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Abstract

The magnetar SGR 1935+2154 is the only known Galactic source of fast radio bursts (FRBs). FRBs from SGR 1935
+2154 were first detected by the Canadian Hydrogen Intensity Mapping Experiment (CHIME)/FRB and the Survey
for Transient Astronomical Radio Emission 2 in 2020 April, after the conclusion of the LIGO, Virgo, and KAGRA
Collaborations’ O3 observing run. Here, we analyze four periods of gravitational wave (GW) data from the GEO600
detector coincident with four periods of FRB activity detected by CHIME/FRB, as well as X-ray glitches and X-ray
bursts detected by NICER and NuSTAR close to the time of one of the FRBs. We do not detect any significant GW
emission from any of the events. Instead, using a short-duration GW search (for bursts �1 s) we derive 50% (90%)
upper limits of 1048 (1049) erg for GWs at 300 Hz and 1049 (1050) erg at 2 kHz, and constrain the GW-to-radio energy
ratio to�1014−1016. We also derive upper limits from a long-duration search for bursts with durations between 1 and
10 s. These represent the strictest upper limits on concurrent GW emission from FRBs.

Unified Astronomy Thesaurus concepts: Gravitational waves (678); Soft gamma-ray repeaters (1471); Magnetars
(992); Radio transient sources (2008); X-ray sources (1822); Gravitational wave sources (677)

1. Introduction

Fast radio bursts (FRBs) are a class of extremely energetic radio
transients that are theorized to be associated with neutron stars
(D. Thornton et al. 2013; E. Petroff et al. 2019; E. Platts et al. 2019;

M. Bailes 2022; B. Zhang 2023). To date, thousands of fast radio
bursts (FRBs) have been detected. The majority of these have been
discovered using the Canadian Hydrogen Intensity Mapping
Experiment (CHIME) telescope (M. Amiri et al. 2022) by the
CHIME/FRB Collaboration (CHIME/FRB; CHIME/FRB Colla-
boration et al. 2018).312 Though the origins of FRBs remain
unknown (D. R. Lorimer et al. 2024), their dispersion measure
(DM) as observed by radio telescopes localizes them to
extragalactic (and even cosmological) distances (D. R. Lorimer
et al. 2007; S. Chatterjee et al. 2017; J. M. Cordes &
S. Chatterjee 2019).

309 Deceased, November 2022.
310 Deceased, February 2024.
311 lsc-spokesperson@ligo.org, virgo-spokesperson@ego-gw.it and
kscboard-chair@icrr.u-tokyo.ac.jp

Original content from this work may be used under the terms
of the Creative Commons Attribution 4.0 licence. Any further

distribution of this work must maintain attribution to the author(s) and the title
of the work, journal citation and DOI.

312 https://www.chime-frb.ca/voevents
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The notable exceptions to this extragalactic consensus are
the FRBs associated with FRB 20200428A. First detected in
2020 April by CHIME/FRB and the Survey for Transient
Astronomical Radio Emission 2 (STARE2; C. D. Bochenek
et al. 2020a), FRB 20200428A was quickly found to be
associated with the Galactic magnetar SGR 1935+2154,
which was undergoing an unusual period of flaring X-ray
activity at that time (S. D. Barthelmy et al. 2020; C. D. Boc-
henek et al. 2020b; CHIME/FRB Collaboration et al. 2020;
D. M. Palmer 2020). Simultaneous X-ray observations from
Konus–Wind (D. Frederiks et al. 2022), INTEGRAL
(S. Mereghetti et al. 2020), AGILE (M. Tavani et al. 2020),
and Insight-HXMT (C. K. Li et al. 2022) led to the first
coincident observation of both radio emission and X-rays
from an FRB source. FRBs from SGR 1935+2154 were also
observed during three other epochs by CHIME/FRB and
others, on 2020 October 8, 2022 October 14, and 2022
December 1.313 Additionally, X-ray glitches and bursts from
SGR 1935+2154 were observed by NICER and NuSTAR
during the nine hours surrounding the 2022 October 14 FRB
(C.-P. Hu et al. 2024). The connection between these X-ray
bursts and FRBs, even from the same magnetar, is not well
understood—indeed, radio emission with no coincident X-rays
has been detected from SGR 1935+2154 (W. Zhu et al. 2023),
and vice versa (G. Younes et al. 2017).

The compact object nature of these powerful transients
suggests that gravitational waves (GWs) could also be emitted
by the same mechanisms that produce FRBs. The detection of
GWs from an FRB source (or lack thereof) could help to
elucidate the mechanisms behind FRBs (B. Zhang 2023), and
potentially expand the realm of detected GWs beyond those
with compact binary coalescence (CBC) origins.

Previous works by the LIGO, Virgo, and KAGRA
Collaborations (LVK) have searched for GW emission
coincident with FRBs (B. P. Abbott et al. 2016; R. Abbott
et al. 2023), as well as for GWs from magnetar bursts
(B. P. Abbott et al. 2019a, 2019b; A. Macquet et al. 2021a;
R. Abbott et al. 2024) and pulsar glitches (J. Abadie et al. 2011;
D. Keitel et al. 2019; R. Abbott et al. 2022a) using the
Advanced LIGO and Advanced Virgo GW observatories
(F. Acernese et al. 2015; J. Aasi et al. 2015). While no
detections were found in these studies, the searches have
established upper limits on GW energy that may have been
emitted in association with these events. In particular,
R. Abbott et al. (2023) performed a search for GW emission
coincident with FRBs from CHIME/FRB during the O3a
LIGO–Virgo observing run, with searches targeted at GWs
from CBCs, as well as generic GW transients, setting an upper
limit of 1051−1057 erg of GW energy within 70-3560 Hz. In
addition, R. Abbott et al. (2024) placed upper limits on GW
energy (∼1043 erg) coincident with 11 X-ray and soft gamma-
ray magnetar bursts from SGR 1935+2154.

SGR 1935+2154, as the first (and at the time of writing, only)
FRB source to be confidently associated with a specific neutron-star
progenitor, presents a unique opportunity to search for GWs when
the source is localized to a particular compact object. Additionally,
at ∼6.6 kpc (P. Zhou et al. 2020), it is more than two orders of

magnitude nearer to Earth than the next closest FRB, which has
been localized to the nearby galaxy M81, 3.6Mpc away (M. Bha-
rdwaj et al. 2021; F. Kirsten et al. 2022).
The four periods of FRB activity from SGR 1935+2154 fell

between the O3 and O4 observing runs of the LVK, when the
LIGO and Virgo detectors were offline.314 Fortunately,
GEO600 (H. Grote et al. 2004; H. Lueck et al. 2010; C. Affeldt
et al. 2014; K. L. Dooley et al. 2016), a GW detector in
Hannover, Germany that is operated by members of the LIGO
Scientific Collaboration, was observing in Astrowatch mode
(H. Grote & the LIGO Scientific Collaboration 2010) and
collecting GW data during all four periods. The CHIME/FRB
events for three of the four periods occurred when GEO600
was in observing mode, while the fourth FRB occurred within
minutes of when GEO600 was observing (see Section 3).
In this paper, we analyze GEO600 data to search for GW

emission coincident with the four FRBs observed by CHIME/FRB
from SGR 1935+2154. We conduct two searches for unmodeled
GW transients: one targeted at short-duration bursts with

( )second durations, and another aimed at long-duration bursts
lasting from 1 to 10 s. Due to SGR 1935+2154’s proximity, the
results constitute the most sensitive searches for GWs from FRB
sources to date, despite GEO600’s lower sensitivity compared to
LIGO and Virgo (see Figure 1). We also search for GWs
coincident with the two X-ray glitches and the X-ray burst peak
observed by NICER and NuSTAR in the hours around the FRB on
2022 October 14 (C.-P. Hu et al. 2024). This paper is organized as
follows. In Section 2, we describe the electromagnetic (EM)
observations of FRBs from SGR1935+2154. Section 3 details our
short- and long-duration searches for GWs, with results presented
in Section 4. We discuss the implications of these findings and
conclude in Section 5.

2. Fast Radio Bursts from SGR 1935+2154

The magnetar SGR 1935+2154 was discovered by Swift in
2014 (A. Y. Lien et al. 2014; M. Stamatikos et al. 2014). Since

Figure 1. Amplitude spectral density of GEO600 on 2020 April 28 compared
to those of LIGO Hanford, LIGO Livingston, and Virgo during O3
(B. P. Abbott et al. 2020). While at low frequencies GEO600’s sensitivity is
substantially diminished compared to that of the larger detectors, the gap
narrows at frequencies around 2 kHz, near the expected neutron-star f-mode
frequency.

313 We note that the classification of these radio bursts as FRBs remains
unclear: the SGR 1935+2154 radio bursts are a few orders of magnitude less
luminous than typical extragalactic FRBs, but are still brighter than most giant
radio pulses (U. Giri et al. 2023). C. D. Bochenek et al. (2020a) name them as
FRBs while U. Giri et al. (2023) call them FRB-like. Here, we describe them
as FRBs.

314 https://observing.docs.ligo.org/plan/
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then, it has been highly active, with periods of intense emission
in the X-ray and radio (G. L. Israel et al. 2016; G. Younes et al.
2017).

On 2020 April 27, Swift observed multiple X-ray bursts
from SGR 1935+2154, suggesting that the magnetar had
entered a period of high activity (S. D. Barthelmy et al.
2020). Less than 24 hr later, CHIME/FRB and STARE2
detected an FRB from the location of SGR 1935+2154
(C. D. Bochenek et al. 2020b; CHIME/FRB Collaboration
et al. 2020). Konus–Wind (D. Frederiks et al. 2022),
INTEGRAL (S. Mereghetti et al. 2020), AGILE (M. Tavani
et al. 2020), and Insight-HXMT (C. K. Li et al. 2022) observed
hard X-rays arriving at the same time, serving as the first ever
observation of simultaneous radio and X-ray emission from an
FRB source. Follow-up radio observations during the same
active period by the Five-hundred-meter Aperture Spherical
Radio Telescope (C. F. Zhang et al. 2020) and radio telescopes
from the European VLBI Network (F. Kirsten et al. 2021)
identified additional radio bursts from SGR 1935+2154,
though at lower energies. At higher energies, no gamma-ray
emission has been observed from this source (H. Abdalla et al.
2021; G. Principe et al. 2023).

Since 2020 April, SGR 1935+2154 has had multiple periods
of high activity leading to the emission of FRBs. On 2020
October 8, CHIME/FRB observed three FRBs from SGR 1935
+2154 arriving within a few seconds (D. Good & CHIME/
FRB Collaboration 2020; Z. Pleunis & CHIME/FRB Colla-
boration 2020; U. Giri et al. 2023). CHIME/FRB and the
Green Bank Telescope (GBT) observed FRBs again two years
later on 2022 October 14, with a CHIME/FRB event
surrounded by five GBT FRBs within 1.5 s (F. A. Dong &
CHIME/FRB Collaboration 2022; Y. Maan et al. 2022; U. Giri
et al. 2023). During the days around the FRBs on 2022 October
14, SGR 1935+2154 was undergoing a period of intense X-ray
burst activity. This burst storm began on October 10 (S. Mer-
eghetti et al. 2022; D. M. Palmer 2022) and was monitored by
various telescopes, such as NICER, NuSTAR, and XMM-
Newton (see, e.g., C.-P. Hu et al. 2024; A. Y. Ibrahim et al.
2024), which detected hundreds of milliseconds to seconds-
long bursts of high-energy photons. The X-ray burst rate
peaked during a flare 2.5 hr (±1 minute) before the FRB and
then steadily decreased over the next hours (C.-P. Hu et al.
2024). In addition, the high-cadence monitoring observations
allowed accurate measurements of the spin rate of SGR 1935
+2154 (nominally 0.308 Hz; G. L. Israel et al. 2016). The
evolution of the spin rate showed that SGR 1935+2154
underwent a spin-up glitch about 4.4 hr (±30 minutes) before
the FRB and another spin-up glitch about 4.4 hr (±30 minutes)
after the FRB, while the magnetar’s spin-down rate between
these two glitches was about one hundred times higher than its
normal rate (C.-P. Hu et al. 2024). X-ray bursts were also
detected by GECAM and HEBS (C. W. Wang et al. 2022) and
Konus–Wind (D. Frederiks et al. 2022) arriving within the
expected FRB dispersion time. In addition to the NICER and
NuSTAR observations mentioned above (T. Enoto et al. 2022),
Insight-HXMT (C. K. Li et al. 2022) also observed X-rays from
SGR 1935+2154 during this active period, though at the time
of the FRB all three were occulted by the Earth. Finally, a
fourth FRB was detected by CHIME/FRB on 2022 December
1 (A. B. Pearlman & CHIME/FRB Collaboration 2022; U. Giri
et al. 2023), accompanied by a faint hard X-ray signal detected
by Fermi-GBM (G. Younes et al. 2022).

Most estimates and methods place the distance to SGR 1935
+2154 between 1.5 and 15 kpc (G. Park et al. 2013;
M. Z. Pavlovic et al. 2014; M. P. Surnis et al. 2016; R. Kothes
et al. 2018; S. Ranasinghe et al. 2018; S.-Q. Zhong et al. 2020;
P. Zhou et al. 2020; M. Bailes et al. 2021). We adopt the
determination by P. Zhou et al. (2020) of 6.6± 0.7 kpc, falling
near the mean of the measurements.
These SGR 1935+2154 FRBs are not quite like the rest of

the population of FRBs, as mentioned in Section 1. As shown
in K. Nimmo et al. (2022), they exhibit characteristics very
similar to the extragalactic FRBs, but are a few orders of
magnitude less luminous. Whether the SGR 1935+2154 FRBs
are in the tail of the same population or truly occupy a different
part of the phase space remains an open question. For example,
while the 2020 April FRB from SGR 1935+2154 was several
orders of magnitude less energetic than most FRBs, it was three
orders of magnitude brighter than the next brightest previously
observed radio flare from a magnetar (CHIME/FRB Colla-
boration et al. 2020). Figure 2 shows the radio energy as a
function of distance for the FRBs from SGR 1935+2154,
alongside a sample of 749 FRBs from CHIME/FRB315

(CHIME/FRB Collaboration et al. 2021), the FRBCAT
(E. Petroff et al. 2016), and the 76 m Lovell telescope
(K. M. Rajwade et al. 2020), as collected and described in
G. Principe et al. (2023). This could suggest that the emission
mechanism which produces FRBs from SGR 1935+2154 may
be different from that which results in FRBs from cosmological
distances. Despite this reduced brightness compared to the
typical FRB population, SGR 1935+2154’s proximity as the
only known Galactic FRB source means that it presents the
most promising opportunity to date for multiwavelength and
multimessenger studies of FRB emitters.

Figure 2. Radio energy versus luminosity distance for the SGR 1935+2154
FRBs investigated in this work (dark orange, U. Giri et al. 2023) and for 749
other public FRBs published by CHIME/FRB and others (E. Petroff
et al. 2016; K. M. Rajwade et al. 2020; CHIME/FRB Collaboration
et al. 2021) (blue). The FRB sample and the calculation of distances and
radio energies is described in G. Principe et al. (2023) (with the exception of
the FRBs studied in R. Abbott et al. 2023, for which we use the lower bound
90% distances from that analysis). Note that the radio energies from CHIME/
FRB (derived from fluxes and fluences) should be interpreted as lower limits
(CHIME/FRB Collaboration et al. 2021; B. C. Andersen et al. 2023). We show
the radio energy required to produce a flare as bright as that of the brighest FRB
from SGR 1935+2154, FRB20200428D, as a function of distance.

315 https://www.chime-frb.ca/repeaters
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2.1. Models for Coincident GW-FRB Emission

Magnetars have long been theorized to be progenitors of
FRBs (E. Platts et al. 2019). The detection of FRBs from
SGR 1935+2154, a well-studied magnetar, has now confirmed
this association for at least some FRBs, though the exact
emission mechanism remains unclear (Y. Lyubarsky 2021;
B. Zhang 2023).

Most models which predict GW emission from FRB
progenitors assume a CBC association, such as during or after
the final stages of the CBC inspiral (J.-S. Wang et al. 2016;
S. Yamasaki et al. 2018), long before the CBC merger through
interactions of magnetospheres (B. Zhang 2020), or other
interactions of compact binaries with their environments (see
E. Platts et al. 2019 for a review of FRB theory). Prior studies
such as R. Abbott et al. (2023) have searched for GWs from
these sources using targeted matched-filter analyses, aimed at
CBC sources. Since SGR 1935+2154 is not in a compact
binary (A. A. Chrimes et al. 2022) and has exhibited multiple
periods of FRB activity, we do not expect CBC-like GW
emission from this source. Instead, as a magnetar, we can focus
on only a few possible emission mechanisms for GWs
coincident with FRBs. In particular, because GWs are induced
by time-varying quadrupole moments, we review models
which predict EM magnetar activity associated with such
moments.

Since at least some FRBs originate from magnetars, theories
have drawn connections between them and magnetar giant
flares (S. P. Tendulkar et al. 2016; B. Margalit et al. 2020;
J. Cehula et al. 2024), which are are thought to be powered by
magnetic activity near the surface of a neutron star (C. Thom-
pson & R. C. Duncan 1996; B. M. Gaensler et al. 2005). These
giant flares are rare but so energetic that GW emission may be
detectable due to hydromagnetic coupling of the magnetic
dipole to the mass quadrupole (K. Ioka 2001; A. Corsi &
B. J. Owen 2011). Quasi-periodic oscillations in the X-ray tails
of giant flares may also create GWs through torsional or Alfvén
modes which alter the star’s quadrupole moment (Y. Levin &
M. van Hoven 2011; K. Glampedakis & D. I. Jones 2014;
R. Quitzow-James et al. 2017). While no giant flares from
SGR 1935+2154 were detected during its periods of FRB
activity, the coincident X-ray activity suggests a potential link
in the provenance of the high-energy EM emission.

Crustal f-modes are a possible source of transient GWs from
isolated neutron stars (K. Glampedakis & L. Gualtieri 2018;
W. C. G. Ho et al. 2020). These typically fall at around 2 kHz
(N. Andersson & K. D. Kokkotas 1996), near the frequencies
where GEO600 is most sensitive (see Figure 1).

Moreover, neutron-star glitches, such as those from
SGR 1935+2154 in 2022 October investigated in this work,
may emit GWs potentially observable by current GW detectors
(R. Prix et al. 2011; L. Warszawski & A. Melatos 2012;
A. Melatos et al. 2015). Previous limits were derived for the
Vela pulsar (located at 290 pc; R. Dodson et al. 2003) glitch in
2006, providing limits on the emitted GW energy of the order
of 1045 erg (J. Abadie et al. 2011).

3. Search for Gravitational Waves

Using data from GEO600, we search for generic GW
transients from SGR 1935+2154 around the times of four
FRBs detected by CHIME/FRB. GEO600 is a dual-recycled
Michelson interferometer with folded arms and takes

astrophysical observations in the 40 Hz–6 kHz frequency band
when operating in Astrowatch mode (H. Grote & the LIGO
Scientific Collaboration 2010). Over the past two decades, it
has pioneered several key technologies for GW detectors
(C. Affeldt et al. 2014; J. Lough et al. 2021). GEO600 has
lower sensitivity compared to the Advanced LIGO and
Advanced Virgo detectors ( 10 Hz22~ - at 1 kHz, see
Figure 1), but has strengths in uptime. It continued taking
observations during the initial period of the COVID-19
pandemic and subsequent LIGO and Virgo upgrades through-
out 2020–2022, during which CHIME/FRB observed these
FRBs from SGR 1935+2154.
Given the unknown nature of the emission mechanism of the

FRBs, we search for generic transient gravitational-wave
signals present in the GEO600 data using two unmodeled
burst searches: PySTAMP (A. Macquet et al. 2021b), targeted
at long-duration bursts with lengths from 1 to 10 s, and X-
Pipeline (P. J. Sutton et al. 2010; M. Was et al. 2012), for
short-duration bursts lasting less than 1 s. Previous searches for
GWs coincident with FRBs, such as the ones presented in
R. Abbott et al. (2023), also considered a possible CBC origin
for the GW emission; the noncompact binary nature of
SGR 1935+2154 precludes the use of CBC matched-filter
searches. Given that SGR 1935+2154 is a magnetar, we follow
the previous GW magnetar study presented in R. Abbott et al.
(2024) and employ PySTAMP to perform a long-duration
search, which has not previously been used for GW-FRB
analyses. Additionally, prior searches have typically been
restricted to coincidences with FRBs where data from at least
two GW detectors is available. For these FRBs from SGR 1935
+2154, only GEO600 was observing, so we employ a single-
detector search. This limits our ability to veto candidates based
on coherence between detectors and the amount of background
that can be estimated, reducing the search sensitivity, but given
the extraordinary nature of these FRBs, we determined that a
single-detector search in GEO600 data was warranted.
For the 2020 April 28, 2020 October 8, and 2022 October 14

FRBs, we perform a search within an “on-source” time window
starting at 1200 s before the infinite-frequency arrival time (i.e.,
the time accounting for the frequency-dependent delay
introduced by the DM) of the FRB, t0, and ending 120 s after.
This asymmetric window is motivated by the expectation that
any potential GWs are likely generated from the interior of the
magnetar, preceding FRB emission from the magnetosphere or
beyond. On 2020 October 8, three bursts were detected by
CHIME/FRB within 3 s; we use the first time, corresponding
to the FRB with the highest fluence on that day, as our t0. The
FRB on 2022 December 1 occurred during a time when
GEO600 was not taking data, having exited observing mode
approximately six minutes before the FRB, at 22:01:09 UTC.
GEO600 returned to observing mode 23 minutes later, at
22:23:59 UTC. To be consistent with the on-source window for
the other FRBs, we analyze the 800 s period of data beginning
1200 s before the FRB and ending shortly before GEO600
exited observing mode. Due to the large uncertainties in FRB–
GW models (as described above in Section 2.1), we use a wide
extended on-source window of [−1200, 120] s. This allows us
to probe a broad parameter space while keeping the detector
behavior relatively stationary. We also employ a compact [−4,
4] s search window in the short-duration search to probe the
time immediately surrounding the FRB with higher sensitivity.
In addition, we search for emission around the time of three
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X-ray events detected by NuSTAR and NICER on 2022
October 14. These events consisted of a spin-up glitch, a peak
in the X-ray burst emission, and another spin-up glitch. Since
the uncertainty in their times is greater than a minute, we only
perform an extended-window search, targeting a symmetric
[−1000, 1000] s window, subject to data availability. Table 1
summarizes the times and windows for which we perform
searches.

We restrict our search to frequencies from 300 to 4096 Hz,
with the lower cutoff set by the low frequency sensitivity of
GEO600 and the upper cutoff aiming to capture neutron-star
crustal f-modes, which are predicted to fall at approximately
2 kHz (N. Andersson & K. D. Kokkotas 1996).

3.1. Simulated Waveforms to Quantify Sensitivity

We measure the sensitivity of our search by inserting
simulated waveforms (injections) into the off-source data and
quantifying the pipeline’s ability to recover them. For the short-
duration X-Pipeline search, these injections are largely the
same as those used in R. Abbott et al. (2023). The waveforms
include Sine-Gaussians and damped sinusoids and are
summarized in Table 2. We briefly describe each waveform
family below:

1. Sine-Gaussians. The majority of the simulated wave-
forms we use are Sine-Gaussians, which can model
starquakes and certain neutron-star f-modes. They are
described in Equation 1 of B. P. Abbott et al. (2017).
Most of these injections are performed with inclinations
chosen randomly, but we also employ some optimally
inclined (circular polarization only, emitted face-on to the
observer) waveforms near the expected f-modes at
∼2000 Hz to better constrain our sensitivity to these
models. In all the injected waveforms, we use a quality
factor Q= 9 (the approximate number of cycles in the
waveform) following R. Abbott et al. (2021, 2023), with
central frequencies f0 spanning from 300 to 3560 Hz, as
shown in Table 2.

2. Damped sinusoids. We also use damped sinusoids to
characterize any ringdown behavior in the magnetar. The
waveform is described in Equation C12 of R. Abbott
et al. (2024). These are placed at two frequencies, 1590
and 2020 Hz, to represent plausible f-mode signals. For
each frequency, we use two damping timescales to probe
a larger parameter space.

The waveforms used by the long-duration PySTAMP analysis
are also Sine-Gaussians, but with a duration parameter of 10 s.
They are also described in Table 2.

3.2. Long-duration Search with PySTAMP

We use PySTAMP (A. Macquet et al. 2021b) to target GW
signals with durations longer than 1 s around the three FRBs
with coincident GEO600 data. The background distribution and

Table 1
Table of FRB and X-Ray Events for which we Perform GW Searches

Window for Compact Window for Extended Window for
FRB/X-Ray Event Time (UTC) Long-duration Search (s) Short-duration Search (s) Short-duration Search (s)

2020 April 28 14:34:24 [−1200, 120] [−4, 4] [−1200, 120]
2020 October 08 02:23:33 [−1200, 120] [−4, 4] [−1200, 120]
2022 October 14 X-ray glitch 1 15:07:12 L L [−480, −240]*

2022 October 14 X-ray burst peak 16:55:12 L L [−1000, 1000]
2022 October 14 19:21:39 [−687, 120]* [−4, 4] [−600, 120]*

2022 October 14 X-ray glitch 2 23:45:36 L L [−500, 500]*

2022 December 01 22:06:59 L L [−1200, −400]*

Note. The long-duration PySTAMP search is performed with one time window, while the short-duration X-Pipeline search is performed with both a compact
window and an extended window, where data availability and timing uncertainties permit. A dash (L) indicates that no search was performed, while an asterisk (*)
denotes search windows that were necessarily truncated due to data availability.

Table 2
Parameters for Waveforms Injected into Off-source Data for Recovery to

Quantify each Search’s Sensitivity

Label Frequency f0 Duration Parameter
(Hz) (ms)

Short-duration Sine-Gaussian Chirplets
SG-D 300 3.3
SG-E 500 0.20
SG-F 1100 0.91
SG-G 1600 0.63
SG-H 1995 0.50
SG-I 2600 0.38
SG-J 3100 0.32
SG-K 3560 0.28
SG-Lc 1600 0.63
SG-Mc 1995 0.50

Short-duration Ringdowns

DS2P-A 1590 100
DS2P-B 1590 200
DS2P-C 2020 100
DS2P-D 2020 200

Long-duration Sine-Gaussian Chirplets

L 520 104

L 1020 104

L 1520 104

L 2020 104

Note. For the generic short-duration transient search X-Pipeline, we follow
the labeling convention in R. Abbott et al. (2023) for each waveform, where
“SG” waveforms are sine-Gaussians and “DS2P” (damped sinusoid 2
polarizations) waveforms represent ringdowns. There are few enough long-
duration waveforms that we did not assign labels to them. The duration
parameter scales the width of the Gaussian envelope for the sine-Gaussian
chirplets, and describes the damping time of the damped sinusoids used as
ringdown waveforms. The c superscript denotes waveforms with circular
polarizations.

13

The Astrophysical Journal, 977:255 (27pp), 2024 December 20 Abac et al.



the detection efficiency of the search are characterized using an
off-source window that consists of ∼12 hr of data centered on
the event time, excluding the on-source window described
above. The workflow of the pipeline is as follows. The data are
first down-sampled from 16384 to 8192 Hz, and then high-pass
filtered with a frequency cutoff of 40 Hz to remove potential
spectral leakage from lower frequencies. After these preproces-
sing steps, the resulting time series are split into 1 s Hann-
windowed segments with 50% overlap. The fast Fourier
transform is computed over each segment to build a time-
frequency map (tf-map) with a resolution of 1 s× 1 Hz. For
each frequency bin, the power spectral density (PSD) is
estimated by taking the median of the squared modulus of the
Fourier transform over 1320 s of adjacent data (similar to
Welch’s method but using the median instead of the mean), and
a signal-to-noise ratio (S/N) tf-map is built by dividing the
value of the Fourier transform in each pixel by the square root
of the PSD. To identify candidate GW events, a pattern
recognition algorithm is run over the tf-map. We use the
burstegard algorithm (T. Prestegard 2016), which identifies
clusters of neighboring pixels whose S/N is above a threshold
of 2.5. Clusters consisting of 5 or more pixels are saved as
candidate GW events. Each cluster is then assessed a ranking
statistic Λ that is the sum of the S/N of each of its pixels
divided by the square root of the total number of pixels.

Clusters found in the off-source window form the back-
ground of the search and are used to estimate the false-alarm
rate (FAR) of clusters found in the on-source window as a
function of the ranking statistic Λ. PySTAMP is primarily
intended to work on cross-correlated data from a pair of
independent detectors, which allows for the simulation of an
extended amount of background by shifting the time series of
one detector with respect to the other. Such a method cannot be
applied here in the single-detector GEO600 search. Hence, the
background lifetime is limited to the duration of the off-source
window, so the FAR of each cluster can only be estimated
down to a minimum of ∼1 per 12 hr (2.3× 10−5 Hz). See
Section 5 for further discussion of the limited FAR.

Noise from GW detectors typically features narrowband
spectral artifacts that appear as horizontal lines in a time-
frequency representation (or vertical lines in the amplitude
spectral density; see Figure 1). Because the PSD is estimated
for each frequency bin by taking the median over neighboring
time segments, most of these lines are correctly factored into
the PSD and do not generate high S/N pixels. However, we
observe an excess of clusters in the off-source window around
some specific frequencies, likely due to fluctuations of spectral
lines around their central values. We therefore remove clusters
for a narrow range of frequencies corresponding to known
GEO600 spectral lines. In order to reject short, broadband noise
transients (known as glitches), we also remove clusters for
which more than 30% of the total energy is contained within a
single 1 s time segment.

3.3. Short-duration Search with X-Pipeline

We perform a search for short-duration unmodeled GW
transients using X-Pipeline (P. J. Sutton et al. 2010;
M. Was et al. 2012). While typically run as a coherent search
across multiple detector, such as in previous searches for GWs
from FRBs (R. Abbott et al. 2023), gamma-ray bursts
(R. Abbott et al. 2021, 2022b), and magnetars (R. Abbott
et al. 2024), we use X-Pipeline in a single-detector mode

because GEO600 was the only GW detector collecting data at
the time of the FRBs. X-Pipeline splits the PSD-whitened
data into 64 s segments, then applies a Fourier transform to
produce time-frequency maps. The time-frequency pixels with
amplitudes in the highest 1% that neighbor each other are
clustered into candidate detection events. Each event is then
assigned a ranking statistic based on the summed energy
contained in the pixels. To determine the significance of these
candidate events, we compare them against a distribution of
background energies empirically measured in an identical
manner from an “off-source” period. This is chosen to fall
around (but not including) the time of the on-source data and to
be long enough to allow for meaningful significances to be
calculated but not so long that the detector’s behavior is
nonstationary. We employ a 24 hr off-source window, sym-
metric about each event’s time.
When X-Pipeline is run on data from multiple detectors

as is typical, vetoes of problematic event candidates can be
applied by utilizing the presumed coherence of any real GW
event across detectors. This is unfortunately not an option in a
single-detector search such as this, meaning that the search
becomes more vulnerable to background noise. To improve the
sensitivity of our search, we apply frequency-domain vetoes
based on the distribution of time-frequency candidate events in
the off-source window for each FRB search. We veto narrow
frequency bands (∼10 Hz bandwidth) where there is consider-
able excess noise; most of these vetoes corresponded to known
spectral lines from the GEO600 detector.

4. Search Results and Limits on Coincident Emission

In this section, we present the results of the long and short-
duration searches described above (see Table 1 for a summary).
We do not find any candidate GW events in either the long-

duration or short-duration compact-window searches for any of
the FRBs. For the long-duration PySTAMP search, no triggers
survive the cuts described in Section 3.2 for the 2020 April and
2022 October FRBs. Five triggers survive for the 2020 October
FRB, but the loudest trigger has a FAR of ∼1 per 1000 s with a
p-value of 0.76 and is thus not significant. In the short-duration
X-Pipeline case, only the 2020 April, 2020 October, and
2022 October FRBs compact-window searches had enough
background to be considered useful for GW searches, as
described above. The only surviving trigger from these three
searches is from the 2022 October FRB and has a p-value of
0.53, and thus is also not significant.
For the short-duration extended-window searches, long off-

source windows are required to estimate the background, and
the single-detector nature of this search prevents the use of
“time-slides” between multiple detectors to artificially generate
background. These limitations mean that for the extended-
window short-duration searches, there are sometimes as few as
six off-source background trials, limiting any potential
detection’s maximum significance to a p-value of 1/6≈ 0.17
—which is insufficient for any meaningful statement about the
astrophysical nature of any outlier in the data. Thus, instead of
reporting potential GW candidates from the extended-window
searches with inconsequential statements about significance,
we decided to use the searches only to determine the loudest
trigger within the on-source window for a given waveform
model, thereby setting an upper limit on the corresponding GW
energy. This is the “loudest event statistic” (R. Biswas et al.
2009, 2013).
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For all searches and windows (listed in Table 1), we estimate
the root-sum-square signal amplitude of the GW strain hrss (see
Equations (3) and (4) of P. J. Sutton 2013) at 50% and 90%
detection efficiency to set upper limits on the GW energy
emitted. To convert the hrss values for each injection type that
are output by the search pipelines to energy, we use (following
P. J. Sutton 2013)
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with f0 describing the central frequency of each injection andDL set
to the 6.6 kpc distance of SGR 1935+2154 (P. Zhou et al. 2020).
The results of the long-duration search are shown in Table 3. The
50% and 90% limits from the short-duration analysis are shown in
Table 4 and Table 5, respectively. We show in Figure 3 our 90%
upper limits from both the long and short-duration analyses as a
function of frequency, corresponding to the upper limits at which
90% of the injected signals were recovered. To be explicit, the X%

hrss value for a given waveform model (and corresponding GW
energy) is calculated by finding the hrss at which X% of the injected
waveforms are recovered (i.e., found with a significance higher
than the loudest noninjection event in the window).
For some injections in the short-duration search (mostly

those at lower frequencies such as SG-D with f0= 300 Hz),
limits could not be established because noise in the detector
prevented sufficient recovery of the injected signals. Limited
data availability and poor data quality around the time of the
2020 October 8 event meant that no injection reached 90%
recovery, leading to the lack of 90% limits.
The nondetection of GW emission from our analyzed FRBs

implies that the GW-to-radio energy ratio must be less than
EGW/Eradio∼ 8× 1014 at the 90% level, for a time window
from [−4, 4] s at a GW frequency of approximately 300 Hz. At
the ∼2 kHz frequencies close to the neutron-star f-mode,
EGW/Eradio 1.7× 1016 at the 90% level. The GW and radio
energies for our analyzed FRBs are shown in Figure 4,

Table 3
The 50% and 90% Upper Limits on GW Emission Energy in erg from the Long-duration PySTAMP Search

Event 520 Hz 1020 Hz 1520 Hz 2020 Hz

50% 90% 50% 90% 50% 90% 50% 90%

2020 April 28 2.0 × 1050 5.7 × 1050 7.4 × 1050 2.7 × 1051 3.3 × 1051 1.1 × 1052 2.3 × 1052 7.3 × 1052

2020 October 08 1.6 × 1051 1.0 × 1052 4.4 × 1051 2.9 × 1052 1.7 × 1052 1.1 × 1053 1.1 × 1053 6.8 × 1053

2022 October 14 8.6 × 1049 3.0 × 1050 4.3 × 1050 1.4 × 1051 2.4 × 1051 8.1 × 1051 1.5 × 1052 4.6 × 1052

Note. Each frequency corresponds to the central frequency f0 of a Sine-Gaussian waveform with duration parameter equal to 10 s.

Table 4
The 50% Upper Limits on GW Emission Energy in erg from the Short-duration X-Pipeline Search

Event SG-D SG-E SG-F SG-G SG-H SG-I SG-J
Date Window 300 Hz 500 Hz 1100 Hz 1600 Hz 1995 Hz 2600 Hz 3100 Hz

2020 Apr 28 Compact 7.1 × 1048 3.4 × 1048 1.1 × 1049 2.9 × 1049 8.3 × 1049 1.6 × 1050 3.2 × 1050

2020 Apr 28 Extended 2.0 × 1049 9.2 × 1048 3.0 × 1049 7.9 × 1049 2.1 × 1050 4.2 × 1050 8.3 × 1050

2020 Oct 8 Compact 5.8 × 1049 1.7 × 1049 3.6 × 1049 9.1 × 1049 2.3 × 1050 5.4 × 1050 1.1 × 1051

2020 Oct 8 Extended 1.7 × 1051 3.4 × 1050 7.6 × 1050 1.8 × 1051 4.4 × 1051 8.9 × 1051 1.7 × 1052

2022 Oct 14 glitch 1 Extended L 8.2 × 1049 3.3 × 1050 1.0 × 1051 2.6 × 1051 6.5 × 1051 1.4 × 1052

2022 Oct 14 X-ray peak Extended L 3.8 × 1049 1.6 × 1050 5.1 × 1050 1.2 × 1051 3.0 × 1051 6.6 × 1051

2022 Oct 14 Compact L 1.3 × 1048 6.4 × 1048 2.0 × 1049 4.4 × 1049 1.2 × 1050 2.6 × 1050

2022 Oct 14 Extended L 7.1 × 1048 3.3 × 1049 1.0 × 1050 2.3 × 1050 5.7 × 1050 1.2 × 1051

2022 Oct 14 glitch 2 Extended 4.8 × 1050 1.6 × 1050 7.4 × 1050 2.5 × 1051 6.8 × 1051 2.0 × 1052 4.5 × 1052

2022 Dec 1 Extended 9.4 × 1049 3.4 × 1049 9.3 × 1049 2.7 × 1050 7.4 × 1050 1.7 × 1051 3.1 × 1051

Event SG-K SG-L SG-M DS2P-A DS2P-B DS2P-C DS2P-D
Date Window 3560 Hz 1600 Hz 1995 Hz 1590 Hz 1590 Hz 2020 Hz 2020 Hz

2020 Apr 28 Compact 5.8 × 1050 1.0 × 1049 2.4 × 1049 2.5 × 1049 2.9 × 1049 1.6 × 1050 2.3 × 1050

2020 Apr 28 Extended 1.5 × 1051 2.5 × 1049 6.0 × 1049 7.8 × 1049 7.5 × 1049 3.6 × 1050 6.6 × 1050

2020 Oct 8 Compact 2.0 × 1051 2.8 × 1049 7.1 × 1049 8.9 × 1049 8.7 × 1049 3.2 × 1050 3.4 × 1050

2020 Oct 8 Extended 3.5 × 1052 4.7 × 1050 1.0 × 1051 1.8 × 1051 2.0 × 1051 6.7 × 1051 6.7 × 1051

2022 Oct 14 glitch 1 Extended 2.2 × 1052 3.2 × 1050 9.1 × 1050 1.1 × 1051 1.2 × 1051 3.0 × 1051 2.9 × 1051

2022 Oct 14 X-ray peak Extended 1.0 × 1052 1.6 × 1050 4.3 × 1050 5.7 × 1050 5.6 × 1050 1.4 × 1051 1.4 × 1051

2022 Oct 14 Compact 4.3 × 1050 6.3 × 1048 1.6 × 1049 1.7 × 1049 1.7 × 1049 4.1 × 1049 4.7 × 1049

2022 Oct 14 Extended 2.0 × 1051 3.1 × 1049 8.0 × 1049 9.9 × 1049 9.6 × 1049 2.5 × 1050 2.6 × 1050

2022 Oct 14 glitch 2 Extended 1.0 × 1053 8.8 × 1050 2.2 × 1051 2.8 × 1051 2.7 × 1051 8.8 × 1051 8.9 × 1051

2022 Dec 1 Extended 5.9 × 1051 7.9 × 1049 1.9 × 1050 2.4 × 1050 2.5 × 1050 7.9 × 1050 8.1 × 1050

Note. Each injection waveform is defined as in Table 2. Dashes indicate that no limit was obtainable for this set of injections due to insufficient background or poor
data quality.
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alongside the same quantities for FRBs from O3a analyzed in
R. Abbott et al. (2023).

5. Discussion and Conclusion

The previous best limits on coincident GW emission with
FRBs were set by R. Abbott et al. (2023) using extragalactic
FRBs observed during the O3a LVK observing run, using SG
waveforms and X-Pipeline. Figure 3 shows the 90% upper
limits on the GW energy during our analyzed FRBs from
SGR 1935+2154, we compared previous limits presented as a
range spanning the best and worst 90% limits from R. Abbott
et al. (2023). In the short-duration search at approximately
300 Hz, the best previous 90% upper limit on GW energy was
set at 3.4× 1051 erg; at approximately 2 kHz, the best previous
90% upper limit was 7.9× 1054 erg. We improve on the
300 Hz constraint by about two orders of magnitude, and the
2 kHz constraint by over four orders of magnitude. No previous
long-duration searches around FRB events have been per-
formed, so the long-duration search results presented here
represent the first constraints on such emission. Studies have
predicted that magnetar flares can emit up to 1048−1049 erg in
GW energy near the f-mode for ∼200 ms (K. Ioka 2001;
A. Corsi & B. J. Owen 2011)—a regime that is probed by our
most stringent 50% short-duration constraints at approximately
2 kHz (see SG-H waveform in Table 4). We also slightly
improve the upper limit on EGW/Eradio, as shown in Figure 4.

We note that our results are not the most constraining limits
on GW emission from the magnetar SGR 1935+2154, which
are reported in R. Abbott et al. (2024) in a search for GW
emission around times of magnetar X-ray and gamma-ray
flares. The relationship between these magnetar bursts and
FRBs is poorly understood, but are likely to be caused by

different physical processes, even if the underlying magnetar
behavior may be related (Y. Tsuzuki et al. 2024). Hence, both
GW limits are complementary and can help to better under-
stand the emission mechanisms at play. Considering the X-ray
spin-up glitches, our best limits on the emitted GW energy
(∼1051 erg at 300 Hz) are still far from the X-ray measured
changes in rotational energy (∼1042 erg from C.-P. Hu et al.
2024).
Since E DLGW

2µ in Equation (1), our constraints are heavily
dependent on the distance to SGR 1935+2154. As mentioned
in Section 2, estimates for SGR 1935+2154’s distance vary by
almost an order of magnitude. If its true distance is as close as
the 1.5 kpc measured by M. Bailes et al. (2021), our energy
constraints would improve by a factor of almost 20. On the
other hand, if SGR 1935+2154 is at almost 15 kpc, as
suggested by M. P. Surnis et al. (2016), our constraints would
worsen by a factor of 5.
As a single-detector search, the number of possible back-

ground trials (and thus the assessment of GW candidates via p-
value or FAR) is limited by the time in which the detector
behavior remains similar to that of the on-source window. For
example, the minimum FAR for the long-duration PySTAMP
search was limited to ∼1 per 12 hr. Since we do not recover
any candidates in the on-source windows which appear to
differentiate themselves from the background, we did not have
to assess any candidate’s significance beyond 1 per 12 hr,
meaning that this limitation did not affect our results. However,
future single-detector searches may encounter the problem
where a candidate in the on-source window is unlike anything
found in the background trials, complicating an accurate
assessment of its significance. Some GW CBC searches have
implemented techniques to improve single-detector signifi-
cance estimation (S. Sachdev et al. 2019; G. S. Cabourn Davies

Table 5
Same as Table 4 but with 90% Upper Limits

Event SG-D SG-E SG-F SG-G SG-H SG-I SG-J
Date Window 300 Hz 500 Hz 1100 Hz 1600 Hz 1995 Hz 2600 Hz 3100 Hz

2020 Apr 28 Compact 4.2 × 1049 2.0 × 1049 5.6 × 1049 1.5 × 1050 9.3 × 1050 1.1 × 1051 2.2 × 1051

2020 Apr 28 Extended 8.2 × 1049 4.0 × 1049 1.5 × 1050 4.0 × 1050 1.3 × 1051 2.3 × 1051 5.2 × 1051

2020 Oct 8 Compact - - - - - - -
2020 Oct 8 Extended - - - - - - -
2022 Oct 14 glitch 1 Extended - 5.7 × 1050 1.9 × 1051 6.6 × 1051 - 4.1 × 1052 -
2022 Oct 14 X-ray peak Extended - 1.6 × 1050 6.8 × 1050 2.2 × 1051 4.6 × 1051 1.1 × 1052 2.9 × 1052

2022 Oct 14 Compact - 6.4 × 1048 3.9 × 1049 1.3 × 1050 2.3 × 1050 6.3 × 1050 1.3 × 1051

2022 Oct 14 Extended - 3.0 × 1049 1.3 × 1050 3.9 × 1050 1.0 × 1051 2.2 × 1051 5.1 × 1051

2022 Oct 14 glitch 2 Extended 2.1 × 1051 7.2 × 1050 2.7 × 1051 9.3 × 1051 2.8 × 1052 8.4 × 1052 1.9 × 1053

2022 Dec 1 Extended - - - - - 2.1 × 1054 6.0 × 1052

Event SG-K SG-L SG-M DS2P-A DS2P-B DS2P-C DS2P-D
Date Window 3560 Hz 1600 Hz 1995 Hz 1590 Hz 1590 Hz 2020 Hz 2020 Hz

2020 Apr 28 Compact 3.3 × 1051 2.7 × 1049 1.1 × 1050 2.0 × 1050 1.9 × 1050 1.0 × 1052 -
2020 Apr 28 Extended 9.3 × 1051 7.4 × 1049 2.5 × 1050 4.5 × 1050 4.3 × 1050 - -
2020 Oct 8 Compact - - - - - - -
2020 Oct 8 Extended - - - - - - -
2022 Oct 14 glitch 1 Extended - 7.0 × 1050 1.3 × 1051 6.1 × 1051 8.1 × 1051 1.6 × 1052 1.6 × 1052

2022 Oct 14 X-ray peak Extended 4.3 × 1052 3.3 × 1050 6.1 × 1050 L 2.5 × 1051 5.0 × 1051 6.0 × 1051

2022 Oct 14 Compact 2.1 × 1051 1.6 × 1049 3.8 × 1049 9.5 × 1049 9.6 × 1049 2.0 × 1050 2.6 × 1050

2022 Oct 14 Extended 8.9 × 1051 6.1 × 1049 1.3 × 1050 4.5 × 1050 4.4 × 1050 9.5 × 1050 1.3 × 1051

2022 Oct 14 glitch 2 Extended 3.9 × 1053 1.5 × 1051 4.5 × 1051 1.3 × 1052 1.1 × 1052 3.2 × 1052 4.1 × 1052

2022 Dec 1 Extended - - 8.5 × 1050 - 6.6 × 1051 6.2 × 1052 2.0 × 1053

Note. For some injections (marked by a dash), fewer than 90% of the injections are recovered, preventing the calculation of 90% limits.
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& I. W. Harry 2022); unmodeled searches such as PySTAMP
and X-Pipelinemay also benefit from such enhancements.

At the time of writing, no FRBs have been detected from
SGR 1935+2154 since 2022. The O4 observing run of the

LVK, with participation from the LIGO, Virgo, and KAGRA
detectors will continue until mid-2025. Given the increased
sensitivity of these detectors compared to GEO600,
any SGR 1935+2154 FRB during the remainder of O4

Figure 4. The 90% upper limits on the emitted GW energy from FRBs as a function of the FRBʼs radio energy. In the pink, orange, red, and purple, we show limits
from FRBs emitted by SGR 1935+2154, for both our short- and long-duration searches. We plot limits for the Sine-Gaussian model at 300 Hz (SG-D) and 1995 Hz
(SG-H) for the short-duration search and at 520 and 2020 Hz for the long-duration search. In the blue and green markers, we show the upper limits on GW energy and
the corresponding radio energy for FRBs analyzed in R. Abbott et al. (2023), at 290 and 1995 Hz, for events with radio flux/fluence information from CHIME/FRB
Collaboration et al. (2021) allowing for radio energy reconstruction. The estimated radio energies are calculated as described in G. Principe et al. (2023), scaled to the
lower bound 90% distances as reported in R. Abbott et al. (2023). Note that the radio energies (derived from fluxes and fluences) should be interpreted as lower limits
(CHIME/FRB Collaboration et al. 2021; B. C. Andersen et al. 2023). We also plot dotted lines representing different ratios of EGW to Eradio, showing a slight
improvement in EGW/Eradio compared to R. Abbott et al.’s (2023) results.

Figure 3. The 90% upper limits on the emitted GW energy from SGR 1935+2154 coincident with FRBs, alongside GW energy limits from FRBs during the O3a observing
run as reported in R. Abbott et al. (2023). We plot the short-duration ringdown (orange) and Sine-Gaussian (SG; blue) waveforms from Table 5, and the long-duration SG
waveforms (aquamarine) from Table 3. The previous range of 90% limits from R. Abbott et al. (2023), based on the lower bounds of the 90% credible distance as reported in
their Table A1, are plotted in vertical black lines. These are for a short-duration search; R. Abbott et al. (2023) did not perform a long-duration analysis.
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could provide another opportunity to probe the GW-FRB
connection.

Acknowledgments

We thank Teruaki Enoto, Chin-Ping Hu, and George Younes
for assistance with X-ray results. We also thank Vicky Kaspi,
Kiyoshi Masui, and Kaitlyn Shin for helpful discussions, and
the anonymous referee for useful comments.

The gravitational-wave data analyzed in this paper is available
on the Gravitational Wave Open Science Center via doi:10.7935/
j4zw-0376 (LIGO Scientific Collaboration, Virgo Collaboration &
KAGRA Collaboration 2024a). The scripts and data used to
produce the figures in this paper are available via doi:10.5281/
zenodo.13899738 (LIGO Scientific Collaboration, Virgo Colla-
boration & KAGRA Collaboration 2024b).

This material is based upon work supported by NSFʼs LIGO
Laboratory, which is a major facility fully funded by the National
Science Foundation. The authors also gratefully acknowledge the
support of the Science and Technology Facilities Council (STFC)
of the United Kingdom, the Max-Planck-Society (MPS), and the
State of Niedersachsen/Germany for support of the construction
of Advanced LIGO and construction and operation of the
GEO 600 detector. Additional support for Advanced LIGO was
provided by the Australian Research Council. The authors
gratefully acknowledge the Italian Istituto Nazionale di Fisica
Nucleare (INFN), the French Centre National de la Recherche
Scientifique (CNRS) and the Netherlands Organization for
Scientific Research (NWO) for the construction and operation
of the Virgo detector and the creation and support of the EGO
consortium. The authors also gratefully acknowledge research
support from these agencies as well as by the Council of Scientific
and Industrial Research of India, the Department of Science and
Technology, India, the Science & Engineering Research Board
(SERB), India, the Ministry of Human Resource Development,
India, the Spanish Agencia Estatal de Investigación (AEI), the
Spanish Ministerio de Ciencia, Innovación y Universidades, the
European Union NextGenerationEU/PRTR (PRTR-C17.I1), the
ICSC—CentroNazionale di Ricerca in High Performance Com-
puting, Big Data and Quantum Computing, funded by the
European Union NextGenerationEU, the Comunitat Autonòma de
les Illes Balears through the Direcció General de Recerca,
Innovació i Transformació Digital with funds from the Tourist
Stay Tax Law ITS 2017-006, the Conselleria d’Economia,
Hisenda i Innovació the FEDER Operational Program
2021–2027 of the Balearic Islands, the Conselleria d’Innovació
Universitats, Ciència i Societat Digital de la Generalitat
Valenciana and the CERCA Program Generalitat de Catalunya,
Spain, the Polish National Agency for Academic Exchange, the
National Science Centre of Poland and the European Union—
European Regional Development Fund; the Foundation for Polish
Science (FNP), the Polish Ministry of Science and Higher
Education, the Swiss National Science Foundation (SNSF), the
Russian Science Foundation, the European Commission, the
European Social Funds (ESF), the European Regional Develop-
ment Funds (ERDF), the Royal Society, the Scottish Funding
Council, the Scottish Universities Physics Alliance, the Hungarian
Scientific Research Fund (OTKA), the French Lyon Institute of
Origins (LIO), the Belgian Fonds de la Recherche Scientifique
(FRS-FNRS), Actions de Recherche Concertées (ARC) and
Fonds Wetenschappelijk Onderzoek—Vlaanderen (FWO), Bel-
gium, the Paris Il̂e-de-France Region, the National Research,
Development and Innovation Office of Hungary (NKFIH), the

National Research Foundation of Korea, the Natural Science and
Engineering Research Council Canada (NSERC), the Canadian
Foundation for Innovation (CFI), the Brazilian Ministry of
Science, Technology, and Innovations, the International Center
for Theoretical Physics South American Institute for Fundamental
Research (ICTP-SAIFR), the Research Grants Council of Hong
Kong, the National Natural Science Foundation of China (NSFC),
the Israel Science Foundation (ISF), the US-Israel Binational
Science Fund (BSF), the Leverhulme Trust, the Research
Corporation, the National Science and Technology Council
(NSTC), Taiwan, the United States Department of Energy, and
the Kavli Foundation. The authors gratefully acknowledge the
support of the NSF, STFC, INFN and CNRS for provision of
computational resources.
This work was supported by MEXT, the JSPS Leading-edge

Research Infrastructure Program, JSPS Grant-in-Aid for
Specially Promoted Research 26000005, JSPS Grant-in-Aid
for Scientific Research on Innovative Areas 2905:
JP17H06358, JP17H06361 and JP17H06364, JSPS Core-to-
Core Program A, Advanced Research Networks, JSPS Grants-
in-Aid for Scientific Research (S) 17H06133 and 20H05639,
JSPS Grant-in-Aid for Transformative Research Areas (A)
20A203: JP20H05854, the joint research program of the
Institute for Cosmic Ray Research, the University of Tokyo,
the National Research Foundation (NRF), the Computing
Infrastructure Project of Global Science Data Hub Center
(GSDC) at KISTI, the Korea Astronomy and Space Science
Institute (KASI), the Ministry of Science and ICT (MSIT) in
Korea, Academia Sinica (AS), the AS Grid Center (ASGC) and
the National Science and Technology Council (NSTC) in
Taiwan under grants including the Rising Star Program and
Science Vanguard Research Program, the Advanced Technol-
ogy Center (ATC) of NAOJ, and the Mechanical Engineering
Center of KEK.
Additional acknowledgments for support of individual

authors may be found in the following document: https://
dcc.ligo.org/LIGO-M2300033/public. For the purpose of open
access, the authors have applied a Creative Commons
Attribution (CC BY) license to any Author Accepted Manu-
script version arising. We request that citations to this article
use “A. G. Abac et al. (LIGO–Virgo–KAGRA Collaboration),
...” or similar phrasing, depending on journal convention.
Facilities: GEO600, CHIME, NICER, NuSTAR.
Software: astropy (T. P. Robitaille et al. 2013; Astropy

Collaboration et al. 2018, 2022), gwpy (D. Macleod et al. 2021),
LVK Algorithm Library Suite (LIGO Scientific, Virgo, &
KAGRA Collaboration 2018). matplotlib (J. D. Hunter 2007),
numpy (C. R. Harris et al. 2020), pandas (pandas development
team 2020; W. McKinney 2010).

ORCID iDs

A. G. Abac https://orcid.org/0000-0003-4786-2698
K. Ackley https://orcid.org/0000-0002-8648-0767
N. Adhikari https://orcid.org/0000-0002-4559-8427
R. X. Adhikari https://orcid.org/0000-0002-5731-5076
D. Agarwal https://orcid.org/0000-0002-8735-5554
M. Agathos https://orcid.org/0000-0002-9072-1121
M. Aghaei Abchouyeh https://orcid.org/0000-0002-
1518-1946
O. D. Aguiar https://orcid.org/0000-0002-2139-4390
L. Aiello https://orcid.org/0000-0003-2771-8816
A. Ain https://orcid.org/0000-0003-4534-4619

18

The Astrophysical Journal, 977:255 (27pp), 2024 December 20 Abac et al.

https://doi.org/10.7935/j4zw-0376
https://doi.org/10.7935/j4zw-0376
https://doi.org/10.5281/zenodo.13899738
https://doi.org/10.5281/zenodo.13899738
https://dcc.ligo.org/LIGO-M2300033/public
https://dcc.ligo.org/LIGO-M2300033/public
https://orcid.org/0000-0003-4786-2698
https://orcid.org/0000-0003-4786-2698
https://orcid.org/0000-0003-4786-2698
https://orcid.org/0000-0003-4786-2698
https://orcid.org/0000-0003-4786-2698
https://orcid.org/0000-0003-4786-2698
https://orcid.org/0000-0003-4786-2698
https://orcid.org/0000-0003-4786-2698
https://orcid.org/0000-0002-8648-0767
https://orcid.org/0000-0002-8648-0767
https://orcid.org/0000-0002-8648-0767
https://orcid.org/0000-0002-8648-0767
https://orcid.org/0000-0002-8648-0767
https://orcid.org/0000-0002-8648-0767
https://orcid.org/0000-0002-8648-0767
https://orcid.org/0000-0002-8648-0767
https://orcid.org/0000-0002-4559-8427
https://orcid.org/0000-0002-4559-8427
https://orcid.org/0000-0002-4559-8427
https://orcid.org/0000-0002-4559-8427
https://orcid.org/0000-0002-4559-8427
https://orcid.org/0000-0002-4559-8427
https://orcid.org/0000-0002-4559-8427
https://orcid.org/0000-0002-4559-8427
https://orcid.org/0000-0002-5731-5076
https://orcid.org/0000-0002-5731-5076
https://orcid.org/0000-0002-5731-5076
https://orcid.org/0000-0002-5731-5076
https://orcid.org/0000-0002-5731-5076
https://orcid.org/0000-0002-5731-5076
https://orcid.org/0000-0002-5731-5076
https://orcid.org/0000-0002-5731-5076
https://orcid.org/0000-0002-8735-5554
https://orcid.org/0000-0002-8735-5554
https://orcid.org/0000-0002-8735-5554
https://orcid.org/0000-0002-8735-5554
https://orcid.org/0000-0002-8735-5554
https://orcid.org/0000-0002-8735-5554
https://orcid.org/0000-0002-8735-5554
https://orcid.org/0000-0002-8735-5554
https://orcid.org/0000-0002-9072-1121
https://orcid.org/0000-0002-9072-1121
https://orcid.org/0000-0002-9072-1121
https://orcid.org/0000-0002-9072-1121
https://orcid.org/0000-0002-9072-1121
https://orcid.org/0000-0002-9072-1121
https://orcid.org/0000-0002-9072-1121
https://orcid.org/0000-0002-9072-1121
https://orcid.org/0000-0002-1518-1946
https://orcid.org/0000-0002-1518-1946
https://orcid.org/0000-0002-1518-1946
https://orcid.org/0000-0002-1518-1946
https://orcid.org/0000-0002-1518-1946
https://orcid.org/0000-0002-1518-1946
https://orcid.org/0000-0002-1518-1946
https://orcid.org/0000-0002-1518-1946
https://orcid.org/0000-0002-1518-1946
https://orcid.org/0000-0002-2139-4390
https://orcid.org/0000-0002-2139-4390
https://orcid.org/0000-0002-2139-4390
https://orcid.org/0000-0002-2139-4390
https://orcid.org/0000-0002-2139-4390
https://orcid.org/0000-0002-2139-4390
https://orcid.org/0000-0002-2139-4390
https://orcid.org/0000-0002-2139-4390
https://orcid.org/0000-0003-2771-8816
https://orcid.org/0000-0003-2771-8816
https://orcid.org/0000-0003-2771-8816
https://orcid.org/0000-0003-2771-8816
https://orcid.org/0000-0003-2771-8816
https://orcid.org/0000-0003-2771-8816
https://orcid.org/0000-0003-2771-8816
https://orcid.org/0000-0003-2771-8816
https://orcid.org/0000-0003-4534-4619
https://orcid.org/0000-0003-4534-4619
https://orcid.org/0000-0003-4534-4619
https://orcid.org/0000-0003-4534-4619
https://orcid.org/0000-0003-4534-4619
https://orcid.org/0000-0003-4534-4619
https://orcid.org/0000-0003-4534-4619
https://orcid.org/0000-0003-4534-4619


P. Ajith https://orcid.org/0000-0001-7519-2439
T. Akutsu https://orcid.org/0000-0003-0733-7530
S. Albanesi https://orcid.org/0000-0001-7345-4415
R. A. Alfaidi https://orcid.org/0000-0002-6108-4979
A. Al-Jodah https://orcid.org/0000-0003-4536-1240
A. Allocca https://orcid.org/0000-0002-5288-1351
P. A. Altin https://orcid.org/0000-0001-8193-5825
S. Alvarez-Lopez https://orcid.org/0009-0003-8040-4936
A. Amato https://orcid.org/0000-0001-9557-651X
S. B. Anderson https://orcid.org/0000-0003-2219-9383
W. G. Anderson https://orcid.org/0000-0003-0482-5942
M. Andia https://orcid.org/0000-0003-3675-9126
N. Andres https://orcid.org/0000-0002-5360-943X
M. Andrés-Carcasona https://orcid.org/0000-0002-
8738-1672
T. Andrić https://orcid.org/0000-0002-9277-9773
S. Ansoldi https://orcid.org/0000-0002-5613-7693
J. M. Antelis https://orcid.org/0000-0003-3377-0813
S. Antier https://orcid.org/0000-0002-7686-3334
K. Arai https://orcid.org/0000-0001-8916-8915
A. Araya https://orcid.org/0000-0002-6884-2875
M. C. Araya https://orcid.org/0000-0002-6018-6447
J. S. Areeda https://orcid.org/0000-0003-0266-7936
F. Armato https://orcid.org/0000-0002-8856-8877
N. Arnaud https://orcid.org/0000-0001-6589-8673
M. Arogeti https://orcid.org/0000-0001-5124-3350
S. M. Aronson https://orcid.org/0000-0001-7080-8177
G. Ashton https://orcid.org/0000-0001-7288-2231
Y. Aso https://orcid.org/0000-0002-1902-6695
P. Astone https://orcid.org/0000-0003-4981-4120
F. Attadio https://orcid.org/0009-0008-8916-1658
F. Aubin https://orcid.org/0000-0003-1613-3142
K. AultONeal https://orcid.org/0000-0002-6645-4473
G. Avallone https://orcid.org/0000-0001-5482-0299
S. Babak https://orcid.org/0000-0001-7469-4250
F. Badaracco https://orcid.org/0000-0001-8553-7904
S. Bae https://orcid.org/0000-0003-2429-3357
S. Bagnasco https://orcid.org/0000-0001-6062-6505
J. G. Baier https://orcid.org/0000-0002-4972-1525
L. Baiotti https://orcid.org/0000-0003-0458-4288
R. Bajpai https://orcid.org/0000-0003-0495-5720
S. Banagiri https://orcid.org/0000-0001-7852-7484
B. Banerjee https://orcid.org/0000-0002-8008-2485
D. Bankar https://orcid.org/0000-0002-6068-2993
P. Baral https://orcid.org/0000-0001-6308-211X
P. Barneo https://orcid.org/0000-0002-8883-7280
F. Barone https://orcid.org/0000-0002-8069-8490
B. Barr https://orcid.org/0000-0002-5232-2736
L. Barsotti https://orcid.org/0000-0001-9819-2562
M. Barsuglia https://orcid.org/0000-0002-1180-4050
D. Barta https://orcid.org/0000-0001-6841-550X
M. A. Barton https://orcid.org/0000-0002-9948-306X
S. Basak https://orcid.org/0000-0002-1824-3292
A. Basalaev https://orcid.org/0000-0001-5623-2853
R. Bassiri https://orcid.org/0000-0001-8171-6833
A. Basti https://orcid.org/0000-0003-2895-9638
M. Bawaj https://orcid.org/0000-0003-3611-3042
J. C. Bayley https://orcid.org/0000-0003-2306-4106
A. C. Baylor https://orcid.org/0000-0003-0918-0864
F. Beirnaert https://orcid.org/0000-0002-4003-7233
M. Bejger https://orcid.org/0000-0002-4991-8213
D. Belardinelli https://orcid.org/0000-0001-9332-5733

A. S. Bell https://orcid.org/0000-0003-1523-0821
W. Benoit https://orcid.org/0000-0003-4750-9413
J. D. Bentley https://orcid.org/0000-0002-4736-7403
S. Bera https://orcid.org/0000-0003-0907-6098
M. Berbel https://orcid.org/0000-0001-6345-1798
F. Bergamin https://orcid.org/0000-0002-1113-9644
B. K. Berger https://orcid.org/0000-0002-4845-8737
S. Bernuzzi https://orcid.org/0000-0002-2334-0935
M. Beroiz https://orcid.org/0000-0001-6486-9897
D. Bersanetti https://orcid.org/0000-0002-7377-415X
J. Betzwieser https://orcid.org/0000-0003-1533-9229
D. Beveridge https://orcid.org/0000-0002-1481-1993
N. Bevins https://orcid.org/0000-0002-4312-4287
U. Bhardwaj https://orcid.org/0000-0003-1233-4174
D. Bhattacharjee https://orcid.org/0000-0001-6623-9506
S. Bhaumik https://orcid.org/0000-0001-8492-2202
G. Billingsley https://orcid.org/0000-0002-4141-2744
A. Binetti https://orcid.org/0000-0001-6449-5493
S. Bini https://orcid.org/0000-0002-0267-3562
O. Birnholtz https://orcid.org/0000-0002-7562-9263
S. Biscoveanu https://orcid.org/0000-0001-7616-7366
M. Bitossi https://orcid.org/0000-0002-9862-4668
M.-A. Bizouard https://orcid.org/0000-0002-4618-1674
J. K. Blackburn https://orcid.org/0000-0002-3838-2986
N. Bode https://orcid.org/0000-0002-7101-9396
G. Boileau https://orcid.org/0000-0002-3576-6968
M. Boldrini https://orcid.org/0000-0001-9861-821X
G. N. Bolingbroke https://orcid.org/0000-0002-7350-5291
L. D. Bonavena https://orcid.org/0000-0002-2630-6724
R. Bondarescu https://orcid.org/0000-0003-0330-2736
F. Bondu https://orcid.org/0000-0001-6487-5197
E. Bonilla https://orcid.org/0000-0002-6284-9769
M. S. Bonilla https://orcid.org/0000-0003-4502-528X
R. Bonnand https://orcid.org/0000-0001-5013-5913
V. Boschi https://orcid.org/0000-0001-8665-2293
V. Boudart https://orcid.org/0000-0001-9923-4154
P. R. Brady https://orcid.org/0000-0002-4611-9387
M. Braglia https://orcid.org/0000-0003-3421-4069
M. Branchesi https://orcid.org/0000-0003-1643-0526
M. Breschi https://orcid.org/0000-0002-3327-3676
T. Briant https://orcid.org/0000-0002-6013-1729
E. Brockmueller https://orcid.org/0000-0002-1489-942X
A. F. Brooks https://orcid.org/0000-0003-4295-792X
M. L. Brozzetti https://orcid.org/0000-0002-5260-4979
R. Bruntz https://orcid.org/0000-0002-0840-8567
O. Bulashenko https://orcid.org/0000-0003-1720-4061
A. Buonanno https://orcid.org/0000-0002-5433-1409
R. Buscicchio https://orcid.org/0000-0002-7387-6754
C. Buy https://orcid.org/0000-0003-2872-8186
G. S. Cabourn Davies https://orcid.org/0000-0002-
4289-3439
G. Cabras https://orcid.org/0000-0002-6852-6856
R. Cabrita https://orcid.org/0000-0003-0133-1306
L. Cadonati https://orcid.org/0000-0002-9846-166X
G. Cagnoli https://orcid.org/0000-0002-7086-6550
C. Cahillane https://orcid.org/0000-0002-3888-314X
G. Caneva Santoro https://orcid.org/0000-0002-2935-1600
K. C. Cannon https://orcid.org/0000-0003-4068-6572
E. Capocasa https://orcid.org/0000-0003-3762-6958
E. Capote https://orcid.org/0009-0007-0246-713X
J. B. Carlin https://orcid.org/0000-0001-5694-0809
M. Carpinelli https://orcid.org/0000-0002-8205-930X

19

The Astrophysical Journal, 977:255 (27pp), 2024 December 20 Abac et al.

https://orcid.org/0000-0001-7519-2439
https://orcid.org/0000-0001-7519-2439
https://orcid.org/0000-0001-7519-2439
https://orcid.org/0000-0001-7519-2439
https://orcid.org/0000-0001-7519-2439
https://orcid.org/0000-0001-7519-2439
https://orcid.org/0000-0001-7519-2439
https://orcid.org/0000-0001-7519-2439
https://orcid.org/0000-0003-0733-7530
https://orcid.org/0000-0003-0733-7530
https://orcid.org/0000-0003-0733-7530
https://orcid.org/0000-0003-0733-7530
https://orcid.org/0000-0003-0733-7530
https://orcid.org/0000-0003-0733-7530
https://orcid.org/0000-0003-0733-7530
https://orcid.org/0000-0003-0733-7530
https://orcid.org/0000-0001-7345-4415
https://orcid.org/0000-0001-7345-4415
https://orcid.org/0000-0001-7345-4415
https://orcid.org/0000-0001-7345-4415
https://orcid.org/0000-0001-7345-4415
https://orcid.org/0000-0001-7345-4415
https://orcid.org/0000-0001-7345-4415
https://orcid.org/0000-0001-7345-4415
https://orcid.org/0000-0002-6108-4979
https://orcid.org/0000-0002-6108-4979
https://orcid.org/0000-0002-6108-4979
https://orcid.org/0000-0002-6108-4979
https://orcid.org/0000-0002-6108-4979
https://orcid.org/0000-0002-6108-4979
https://orcid.org/0000-0002-6108-4979
https://orcid.org/0000-0002-6108-4979
https://orcid.org/0000-0003-4536-1240
https://orcid.org/0000-0003-4536-1240
https://orcid.org/0000-0003-4536-1240
https://orcid.org/0000-0003-4536-1240
https://orcid.org/0000-0003-4536-1240
https://orcid.org/0000-0003-4536-1240
https://orcid.org/0000-0003-4536-1240
https://orcid.org/0000-0003-4536-1240
https://orcid.org/0000-0002-5288-1351
https://orcid.org/0000-0002-5288-1351
https://orcid.org/0000-0002-5288-1351
https://orcid.org/0000-0002-5288-1351
https://orcid.org/0000-0002-5288-1351
https://orcid.org/0000-0002-5288-1351
https://orcid.org/0000-0002-5288-1351
https://orcid.org/0000-0002-5288-1351
https://orcid.org/0000-0001-8193-5825
https://orcid.org/0000-0001-8193-5825
https://orcid.org/0000-0001-8193-5825
https://orcid.org/0000-0001-8193-5825
https://orcid.org/0000-0001-8193-5825
https://orcid.org/0000-0001-8193-5825
https://orcid.org/0000-0001-8193-5825
https://orcid.org/0000-0001-8193-5825
https://orcid.org/0009-0003-8040-4936
https://orcid.org/0009-0003-8040-4936
https://orcid.org/0009-0003-8040-4936
https://orcid.org/0009-0003-8040-4936
https://orcid.org/0009-0003-8040-4936
https://orcid.org/0009-0003-8040-4936
https://orcid.org/0009-0003-8040-4936
https://orcid.org/0009-0003-8040-4936
https://orcid.org/0000-0001-9557-651X
https://orcid.org/0000-0001-9557-651X
https://orcid.org/0000-0001-9557-651X
https://orcid.org/0000-0001-9557-651X
https://orcid.org/0000-0001-9557-651X
https://orcid.org/0000-0001-9557-651X
https://orcid.org/0000-0001-9557-651X
https://orcid.org/0000-0001-9557-651X
https://orcid.org/0000-0003-2219-9383
https://orcid.org/0000-0003-2219-9383
https://orcid.org/0000-0003-2219-9383
https://orcid.org/0000-0003-2219-9383
https://orcid.org/0000-0003-2219-9383
https://orcid.org/0000-0003-2219-9383
https://orcid.org/0000-0003-2219-9383
https://orcid.org/0000-0003-2219-9383
https://orcid.org/0000-0003-0482-5942
https://orcid.org/0000-0003-0482-5942
https://orcid.org/0000-0003-0482-5942
https://orcid.org/0000-0003-0482-5942
https://orcid.org/0000-0003-0482-5942
https://orcid.org/0000-0003-0482-5942
https://orcid.org/0000-0003-0482-5942
https://orcid.org/0000-0003-0482-5942
https://orcid.org/0000-0003-3675-9126
https://orcid.org/0000-0003-3675-9126
https://orcid.org/0000-0003-3675-9126
https://orcid.org/0000-0003-3675-9126
https://orcid.org/0000-0003-3675-9126
https://orcid.org/0000-0003-3675-9126
https://orcid.org/0000-0003-3675-9126
https://orcid.org/0000-0003-3675-9126
https://orcid.org/0000-0002-5360-943X
https://orcid.org/0000-0002-5360-943X
https://orcid.org/0000-0002-5360-943X
https://orcid.org/0000-0002-5360-943X
https://orcid.org/0000-0002-5360-943X
https://orcid.org/0000-0002-5360-943X
https://orcid.org/0000-0002-5360-943X
https://orcid.org/0000-0002-5360-943X
https://orcid.org/0000-0002-8738-1672
https://orcid.org/0000-0002-8738-1672
https://orcid.org/0000-0002-8738-1672
https://orcid.org/0000-0002-8738-1672
https://orcid.org/0000-0002-8738-1672
https://orcid.org/0000-0002-8738-1672
https://orcid.org/0000-0002-8738-1672
https://orcid.org/0000-0002-8738-1672
https://orcid.org/0000-0002-8738-1672
https://orcid.org/0000-0002-9277-9773
https://orcid.org/0000-0002-9277-9773
https://orcid.org/0000-0002-9277-9773
https://orcid.org/0000-0002-9277-9773
https://orcid.org/0000-0002-9277-9773
https://orcid.org/0000-0002-9277-9773
https://orcid.org/0000-0002-9277-9773
https://orcid.org/0000-0002-9277-9773
https://orcid.org/0000-0002-5613-7693
https://orcid.org/0000-0002-5613-7693
https://orcid.org/0000-0002-5613-7693
https://orcid.org/0000-0002-5613-7693
https://orcid.org/0000-0002-5613-7693
https://orcid.org/0000-0002-5613-7693
https://orcid.org/0000-0002-5613-7693
https://orcid.org/0000-0002-5613-7693
https://orcid.org/0000-0003-3377-0813
https://orcid.org/0000-0003-3377-0813
https://orcid.org/0000-0003-3377-0813
https://orcid.org/0000-0003-3377-0813
https://orcid.org/0000-0003-3377-0813
https://orcid.org/0000-0003-3377-0813
https://orcid.org/0000-0003-3377-0813
https://orcid.org/0000-0003-3377-0813
https://orcid.org/0000-0002-7686-3334
https://orcid.org/0000-0002-7686-3334
https://orcid.org/0000-0002-7686-3334
https://orcid.org/0000-0002-7686-3334
https://orcid.org/0000-0002-7686-3334
https://orcid.org/0000-0002-7686-3334
https://orcid.org/0000-0002-7686-3334
https://orcid.org/0000-0002-7686-3334
https://orcid.org/0000-0001-8916-8915
https://orcid.org/0000-0001-8916-8915
https://orcid.org/0000-0001-8916-8915
https://orcid.org/0000-0001-8916-8915
https://orcid.org/0000-0001-8916-8915
https://orcid.org/0000-0001-8916-8915
https://orcid.org/0000-0001-8916-8915
https://orcid.org/0000-0001-8916-8915
https://orcid.org/0000-0002-6884-2875
https://orcid.org/0000-0002-6884-2875
https://orcid.org/0000-0002-6884-2875
https://orcid.org/0000-0002-6884-2875
https://orcid.org/0000-0002-6884-2875
https://orcid.org/0000-0002-6884-2875
https://orcid.org/0000-0002-6884-2875
https://orcid.org/0000-0002-6884-2875
https://orcid.org/0000-0002-6018-6447
https://orcid.org/0000-0002-6018-6447
https://orcid.org/0000-0002-6018-6447
https://orcid.org/0000-0002-6018-6447
https://orcid.org/0000-0002-6018-6447
https://orcid.org/0000-0002-6018-6447
https://orcid.org/0000-0002-6018-6447
https://orcid.org/0000-0002-6018-6447
https://orcid.org/0000-0003-0266-7936
https://orcid.org/0000-0003-0266-7936
https://orcid.org/0000-0003-0266-7936
https://orcid.org/0000-0003-0266-7936
https://orcid.org/0000-0003-0266-7936
https://orcid.org/0000-0003-0266-7936
https://orcid.org/0000-0003-0266-7936
https://orcid.org/0000-0003-0266-7936
https://orcid.org/0000-0002-8856-8877
https://orcid.org/0000-0002-8856-8877
https://orcid.org/0000-0002-8856-8877
https://orcid.org/0000-0002-8856-8877
https://orcid.org/0000-0002-8856-8877
https://orcid.org/0000-0002-8856-8877
https://orcid.org/0000-0002-8856-8877
https://orcid.org/0000-0002-8856-8877
https://orcid.org/0000-0001-6589-8673
https://orcid.org/0000-0001-6589-8673
https://orcid.org/0000-0001-6589-8673
https://orcid.org/0000-0001-6589-8673
https://orcid.org/0000-0001-6589-8673
https://orcid.org/0000-0001-6589-8673
https://orcid.org/0000-0001-6589-8673
https://orcid.org/0000-0001-6589-8673
https://orcid.org/0000-0001-5124-3350
https://orcid.org/0000-0001-5124-3350
https://orcid.org/0000-0001-5124-3350
https://orcid.org/0000-0001-5124-3350
https://orcid.org/0000-0001-5124-3350
https://orcid.org/0000-0001-5124-3350
https://orcid.org/0000-0001-5124-3350
https://orcid.org/0000-0001-5124-3350
https://orcid.org/0000-0001-7080-8177
https://orcid.org/0000-0001-7080-8177
https://orcid.org/0000-0001-7080-8177
https://orcid.org/0000-0001-7080-8177
https://orcid.org/0000-0001-7080-8177
https://orcid.org/0000-0001-7080-8177
https://orcid.org/0000-0001-7080-8177
https://orcid.org/0000-0001-7080-8177
https://orcid.org/0000-0001-7288-2231
https://orcid.org/0000-0001-7288-2231
https://orcid.org/0000-0001-7288-2231
https://orcid.org/0000-0001-7288-2231
https://orcid.org/0000-0001-7288-2231
https://orcid.org/0000-0001-7288-2231
https://orcid.org/0000-0001-7288-2231
https://orcid.org/0000-0001-7288-2231
https://orcid.org/0000-0002-1902-6695
https://orcid.org/0000-0002-1902-6695
https://orcid.org/0000-0002-1902-6695
https://orcid.org/0000-0002-1902-6695
https://orcid.org/0000-0002-1902-6695
https://orcid.org/0000-0002-1902-6695
https://orcid.org/0000-0002-1902-6695
https://orcid.org/0000-0002-1902-6695
https://orcid.org/0000-0003-4981-4120
https://orcid.org/0000-0003-4981-4120
https://orcid.org/0000-0003-4981-4120
https://orcid.org/0000-0003-4981-4120
https://orcid.org/0000-0003-4981-4120
https://orcid.org/0000-0003-4981-4120
https://orcid.org/0000-0003-4981-4120
https://orcid.org/0000-0003-4981-4120
https://orcid.org/0009-0008-8916-1658
https://orcid.org/0009-0008-8916-1658
https://orcid.org/0009-0008-8916-1658
https://orcid.org/0009-0008-8916-1658
https://orcid.org/0009-0008-8916-1658
https://orcid.org/0009-0008-8916-1658
https://orcid.org/0009-0008-8916-1658
https://orcid.org/0009-0008-8916-1658
https://orcid.org/0000-0003-1613-3142
https://orcid.org/0000-0003-1613-3142
https://orcid.org/0000-0003-1613-3142
https://orcid.org/0000-0003-1613-3142
https://orcid.org/0000-0003-1613-3142
https://orcid.org/0000-0003-1613-3142
https://orcid.org/0000-0003-1613-3142
https://orcid.org/0000-0003-1613-3142
https://orcid.org/0000-0002-6645-4473
https://orcid.org/0000-0002-6645-4473
https://orcid.org/0000-0002-6645-4473
https://orcid.org/0000-0002-6645-4473
https://orcid.org/0000-0002-6645-4473
https://orcid.org/0000-0002-6645-4473
https://orcid.org/0000-0002-6645-4473
https://orcid.org/0000-0002-6645-4473
https://orcid.org/0000-0001-5482-0299
https://orcid.org/0000-0001-5482-0299
https://orcid.org/0000-0001-5482-0299
https://orcid.org/0000-0001-5482-0299
https://orcid.org/0000-0001-5482-0299
https://orcid.org/0000-0001-5482-0299
https://orcid.org/0000-0001-5482-0299
https://orcid.org/0000-0001-5482-0299
https://orcid.org/0000-0001-7469-4250
https://orcid.org/0000-0001-7469-4250
https://orcid.org/0000-0001-7469-4250
https://orcid.org/0000-0001-7469-4250
https://orcid.org/0000-0001-7469-4250
https://orcid.org/0000-0001-7469-4250
https://orcid.org/0000-0001-7469-4250
https://orcid.org/0000-0001-7469-4250
https://orcid.org/0000-0001-8553-7904
https://orcid.org/0000-0001-8553-7904
https://orcid.org/0000-0001-8553-7904
https://orcid.org/0000-0001-8553-7904
https://orcid.org/0000-0001-8553-7904
https://orcid.org/0000-0001-8553-7904
https://orcid.org/0000-0001-8553-7904
https://orcid.org/0000-0001-8553-7904
https://orcid.org/0000-0003-2429-3357
https://orcid.org/0000-0003-2429-3357
https://orcid.org/0000-0003-2429-3357
https://orcid.org/0000-0003-2429-3357
https://orcid.org/0000-0003-2429-3357
https://orcid.org/0000-0003-2429-3357
https://orcid.org/0000-0003-2429-3357
https://orcid.org/0000-0003-2429-3357
https://orcid.org/0000-0001-6062-6505
https://orcid.org/0000-0001-6062-6505
https://orcid.org/0000-0001-6062-6505
https://orcid.org/0000-0001-6062-6505
https://orcid.org/0000-0001-6062-6505
https://orcid.org/0000-0001-6062-6505
https://orcid.org/0000-0001-6062-6505
https://orcid.org/0000-0001-6062-6505
https://orcid.org/0000-0002-4972-1525
https://orcid.org/0000-0002-4972-1525
https://orcid.org/0000-0002-4972-1525
https://orcid.org/0000-0002-4972-1525
https://orcid.org/0000-0002-4972-1525
https://orcid.org/0000-0002-4972-1525
https://orcid.org/0000-0002-4972-1525
https://orcid.org/0000-0002-4972-1525
https://orcid.org/0000-0003-0458-4288
https://orcid.org/0000-0003-0458-4288
https://orcid.org/0000-0003-0458-4288
https://orcid.org/0000-0003-0458-4288
https://orcid.org/0000-0003-0458-4288
https://orcid.org/0000-0003-0458-4288
https://orcid.org/0000-0003-0458-4288
https://orcid.org/0000-0003-0458-4288
https://orcid.org/0000-0003-0495-5720
https://orcid.org/0000-0003-0495-5720
https://orcid.org/0000-0003-0495-5720
https://orcid.org/0000-0003-0495-5720
https://orcid.org/0000-0003-0495-5720
https://orcid.org/0000-0003-0495-5720
https://orcid.org/0000-0003-0495-5720
https://orcid.org/0000-0003-0495-5720
https://orcid.org/0000-0001-7852-7484
https://orcid.org/0000-0001-7852-7484
https://orcid.org/0000-0001-7852-7484
https://orcid.org/0000-0001-7852-7484
https://orcid.org/0000-0001-7852-7484
https://orcid.org/0000-0001-7852-7484
https://orcid.org/0000-0001-7852-7484
https://orcid.org/0000-0001-7852-7484
https://orcid.org/0000-0002-8008-2485
https://orcid.org/0000-0002-8008-2485
https://orcid.org/0000-0002-8008-2485
https://orcid.org/0000-0002-8008-2485
https://orcid.org/0000-0002-8008-2485
https://orcid.org/0000-0002-8008-2485
https://orcid.org/0000-0002-8008-2485
https://orcid.org/0000-0002-8008-2485
https://orcid.org/0000-0002-6068-2993
https://orcid.org/0000-0002-6068-2993
https://orcid.org/0000-0002-6068-2993
https://orcid.org/0000-0002-6068-2993
https://orcid.org/0000-0002-6068-2993
https://orcid.org/0000-0002-6068-2993
https://orcid.org/0000-0002-6068-2993
https://orcid.org/0000-0002-6068-2993
https://orcid.org/0000-0001-6308-211X
https://orcid.org/0000-0001-6308-211X
https://orcid.org/0000-0001-6308-211X
https://orcid.org/0000-0001-6308-211X
https://orcid.org/0000-0001-6308-211X
https://orcid.org/0000-0001-6308-211X
https://orcid.org/0000-0001-6308-211X
https://orcid.org/0000-0001-6308-211X
https://orcid.org/0000-0002-8883-7280
https://orcid.org/0000-0002-8883-7280
https://orcid.org/0000-0002-8883-7280
https://orcid.org/0000-0002-8883-7280
https://orcid.org/0000-0002-8883-7280
https://orcid.org/0000-0002-8883-7280
https://orcid.org/0000-0002-8883-7280
https://orcid.org/0000-0002-8883-7280
https://orcid.org/0000-0002-8069-8490
https://orcid.org/0000-0002-8069-8490
https://orcid.org/0000-0002-8069-8490
https://orcid.org/0000-0002-8069-8490
https://orcid.org/0000-0002-8069-8490
https://orcid.org/0000-0002-8069-8490
https://orcid.org/0000-0002-8069-8490
https://orcid.org/0000-0002-8069-8490
https://orcid.org/0000-0002-5232-2736
https://orcid.org/0000-0002-5232-2736
https://orcid.org/0000-0002-5232-2736
https://orcid.org/0000-0002-5232-2736
https://orcid.org/0000-0002-5232-2736
https://orcid.org/0000-0002-5232-2736
https://orcid.org/0000-0002-5232-2736
https://orcid.org/0000-0002-5232-2736
https://orcid.org/0000-0001-9819-2562
https://orcid.org/0000-0001-9819-2562
https://orcid.org/0000-0001-9819-2562
https://orcid.org/0000-0001-9819-2562
https://orcid.org/0000-0001-9819-2562
https://orcid.org/0000-0001-9819-2562
https://orcid.org/0000-0001-9819-2562
https://orcid.org/0000-0001-9819-2562
https://orcid.org/0000-0002-1180-4050
https://orcid.org/0000-0002-1180-4050
https://orcid.org/0000-0002-1180-4050
https://orcid.org/0000-0002-1180-4050
https://orcid.org/0000-0002-1180-4050
https://orcid.org/0000-0002-1180-4050
https://orcid.org/0000-0002-1180-4050
https://orcid.org/0000-0002-1180-4050
https://orcid.org/0000-0001-6841-550X
https://orcid.org/0000-0001-6841-550X
https://orcid.org/0000-0001-6841-550X
https://orcid.org/0000-0001-6841-550X
https://orcid.org/0000-0001-6841-550X
https://orcid.org/0000-0001-6841-550X
https://orcid.org/0000-0001-6841-550X
https://orcid.org/0000-0001-6841-550X
https://orcid.org/0000-0002-9948-306X
https://orcid.org/0000-0002-9948-306X
https://orcid.org/0000-0002-9948-306X
https://orcid.org/0000-0002-9948-306X
https://orcid.org/0000-0002-9948-306X
https://orcid.org/0000-0002-9948-306X
https://orcid.org/0000-0002-9948-306X
https://orcid.org/0000-0002-9948-306X
https://orcid.org/0000-0002-1824-3292
https://orcid.org/0000-0002-1824-3292
https://orcid.org/0000-0002-1824-3292
https://orcid.org/0000-0002-1824-3292
https://orcid.org/0000-0002-1824-3292
https://orcid.org/0000-0002-1824-3292
https://orcid.org/0000-0002-1824-3292
https://orcid.org/0000-0002-1824-3292
https://orcid.org/0000-0001-5623-2853
https://orcid.org/0000-0001-5623-2853
https://orcid.org/0000-0001-5623-2853
https://orcid.org/0000-0001-5623-2853
https://orcid.org/0000-0001-5623-2853
https://orcid.org/0000-0001-5623-2853
https://orcid.org/0000-0001-5623-2853
https://orcid.org/0000-0001-5623-2853
https://orcid.org/0000-0001-8171-6833
https://orcid.org/0000-0001-8171-6833
https://orcid.org/0000-0001-8171-6833
https://orcid.org/0000-0001-8171-6833
https://orcid.org/0000-0001-8171-6833
https://orcid.org/0000-0001-8171-6833
https://orcid.org/0000-0001-8171-6833
https://orcid.org/0000-0001-8171-6833
https://orcid.org/0000-0003-2895-9638
https://orcid.org/0000-0003-2895-9638
https://orcid.org/0000-0003-2895-9638
https://orcid.org/0000-0003-2895-9638
https://orcid.org/0000-0003-2895-9638
https://orcid.org/0000-0003-2895-9638
https://orcid.org/0000-0003-2895-9638
https://orcid.org/0000-0003-2895-9638
https://orcid.org/0000-0003-3611-3042
https://orcid.org/0000-0003-3611-3042
https://orcid.org/0000-0003-3611-3042
https://orcid.org/0000-0003-3611-3042
https://orcid.org/0000-0003-3611-3042
https://orcid.org/0000-0003-3611-3042
https://orcid.org/0000-0003-3611-3042
https://orcid.org/0000-0003-3611-3042
https://orcid.org/0000-0003-2306-4106
https://orcid.org/0000-0003-2306-4106
https://orcid.org/0000-0003-2306-4106
https://orcid.org/0000-0003-2306-4106
https://orcid.org/0000-0003-2306-4106
https://orcid.org/0000-0003-2306-4106
https://orcid.org/0000-0003-2306-4106
https://orcid.org/0000-0003-2306-4106
https://orcid.org/0000-0003-0918-0864
https://orcid.org/0000-0003-0918-0864
https://orcid.org/0000-0003-0918-0864
https://orcid.org/0000-0003-0918-0864
https://orcid.org/0000-0003-0918-0864
https://orcid.org/0000-0003-0918-0864
https://orcid.org/0000-0003-0918-0864
https://orcid.org/0000-0003-0918-0864
https://orcid.org/0000-0002-4003-7233
https://orcid.org/0000-0002-4003-7233
https://orcid.org/0000-0002-4003-7233
https://orcid.org/0000-0002-4003-7233
https://orcid.org/0000-0002-4003-7233
https://orcid.org/0000-0002-4003-7233
https://orcid.org/0000-0002-4003-7233
https://orcid.org/0000-0002-4003-7233
https://orcid.org/0000-0002-4991-8213
https://orcid.org/0000-0002-4991-8213
https://orcid.org/0000-0002-4991-8213
https://orcid.org/0000-0002-4991-8213
https://orcid.org/0000-0002-4991-8213
https://orcid.org/0000-0002-4991-8213
https://orcid.org/0000-0002-4991-8213
https://orcid.org/0000-0002-4991-8213
https://orcid.org/0000-0001-9332-5733
https://orcid.org/0000-0001-9332-5733
https://orcid.org/0000-0001-9332-5733
https://orcid.org/0000-0001-9332-5733
https://orcid.org/0000-0001-9332-5733
https://orcid.org/0000-0001-9332-5733
https://orcid.org/0000-0001-9332-5733
https://orcid.org/0000-0001-9332-5733
https://orcid.org/0000-0003-1523-0821
https://orcid.org/0000-0003-1523-0821
https://orcid.org/0000-0003-1523-0821
https://orcid.org/0000-0003-1523-0821
https://orcid.org/0000-0003-1523-0821
https://orcid.org/0000-0003-1523-0821
https://orcid.org/0000-0003-1523-0821
https://orcid.org/0000-0003-1523-0821
https://orcid.org/0000-0003-4750-9413
https://orcid.org/0000-0003-4750-9413
https://orcid.org/0000-0003-4750-9413
https://orcid.org/0000-0003-4750-9413
https://orcid.org/0000-0003-4750-9413
https://orcid.org/0000-0003-4750-9413
https://orcid.org/0000-0003-4750-9413
https://orcid.org/0000-0003-4750-9413
https://orcid.org/0000-0002-4736-7403
https://orcid.org/0000-0002-4736-7403
https://orcid.org/0000-0002-4736-7403
https://orcid.org/0000-0002-4736-7403
https://orcid.org/0000-0002-4736-7403
https://orcid.org/0000-0002-4736-7403
https://orcid.org/0000-0002-4736-7403
https://orcid.org/0000-0002-4736-7403
https://orcid.org/0000-0003-0907-6098
https://orcid.org/0000-0003-0907-6098
https://orcid.org/0000-0003-0907-6098
https://orcid.org/0000-0003-0907-6098
https://orcid.org/0000-0003-0907-6098
https://orcid.org/0000-0003-0907-6098
https://orcid.org/0000-0003-0907-6098
https://orcid.org/0000-0003-0907-6098
https://orcid.org/0000-0001-6345-1798
https://orcid.org/0000-0001-6345-1798
https://orcid.org/0000-0001-6345-1798
https://orcid.org/0000-0001-6345-1798
https://orcid.org/0000-0001-6345-1798
https://orcid.org/0000-0001-6345-1798
https://orcid.org/0000-0001-6345-1798
https://orcid.org/0000-0001-6345-1798
https://orcid.org/0000-0002-1113-9644
https://orcid.org/0000-0002-1113-9644
https://orcid.org/0000-0002-1113-9644
https://orcid.org/0000-0002-1113-9644
https://orcid.org/0000-0002-1113-9644
https://orcid.org/0000-0002-1113-9644
https://orcid.org/0000-0002-1113-9644
https://orcid.org/0000-0002-1113-9644
https://orcid.org/0000-0002-4845-8737
https://orcid.org/0000-0002-4845-8737
https://orcid.org/0000-0002-4845-8737
https://orcid.org/0000-0002-4845-8737
https://orcid.org/0000-0002-4845-8737
https://orcid.org/0000-0002-4845-8737
https://orcid.org/0000-0002-4845-8737
https://orcid.org/0000-0002-4845-8737
https://orcid.org/0000-0002-2334-0935
https://orcid.org/0000-0002-2334-0935
https://orcid.org/0000-0002-2334-0935
https://orcid.org/0000-0002-2334-0935
https://orcid.org/0000-0002-2334-0935
https://orcid.org/0000-0002-2334-0935
https://orcid.org/0000-0002-2334-0935
https://orcid.org/0000-0002-2334-0935
https://orcid.org/0000-0001-6486-9897
https://orcid.org/0000-0001-6486-9897
https://orcid.org/0000-0001-6486-9897
https://orcid.org/0000-0001-6486-9897
https://orcid.org/0000-0001-6486-9897
https://orcid.org/0000-0001-6486-9897
https://orcid.org/0000-0001-6486-9897
https://orcid.org/0000-0001-6486-9897
https://orcid.org/0000-0002-7377-415X
https://orcid.org/0000-0002-7377-415X
https://orcid.org/0000-0002-7377-415X
https://orcid.org/0000-0002-7377-415X
https://orcid.org/0000-0002-7377-415X
https://orcid.org/0000-0002-7377-415X
https://orcid.org/0000-0002-7377-415X
https://orcid.org/0000-0002-7377-415X
https://orcid.org/0000-0003-1533-9229
https://orcid.org/0000-0003-1533-9229
https://orcid.org/0000-0003-1533-9229
https://orcid.org/0000-0003-1533-9229
https://orcid.org/0000-0003-1533-9229
https://orcid.org/0000-0003-1533-9229
https://orcid.org/0000-0003-1533-9229
https://orcid.org/0000-0003-1533-9229
https://orcid.org/0000-0002-1481-1993
https://orcid.org/0000-0002-1481-1993
https://orcid.org/0000-0002-1481-1993
https://orcid.org/0000-0002-1481-1993
https://orcid.org/0000-0002-1481-1993
https://orcid.org/0000-0002-1481-1993
https://orcid.org/0000-0002-1481-1993
https://orcid.org/0000-0002-1481-1993
https://orcid.org/0000-0002-4312-4287
https://orcid.org/0000-0002-4312-4287
https://orcid.org/0000-0002-4312-4287
https://orcid.org/0000-0002-4312-4287
https://orcid.org/0000-0002-4312-4287
https://orcid.org/0000-0002-4312-4287
https://orcid.org/0000-0002-4312-4287
https://orcid.org/0000-0002-4312-4287
https://orcid.org/0000-0003-1233-4174
https://orcid.org/0000-0003-1233-4174
https://orcid.org/0000-0003-1233-4174
https://orcid.org/0000-0003-1233-4174
https://orcid.org/0000-0003-1233-4174
https://orcid.org/0000-0003-1233-4174
https://orcid.org/0000-0003-1233-4174
https://orcid.org/0000-0003-1233-4174
https://orcid.org/0000-0001-6623-9506
https://orcid.org/0000-0001-6623-9506
https://orcid.org/0000-0001-6623-9506
https://orcid.org/0000-0001-6623-9506
https://orcid.org/0000-0001-6623-9506
https://orcid.org/0000-0001-6623-9506
https://orcid.org/0000-0001-6623-9506
https://orcid.org/0000-0001-6623-9506
https://orcid.org/0000-0001-8492-2202
https://orcid.org/0000-0001-8492-2202
https://orcid.org/0000-0001-8492-2202
https://orcid.org/0000-0001-8492-2202
https://orcid.org/0000-0001-8492-2202
https://orcid.org/0000-0001-8492-2202
https://orcid.org/0000-0001-8492-2202
https://orcid.org/0000-0001-8492-2202
https://orcid.org/0000-0002-4141-2744
https://orcid.org/0000-0002-4141-2744
https://orcid.org/0000-0002-4141-2744
https://orcid.org/0000-0002-4141-2744
https://orcid.org/0000-0002-4141-2744
https://orcid.org/0000-0002-4141-2744
https://orcid.org/0000-0002-4141-2744
https://orcid.org/0000-0002-4141-2744
https://orcid.org/0000-0001-6449-5493
https://orcid.org/0000-0001-6449-5493
https://orcid.org/0000-0001-6449-5493
https://orcid.org/0000-0001-6449-5493
https://orcid.org/0000-0001-6449-5493
https://orcid.org/0000-0001-6449-5493
https://orcid.org/0000-0001-6449-5493
https://orcid.org/0000-0001-6449-5493
https://orcid.org/0000-0002-0267-3562
https://orcid.org/0000-0002-0267-3562
https://orcid.org/0000-0002-0267-3562
https://orcid.org/0000-0002-0267-3562
https://orcid.org/0000-0002-0267-3562
https://orcid.org/0000-0002-0267-3562
https://orcid.org/0000-0002-0267-3562
https://orcid.org/0000-0002-0267-3562
https://orcid.org/0000-0002-7562-9263
https://orcid.org/0000-0002-7562-9263
https://orcid.org/0000-0002-7562-9263
https://orcid.org/0000-0002-7562-9263
https://orcid.org/0000-0002-7562-9263
https://orcid.org/0000-0002-7562-9263
https://orcid.org/0000-0002-7562-9263
https://orcid.org/0000-0002-7562-9263
https://orcid.org/0000-0001-7616-7366
https://orcid.org/0000-0001-7616-7366
https://orcid.org/0000-0001-7616-7366
https://orcid.org/0000-0001-7616-7366
https://orcid.org/0000-0001-7616-7366
https://orcid.org/0000-0001-7616-7366
https://orcid.org/0000-0001-7616-7366
https://orcid.org/0000-0001-7616-7366
https://orcid.org/0000-0002-9862-4668
https://orcid.org/0000-0002-9862-4668
https://orcid.org/0000-0002-9862-4668
https://orcid.org/0000-0002-9862-4668
https://orcid.org/0000-0002-9862-4668
https://orcid.org/0000-0002-9862-4668
https://orcid.org/0000-0002-9862-4668
https://orcid.org/0000-0002-9862-4668
https://orcid.org/0000-0002-4618-1674
https://orcid.org/0000-0002-4618-1674
https://orcid.org/0000-0002-4618-1674
https://orcid.org/0000-0002-4618-1674
https://orcid.org/0000-0002-4618-1674
https://orcid.org/0000-0002-4618-1674
https://orcid.org/0000-0002-4618-1674
https://orcid.org/0000-0002-4618-1674
https://orcid.org/0000-0002-3838-2986
https://orcid.org/0000-0002-3838-2986
https://orcid.org/0000-0002-3838-2986
https://orcid.org/0000-0002-3838-2986
https://orcid.org/0000-0002-3838-2986
https://orcid.org/0000-0002-3838-2986
https://orcid.org/0000-0002-3838-2986
https://orcid.org/0000-0002-3838-2986
https://orcid.org/0000-0002-7101-9396
https://orcid.org/0000-0002-7101-9396
https://orcid.org/0000-0002-7101-9396
https://orcid.org/0000-0002-7101-9396
https://orcid.org/0000-0002-7101-9396
https://orcid.org/0000-0002-7101-9396
https://orcid.org/0000-0002-7101-9396
https://orcid.org/0000-0002-7101-9396
https://orcid.org/0000-0002-3576-6968
https://orcid.org/0000-0002-3576-6968
https://orcid.org/0000-0002-3576-6968
https://orcid.org/0000-0002-3576-6968
https://orcid.org/0000-0002-3576-6968
https://orcid.org/0000-0002-3576-6968
https://orcid.org/0000-0002-3576-6968
https://orcid.org/0000-0002-3576-6968
https://orcid.org/0000-0001-9861-821X
https://orcid.org/0000-0001-9861-821X
https://orcid.org/0000-0001-9861-821X
https://orcid.org/0000-0001-9861-821X
https://orcid.org/0000-0001-9861-821X
https://orcid.org/0000-0001-9861-821X
https://orcid.org/0000-0001-9861-821X
https://orcid.org/0000-0001-9861-821X
https://orcid.org/0000-0002-7350-5291
https://orcid.org/0000-0002-7350-5291
https://orcid.org/0000-0002-7350-5291
https://orcid.org/0000-0002-7350-5291
https://orcid.org/0000-0002-7350-5291
https://orcid.org/0000-0002-7350-5291
https://orcid.org/0000-0002-7350-5291
https://orcid.org/0000-0002-7350-5291
https://orcid.org/0000-0002-2630-6724
https://orcid.org/0000-0002-2630-6724
https://orcid.org/0000-0002-2630-6724
https://orcid.org/0000-0002-2630-6724
https://orcid.org/0000-0002-2630-6724
https://orcid.org/0000-0002-2630-6724
https://orcid.org/0000-0002-2630-6724
https://orcid.org/0000-0002-2630-6724
https://orcid.org/0000-0003-0330-2736
https://orcid.org/0000-0003-0330-2736
https://orcid.org/0000-0003-0330-2736
https://orcid.org/0000-0003-0330-2736
https://orcid.org/0000-0003-0330-2736
https://orcid.org/0000-0003-0330-2736
https://orcid.org/0000-0003-0330-2736
https://orcid.org/0000-0003-0330-2736
https://orcid.org/0000-0001-6487-5197
https://orcid.org/0000-0001-6487-5197
https://orcid.org/0000-0001-6487-5197
https://orcid.org/0000-0001-6487-5197
https://orcid.org/0000-0001-6487-5197
https://orcid.org/0000-0001-6487-5197
https://orcid.org/0000-0001-6487-5197
https://orcid.org/0000-0001-6487-5197
https://orcid.org/0000-0002-6284-9769
https://orcid.org/0000-0002-6284-9769
https://orcid.org/0000-0002-6284-9769
https://orcid.org/0000-0002-6284-9769
https://orcid.org/0000-0002-6284-9769
https://orcid.org/0000-0002-6284-9769
https://orcid.org/0000-0002-6284-9769
https://orcid.org/0000-0002-6284-9769
https://orcid.org/0000-0003-4502-528X
https://orcid.org/0000-0003-4502-528X
https://orcid.org/0000-0003-4502-528X
https://orcid.org/0000-0003-4502-528X
https://orcid.org/0000-0003-4502-528X
https://orcid.org/0000-0003-4502-528X
https://orcid.org/0000-0003-4502-528X
https://orcid.org/0000-0003-4502-528X
https://orcid.org/0000-0001-5013-5913
https://orcid.org/0000-0001-5013-5913
https://orcid.org/0000-0001-5013-5913
https://orcid.org/0000-0001-5013-5913
https://orcid.org/0000-0001-5013-5913
https://orcid.org/0000-0001-5013-5913
https://orcid.org/0000-0001-5013-5913
https://orcid.org/0000-0001-5013-5913
https://orcid.org/0000-0001-8665-2293
https://orcid.org/0000-0001-8665-2293
https://orcid.org/0000-0001-8665-2293
https://orcid.org/0000-0001-8665-2293
https://orcid.org/0000-0001-8665-2293
https://orcid.org/0000-0001-8665-2293
https://orcid.org/0000-0001-8665-2293
https://orcid.org/0000-0001-8665-2293
https://orcid.org/0000-0001-9923-4154
https://orcid.org/0000-0001-9923-4154
https://orcid.org/0000-0001-9923-4154
https://orcid.org/0000-0001-9923-4154
https://orcid.org/0000-0001-9923-4154
https://orcid.org/0000-0001-9923-4154
https://orcid.org/0000-0001-9923-4154
https://orcid.org/0000-0001-9923-4154
https://orcid.org/0000-0002-4611-9387
https://orcid.org/0000-0002-4611-9387
https://orcid.org/0000-0002-4611-9387
https://orcid.org/0000-0002-4611-9387
https://orcid.org/0000-0002-4611-9387
https://orcid.org/0000-0002-4611-9387
https://orcid.org/0000-0002-4611-9387
https://orcid.org/0000-0002-4611-9387
https://orcid.org/0000-0003-3421-4069
https://orcid.org/0000-0003-3421-4069
https://orcid.org/0000-0003-3421-4069
https://orcid.org/0000-0003-3421-4069
https://orcid.org/0000-0003-3421-4069
https://orcid.org/0000-0003-3421-4069
https://orcid.org/0000-0003-3421-4069
https://orcid.org/0000-0003-3421-4069
https://orcid.org/0000-0003-1643-0526
https://orcid.org/0000-0003-1643-0526
https://orcid.org/0000-0003-1643-0526
https://orcid.org/0000-0003-1643-0526
https://orcid.org/0000-0003-1643-0526
https://orcid.org/0000-0003-1643-0526
https://orcid.org/0000-0003-1643-0526
https://orcid.org/0000-0003-1643-0526
https://orcid.org/0000-0002-3327-3676
https://orcid.org/0000-0002-3327-3676
https://orcid.org/0000-0002-3327-3676
https://orcid.org/0000-0002-3327-3676
https://orcid.org/0000-0002-3327-3676
https://orcid.org/0000-0002-3327-3676
https://orcid.org/0000-0002-3327-3676
https://orcid.org/0000-0002-3327-3676
https://orcid.org/0000-0002-6013-1729
https://orcid.org/0000-0002-6013-1729
https://orcid.org/0000-0002-6013-1729
https://orcid.org/0000-0002-6013-1729
https://orcid.org/0000-0002-6013-1729
https://orcid.org/0000-0002-6013-1729
https://orcid.org/0000-0002-6013-1729
https://orcid.org/0000-0002-6013-1729
https://orcid.org/0000-0002-1489-942X
https://orcid.org/0000-0002-1489-942X
https://orcid.org/0000-0002-1489-942X
https://orcid.org/0000-0002-1489-942X
https://orcid.org/0000-0002-1489-942X
https://orcid.org/0000-0002-1489-942X
https://orcid.org/0000-0002-1489-942X
https://orcid.org/0000-0002-1489-942X
https://orcid.org/0000-0003-4295-792X
https://orcid.org/0000-0003-4295-792X
https://orcid.org/0000-0003-4295-792X
https://orcid.org/0000-0003-4295-792X
https://orcid.org/0000-0003-4295-792X
https://orcid.org/0000-0003-4295-792X
https://orcid.org/0000-0003-4295-792X
https://orcid.org/0000-0003-4295-792X
https://orcid.org/0000-0002-5260-4979
https://orcid.org/0000-0002-5260-4979
https://orcid.org/0000-0002-5260-4979
https://orcid.org/0000-0002-5260-4979
https://orcid.org/0000-0002-5260-4979
https://orcid.org/0000-0002-5260-4979
https://orcid.org/0000-0002-5260-4979
https://orcid.org/0000-0002-5260-4979
https://orcid.org/0000-0002-0840-8567
https://orcid.org/0000-0002-0840-8567
https://orcid.org/0000-0002-0840-8567
https://orcid.org/0000-0002-0840-8567
https://orcid.org/0000-0002-0840-8567
https://orcid.org/0000-0002-0840-8567
https://orcid.org/0000-0002-0840-8567
https://orcid.org/0000-0002-0840-8567
https://orcid.org/0000-0003-1720-4061
https://orcid.org/0000-0003-1720-4061
https://orcid.org/0000-0003-1720-4061
https://orcid.org/0000-0003-1720-4061
https://orcid.org/0000-0003-1720-4061
https://orcid.org/0000-0003-1720-4061
https://orcid.org/0000-0003-1720-4061
https://orcid.org/0000-0003-1720-4061
https://orcid.org/0000-0002-5433-1409
https://orcid.org/0000-0002-5433-1409
https://orcid.org/0000-0002-5433-1409
https://orcid.org/0000-0002-5433-1409
https://orcid.org/0000-0002-5433-1409
https://orcid.org/0000-0002-5433-1409
https://orcid.org/0000-0002-5433-1409
https://orcid.org/0000-0002-5433-1409
https://orcid.org/0000-0002-7387-6754
https://orcid.org/0000-0002-7387-6754
https://orcid.org/0000-0002-7387-6754
https://orcid.org/0000-0002-7387-6754
https://orcid.org/0000-0002-7387-6754
https://orcid.org/0000-0002-7387-6754
https://orcid.org/0000-0002-7387-6754
https://orcid.org/0000-0002-7387-6754
https://orcid.org/0000-0003-2872-8186
https://orcid.org/0000-0003-2872-8186
https://orcid.org/0000-0003-2872-8186
https://orcid.org/0000-0003-2872-8186
https://orcid.org/0000-0003-2872-8186
https://orcid.org/0000-0003-2872-8186
https://orcid.org/0000-0003-2872-8186
https://orcid.org/0000-0003-2872-8186
https://orcid.org/0000-0002-4289-3439
https://orcid.org/0000-0002-4289-3439
https://orcid.org/0000-0002-4289-3439
https://orcid.org/0000-0002-4289-3439
https://orcid.org/0000-0002-4289-3439
https://orcid.org/0000-0002-4289-3439
https://orcid.org/0000-0002-4289-3439
https://orcid.org/0000-0002-4289-3439
https://orcid.org/0000-0002-4289-3439
https://orcid.org/0000-0002-6852-6856
https://orcid.org/0000-0002-6852-6856
https://orcid.org/0000-0002-6852-6856
https://orcid.org/0000-0002-6852-6856
https://orcid.org/0000-0002-6852-6856
https://orcid.org/0000-0002-6852-6856
https://orcid.org/0000-0002-6852-6856
https://orcid.org/0000-0002-6852-6856
https://orcid.org/0000-0003-0133-1306
https://orcid.org/0000-0003-0133-1306
https://orcid.org/0000-0003-0133-1306
https://orcid.org/0000-0003-0133-1306
https://orcid.org/0000-0003-0133-1306
https://orcid.org/0000-0003-0133-1306
https://orcid.org/0000-0003-0133-1306
https://orcid.org/0000-0003-0133-1306
https://orcid.org/0000-0002-9846-166X
https://orcid.org/0000-0002-9846-166X
https://orcid.org/0000-0002-9846-166X
https://orcid.org/0000-0002-9846-166X
https://orcid.org/0000-0002-9846-166X
https://orcid.org/0000-0002-9846-166X
https://orcid.org/0000-0002-9846-166X
https://orcid.org/0000-0002-9846-166X
https://orcid.org/0000-0002-7086-6550
https://orcid.org/0000-0002-7086-6550
https://orcid.org/0000-0002-7086-6550
https://orcid.org/0000-0002-7086-6550
https://orcid.org/0000-0002-7086-6550
https://orcid.org/0000-0002-7086-6550
https://orcid.org/0000-0002-7086-6550
https://orcid.org/0000-0002-7086-6550
https://orcid.org/0000-0002-3888-314X
https://orcid.org/0000-0002-3888-314X
https://orcid.org/0000-0002-3888-314X
https://orcid.org/0000-0002-3888-314X
https://orcid.org/0000-0002-3888-314X
https://orcid.org/0000-0002-3888-314X
https://orcid.org/0000-0002-3888-314X
https://orcid.org/0000-0002-3888-314X
https://orcid.org/0000-0002-2935-1600
https://orcid.org/0000-0002-2935-1600
https://orcid.org/0000-0002-2935-1600
https://orcid.org/0000-0002-2935-1600
https://orcid.org/0000-0002-2935-1600
https://orcid.org/0000-0002-2935-1600
https://orcid.org/0000-0002-2935-1600
https://orcid.org/0000-0002-2935-1600
https://orcid.org/0000-0003-4068-6572
https://orcid.org/0000-0003-4068-6572
https://orcid.org/0000-0003-4068-6572
https://orcid.org/0000-0003-4068-6572
https://orcid.org/0000-0003-4068-6572
https://orcid.org/0000-0003-4068-6572
https://orcid.org/0000-0003-4068-6572
https://orcid.org/0000-0003-4068-6572
https://orcid.org/0000-0003-3762-6958
https://orcid.org/0000-0003-3762-6958
https://orcid.org/0000-0003-3762-6958
https://orcid.org/0000-0003-3762-6958
https://orcid.org/0000-0003-3762-6958
https://orcid.org/0000-0003-3762-6958
https://orcid.org/0000-0003-3762-6958
https://orcid.org/0000-0003-3762-6958
https://orcid.org/0009-0007-0246-713X
https://orcid.org/0009-0007-0246-713X
https://orcid.org/0009-0007-0246-713X
https://orcid.org/0009-0007-0246-713X
https://orcid.org/0009-0007-0246-713X
https://orcid.org/0009-0007-0246-713X
https://orcid.org/0009-0007-0246-713X
https://orcid.org/0009-0007-0246-713X
https://orcid.org/0000-0001-5694-0809
https://orcid.org/0000-0001-5694-0809
https://orcid.org/0000-0001-5694-0809
https://orcid.org/0000-0001-5694-0809
https://orcid.org/0000-0001-5694-0809
https://orcid.org/0000-0001-5694-0809
https://orcid.org/0000-0001-5694-0809
https://orcid.org/0000-0001-5694-0809
https://orcid.org/0000-0002-8205-930X
https://orcid.org/0000-0002-8205-930X
https://orcid.org/0000-0002-8205-930X
https://orcid.org/0000-0002-8205-930X
https://orcid.org/0000-0002-8205-930X
https://orcid.org/0000-0002-8205-930X
https://orcid.org/0000-0002-8205-930X
https://orcid.org/0000-0002-8205-930X


J. J. Carter https://orcid.org/0000-0001-8845-0900
G. Carullo https://orcid.org/0000-0001-9090-1862
C. Casentini https://orcid.org/0000-0001-8100-0579
M. Cavaglià https://orcid.org/0000-0002-3835-6729
R. Cavalieri https://orcid.org/0000-0001-6064-0569
G. Cella https://orcid.org/0000-0002-0752-0338
P. Cerdá-Durán https://orcid.org/0000-0003-4293-340X
E. Cesarini https://orcid.org/0000-0001-9127-3167
P. Chakraborty https://orcid.org/0000-0002-0994-7394
S. Chalathadka Subrahmanya https://orcid.org/0000-0002-
9207-4669
J. C. L. Chan https://orcid.org/0000-0002-3377-4737
S. Chao https://orcid.org/0000-0003-3853-3593
P. Charlton https://orcid.org/0000-0002-4263-2706
E. Chassande-Mottin https://orcid.org/0000-0003-
3768-9908
C. Chatterjee https://orcid.org/0000-0001-8700-3455
Debarati Chatterjee https://orcid.org/0000-0002-0995-2329
Deep Chatterjee https://orcid.org/0000-0003-0038-5468
S. Chaty https://orcid.org/0000-0002-5769-8601
D. Chen https://orcid.org/0000-0003-1433-0716
H. Y. Chen https://orcid.org/0000-0001-5403-3762
J. Chen https://orcid.org/0000-0001-5550-6592
Yitian Chen https://orcid.org/0000-0002-8664-9702
P. Chessa https://orcid.org/0000-0001-9092-3965
F. Chiadini https://orcid.org/0000-0002-9339-8622
A. Chincarini https://orcid.org/0000-0003-4094-9942
M. L. Chiofalo https://orcid.org/0000-0002-6992-5963
A. Chiummo https://orcid.org/0000-0003-2165-2967
S. Choudhary https://orcid.org/0000-0003-0949-7298
N. Christensen https://orcid.org/0000-0002-6870-4202
S. S. Y. Chua https://orcid.org/0000-0001-8026-7597
G. Ciani https://orcid.org/0000-0003-4258-9338
P. Ciecielag https://orcid.org/0000-0002-5871-4730
M. Cieślar https://orcid.org/0000-0001-8912-5587
M. Cifaldi https://orcid.org/0009-0007-1566-7093
R. Ciolfi https://orcid.org/0000-0003-3140-8933
J. A. Clark https://orcid.org/0000-0003-3243-1393
T. A. Clarke https://orcid.org/0000-0002-6714-5429
E. Codazzo https://orcid.org/0000-0001-7170-8733
P.-F. Cohadon https://orcid.org/0000-0003-3452-9415
S. Colace https://orcid.org/0009-0007-9429-1847
M. Colleoni https://orcid.org/0000-0002-7214-9088
A. Colombo https://orcid.org/0000-0002-7439-4773
M. Colpi https://orcid.org/0000-0002-3370-6152
L. Conti https://orcid.org/0000-0003-2731-2656
T. R. Corbitt https://orcid.org/0000-0002-5520-8541
I. Cordero-Carrión https://orcid.org/0000-0002-1985-1361
N. J. Cornish https://orcid.org/0000-0002-7435-0869
A. Corsi https://orcid.org/0000-0001-8104-3536
S. Cortese https://orcid.org/0000-0002-6504-0973
M. W. Coughlin https://orcid.org/0000-0002-8262-2924
S. T. Countryman https://orcid.org/0000-0003-0613-2760
P. Couvares https://orcid.org/0000-0002-2823-3127
R. Coyne https://orcid.org/0000-0002-5243-5917
J. D. E. Creighton https://orcid.org/0000-0003-3600-2406
P. Cremonese https://orcid.org/0000-0001-6472-8509
A. W. Criswell https://orcid.org/0000-0002-9225-7756
J. R. Cudell https://orcid.org/0000-0002-2003-4238
T. J. Cullen https://orcid.org/0000-0001-8075-4088
A. Cumming https://orcid.org/0000-0003-4096-7542
M. Cusinato https://orcid.org/0000-0003-4075-4539

T. Dal Canton https://orcid.org/0000-0001-5078-9044
S. Dall’Osso https://orcid.org/0000-0003-4366-8265
S. Dal Pra https://orcid.org/0000-0002-1057-2307
G. Dálya https://orcid.org/0000-0003-3258-5763
B. D’Angelo https://orcid.org/0000-0001-9143-8427
S. Danilishin https://orcid.org/0000-0001-7758-7493
S. D’Antonio https://orcid.org/0000-0003-0898-6030
S. Datta https://orcid.org/0000-0001-9200-8867
D. Davis https://orcid.org/0000-0001-5620-6751
M. C. Davis https://orcid.org/0000-0001-7663-0808
P. J. Davis https://orcid.org/0009-0004-5008-5660
M. Dax https://orcid.org/0000-0001-8798-0627
J. De Bolle https://orcid.org/0000-0002-5179-1725
J. Degallaix https://orcid.org/0000-0002-1019-6911
M. De Laurentis https://orcid.org/0000-0002-3815-4078
S. Deléglise https://orcid.org/0000-0002-8680-5170
F. De Lillo https://orcid.org/0000-0003-4977-0789
D. Dell’Aquila https://orcid.org/0000-0001-5895-0664
W. Del Pozzo https://orcid.org/0000-0003-3978-2030
F. De Marco https://orcid.org/0000-0002-5411-9424
F. De Matteis https://orcid.org/0000-0001-7860-9754
V. D’Emilio https://orcid.org/0000-0001-6145-8187
T. Dent https://orcid.org/0000-0003-1354-7809
A. Depasse https://orcid.org/0000-0003-1014-8394
R. De Pietri https://orcid.org/0000-0003-1556-8304
R. De Rosa https://orcid.org/0000-0002-4004-947X
C. De Rossi https://orcid.org/0000-0002-5825-472X
R. DeSalvo https://orcid.org/0000-0002-4818-0296
M. C. Díaz https://orcid.org/0000-0002-7555-8856
M. Di Cesare https://orcid.org/0009-0003-0411-6043
T. Dietrich https://orcid.org/0000-0003-2374-307X
C. Di Fronzo https://orcid.org/0000-0002-2693-6769
M. Di Giovanni https://orcid.org/0000-0003-4049-8336
T. Di Girolamo https://orcid.org/0000-0003-2339-4471
A. Di Michele https://orcid.org/0000-0002-0357-2608
J. Ding https://orcid.org/0000-0003-1693-3828
S. Di Pace https://orcid.org/0000-0001-6759-5676
I. Di Palma https://orcid.org/0000-0003-1544-8943
F. Di Renzo https://orcid.org/0000-0002-5447-3810
Divyajyoti https://orcid.org/0000-0002-2787-1012
A. Dmitriev https://orcid.org/0000-0002-0314-956X
Z. Doctor https://orcid.org/0000-0002-2077-4914
L. D’Onofrio https://orcid.org/0000-0001-9546-5959
K. L. Dooley https://orcid.org/0000-0002-1636-0233
S. Doravari https://orcid.org/0000-0001-8750-8330
M. Drago https://orcid.org/0000-0002-3738-2431
J. C. Driggers https://orcid.org/0000-0002-6134-7628
L. Dunn https://orcid.org/0000-0002-1769-6097
D. D’Urso https://orcid.org/0000-0002-8215-4542
H. Duval https://orcid.org/0000-0002-2475-1728
M. Ebersold https://orcid.org/0000-0003-4631-1771
T. Eckhardt https://orcid.org/0000-0002-1224-4681
G. Eddolls https://orcid.org/0000-0002-5895-4523
B. Edelman https://orcid.org/0000-0001-7648-1689
O. Edy https://orcid.org/0000-0001-9617-8724
A. Effler https://orcid.org/0000-0001-8242-3944
J. Eichholz https://orcid.org/0000-0002-2643-163X
A. Ejlli https://orcid.org/0000-0002-4149-4532
M. Emma https://orcid.org/0000-0001-7943-0262
L. Errico https://orcid.org/0000-0003-2112-0653
R. C. Essick https://orcid.org/0000-0001-8196-9267
H. Estellés https://orcid.org/0000-0001-6143-5532

20

The Astrophysical Journal, 977:255 (27pp), 2024 December 20 Abac et al.

https://orcid.org/0000-0001-8845-0900
https://orcid.org/0000-0001-8845-0900
https://orcid.org/0000-0001-8845-0900
https://orcid.org/0000-0001-8845-0900
https://orcid.org/0000-0001-8845-0900
https://orcid.org/0000-0001-8845-0900
https://orcid.org/0000-0001-8845-0900
https://orcid.org/0000-0001-8845-0900
https://orcid.org/0000-0001-9090-1862
https://orcid.org/0000-0001-9090-1862
https://orcid.org/0000-0001-9090-1862
https://orcid.org/0000-0001-9090-1862
https://orcid.org/0000-0001-9090-1862
https://orcid.org/0000-0001-9090-1862
https://orcid.org/0000-0001-9090-1862
https://orcid.org/0000-0001-9090-1862
https://orcid.org/0000-0001-8100-0579
https://orcid.org/0000-0001-8100-0579
https://orcid.org/0000-0001-8100-0579
https://orcid.org/0000-0001-8100-0579
https://orcid.org/0000-0001-8100-0579
https://orcid.org/0000-0001-8100-0579
https://orcid.org/0000-0001-8100-0579
https://orcid.org/0000-0001-8100-0579
https://orcid.org/0000-0002-3835-6729
https://orcid.org/0000-0002-3835-6729
https://orcid.org/0000-0002-3835-6729
https://orcid.org/0000-0002-3835-6729
https://orcid.org/0000-0002-3835-6729
https://orcid.org/0000-0002-3835-6729
https://orcid.org/0000-0002-3835-6729
https://orcid.org/0000-0002-3835-6729
https://orcid.org/0000-0001-6064-0569
https://orcid.org/0000-0001-6064-0569
https://orcid.org/0000-0001-6064-0569
https://orcid.org/0000-0001-6064-0569
https://orcid.org/0000-0001-6064-0569
https://orcid.org/0000-0001-6064-0569
https://orcid.org/0000-0001-6064-0569
https://orcid.org/0000-0001-6064-0569
https://orcid.org/0000-0002-0752-0338
https://orcid.org/0000-0002-0752-0338
https://orcid.org/0000-0002-0752-0338
https://orcid.org/0000-0002-0752-0338
https://orcid.org/0000-0002-0752-0338
https://orcid.org/0000-0002-0752-0338
https://orcid.org/0000-0002-0752-0338
https://orcid.org/0000-0002-0752-0338
https://orcid.org/0000-0003-4293-340X
https://orcid.org/0000-0003-4293-340X
https://orcid.org/0000-0003-4293-340X
https://orcid.org/0000-0003-4293-340X
https://orcid.org/0000-0003-4293-340X
https://orcid.org/0000-0003-4293-340X
https://orcid.org/0000-0003-4293-340X
https://orcid.org/0000-0003-4293-340X
https://orcid.org/0000-0001-9127-3167
https://orcid.org/0000-0001-9127-3167
https://orcid.org/0000-0001-9127-3167
https://orcid.org/0000-0001-9127-3167
https://orcid.org/0000-0001-9127-3167
https://orcid.org/0000-0001-9127-3167
https://orcid.org/0000-0001-9127-3167
https://orcid.org/0000-0001-9127-3167
https://orcid.org/0000-0002-0994-7394
https://orcid.org/0000-0002-0994-7394
https://orcid.org/0000-0002-0994-7394
https://orcid.org/0000-0002-0994-7394
https://orcid.org/0000-0002-0994-7394
https://orcid.org/0000-0002-0994-7394
https://orcid.org/0000-0002-0994-7394
https://orcid.org/0000-0002-0994-7394
https://orcid.org/0000-0002-9207-4669
https://orcid.org/0000-0002-9207-4669
https://orcid.org/0000-0002-9207-4669
https://orcid.org/0000-0002-9207-4669
https://orcid.org/0000-0002-9207-4669
https://orcid.org/0000-0002-9207-4669
https://orcid.org/0000-0002-9207-4669
https://orcid.org/0000-0002-9207-4669
https://orcid.org/0000-0002-9207-4669
https://orcid.org/0000-0002-3377-4737
https://orcid.org/0000-0002-3377-4737
https://orcid.org/0000-0002-3377-4737
https://orcid.org/0000-0002-3377-4737
https://orcid.org/0000-0002-3377-4737
https://orcid.org/0000-0002-3377-4737
https://orcid.org/0000-0002-3377-4737
https://orcid.org/0000-0002-3377-4737
https://orcid.org/0000-0003-3853-3593
https://orcid.org/0000-0003-3853-3593
https://orcid.org/0000-0003-3853-3593
https://orcid.org/0000-0003-3853-3593
https://orcid.org/0000-0003-3853-3593
https://orcid.org/0000-0003-3853-3593
https://orcid.org/0000-0003-3853-3593
https://orcid.org/0000-0003-3853-3593
https://orcid.org/0000-0002-4263-2706
https://orcid.org/0000-0002-4263-2706
https://orcid.org/0000-0002-4263-2706
https://orcid.org/0000-0002-4263-2706
https://orcid.org/0000-0002-4263-2706
https://orcid.org/0000-0002-4263-2706
https://orcid.org/0000-0002-4263-2706
https://orcid.org/0000-0002-4263-2706
https://orcid.org/0000-0003-3768-9908
https://orcid.org/0000-0003-3768-9908
https://orcid.org/0000-0003-3768-9908
https://orcid.org/0000-0003-3768-9908
https://orcid.org/0000-0003-3768-9908
https://orcid.org/0000-0003-3768-9908
https://orcid.org/0000-0003-3768-9908
https://orcid.org/0000-0003-3768-9908
https://orcid.org/0000-0003-3768-9908
https://orcid.org/0000-0001-8700-3455
https://orcid.org/0000-0001-8700-3455
https://orcid.org/0000-0001-8700-3455
https://orcid.org/0000-0001-8700-3455
https://orcid.org/0000-0001-8700-3455
https://orcid.org/0000-0001-8700-3455
https://orcid.org/0000-0001-8700-3455
https://orcid.org/0000-0001-8700-3455
https://orcid.org/0000-0002-0995-2329
https://orcid.org/0000-0002-0995-2329
https://orcid.org/0000-0002-0995-2329
https://orcid.org/0000-0002-0995-2329
https://orcid.org/0000-0002-0995-2329
https://orcid.org/0000-0002-0995-2329
https://orcid.org/0000-0002-0995-2329
https://orcid.org/0000-0002-0995-2329
https://orcid.org/0000-0003-0038-5468
https://orcid.org/0000-0003-0038-5468
https://orcid.org/0000-0003-0038-5468
https://orcid.org/0000-0003-0038-5468
https://orcid.org/0000-0003-0038-5468
https://orcid.org/0000-0003-0038-5468
https://orcid.org/0000-0003-0038-5468
https://orcid.org/0000-0003-0038-5468
https://orcid.org/0000-0002-5769-8601
https://orcid.org/0000-0002-5769-8601
https://orcid.org/0000-0002-5769-8601
https://orcid.org/0000-0002-5769-8601
https://orcid.org/0000-0002-5769-8601
https://orcid.org/0000-0002-5769-8601
https://orcid.org/0000-0002-5769-8601
https://orcid.org/0000-0002-5769-8601
https://orcid.org/0000-0003-1433-0716
https://orcid.org/0000-0003-1433-0716
https://orcid.org/0000-0003-1433-0716
https://orcid.org/0000-0003-1433-0716
https://orcid.org/0000-0003-1433-0716
https://orcid.org/0000-0003-1433-0716
https://orcid.org/0000-0003-1433-0716
https://orcid.org/0000-0003-1433-0716
https://orcid.org/0000-0001-5403-3762
https://orcid.org/0000-0001-5403-3762
https://orcid.org/0000-0001-5403-3762
https://orcid.org/0000-0001-5403-3762
https://orcid.org/0000-0001-5403-3762
https://orcid.org/0000-0001-5403-3762
https://orcid.org/0000-0001-5403-3762
https://orcid.org/0000-0001-5403-3762
https://orcid.org/0000-0001-5550-6592
https://orcid.org/0000-0001-5550-6592
https://orcid.org/0000-0001-5550-6592
https://orcid.org/0000-0001-5550-6592
https://orcid.org/0000-0001-5550-6592
https://orcid.org/0000-0001-5550-6592
https://orcid.org/0000-0001-5550-6592
https://orcid.org/0000-0001-5550-6592
https://orcid.org/0000-0002-8664-9702
https://orcid.org/0000-0002-8664-9702
https://orcid.org/0000-0002-8664-9702
https://orcid.org/0000-0002-8664-9702
https://orcid.org/0000-0002-8664-9702
https://orcid.org/0000-0002-8664-9702
https://orcid.org/0000-0002-8664-9702
https://orcid.org/0000-0002-8664-9702
https://orcid.org/0000-0001-9092-3965
https://orcid.org/0000-0001-9092-3965
https://orcid.org/0000-0001-9092-3965
https://orcid.org/0000-0001-9092-3965
https://orcid.org/0000-0001-9092-3965
https://orcid.org/0000-0001-9092-3965
https://orcid.org/0000-0001-9092-3965
https://orcid.org/0000-0001-9092-3965
https://orcid.org/0000-0002-9339-8622
https://orcid.org/0000-0002-9339-8622
https://orcid.org/0000-0002-9339-8622
https://orcid.org/0000-0002-9339-8622
https://orcid.org/0000-0002-9339-8622
https://orcid.org/0000-0002-9339-8622
https://orcid.org/0000-0002-9339-8622
https://orcid.org/0000-0002-9339-8622
https://orcid.org/0000-0003-4094-9942
https://orcid.org/0000-0003-4094-9942
https://orcid.org/0000-0003-4094-9942
https://orcid.org/0000-0003-4094-9942
https://orcid.org/0000-0003-4094-9942
https://orcid.org/0000-0003-4094-9942
https://orcid.org/0000-0003-4094-9942
https://orcid.org/0000-0003-4094-9942
https://orcid.org/0000-0002-6992-5963
https://orcid.org/0000-0002-6992-5963
https://orcid.org/0000-0002-6992-5963
https://orcid.org/0000-0002-6992-5963
https://orcid.org/0000-0002-6992-5963
https://orcid.org/0000-0002-6992-5963
https://orcid.org/0000-0002-6992-5963
https://orcid.org/0000-0002-6992-5963
https://orcid.org/0000-0003-2165-2967
https://orcid.org/0000-0003-2165-2967
https://orcid.org/0000-0003-2165-2967
https://orcid.org/0000-0003-2165-2967
https://orcid.org/0000-0003-2165-2967
https://orcid.org/0000-0003-2165-2967
https://orcid.org/0000-0003-2165-2967
https://orcid.org/0000-0003-2165-2967
https://orcid.org/0000-0003-0949-7298
https://orcid.org/0000-0003-0949-7298
https://orcid.org/0000-0003-0949-7298
https://orcid.org/0000-0003-0949-7298
https://orcid.org/0000-0003-0949-7298
https://orcid.org/0000-0003-0949-7298
https://orcid.org/0000-0003-0949-7298
https://orcid.org/0000-0003-0949-7298
https://orcid.org/0000-0002-6870-4202
https://orcid.org/0000-0002-6870-4202
https://orcid.org/0000-0002-6870-4202
https://orcid.org/0000-0002-6870-4202
https://orcid.org/0000-0002-6870-4202
https://orcid.org/0000-0002-6870-4202
https://orcid.org/0000-0002-6870-4202
https://orcid.org/0000-0002-6870-4202
https://orcid.org/0000-0001-8026-7597
https://orcid.org/0000-0001-8026-7597
https://orcid.org/0000-0001-8026-7597
https://orcid.org/0000-0001-8026-7597
https://orcid.org/0000-0001-8026-7597
https://orcid.org/0000-0001-8026-7597
https://orcid.org/0000-0001-8026-7597
https://orcid.org/0000-0001-8026-7597
https://orcid.org/0000-0003-4258-9338
https://orcid.org/0000-0003-4258-9338
https://orcid.org/0000-0003-4258-9338
https://orcid.org/0000-0003-4258-9338
https://orcid.org/0000-0003-4258-9338
https://orcid.org/0000-0003-4258-9338
https://orcid.org/0000-0003-4258-9338
https://orcid.org/0000-0003-4258-9338
https://orcid.org/0000-0002-5871-4730
https://orcid.org/0000-0002-5871-4730
https://orcid.org/0000-0002-5871-4730
https://orcid.org/0000-0002-5871-4730
https://orcid.org/0000-0002-5871-4730
https://orcid.org/0000-0002-5871-4730
https://orcid.org/0000-0002-5871-4730
https://orcid.org/0000-0002-5871-4730
https://orcid.org/0000-0001-8912-5587
https://orcid.org/0000-0001-8912-5587
https://orcid.org/0000-0001-8912-5587
https://orcid.org/0000-0001-8912-5587
https://orcid.org/0000-0001-8912-5587
https://orcid.org/0000-0001-8912-5587
https://orcid.org/0000-0001-8912-5587
https://orcid.org/0000-0001-8912-5587
https://orcid.org/0009-0007-1566-7093
https://orcid.org/0009-0007-1566-7093
https://orcid.org/0009-0007-1566-7093
https://orcid.org/0009-0007-1566-7093
https://orcid.org/0009-0007-1566-7093
https://orcid.org/0009-0007-1566-7093
https://orcid.org/0009-0007-1566-7093
https://orcid.org/0009-0007-1566-7093
https://orcid.org/0000-0003-3140-8933
https://orcid.org/0000-0003-3140-8933
https://orcid.org/0000-0003-3140-8933
https://orcid.org/0000-0003-3140-8933
https://orcid.org/0000-0003-3140-8933
https://orcid.org/0000-0003-3140-8933
https://orcid.org/0000-0003-3140-8933
https://orcid.org/0000-0003-3140-8933
https://orcid.org/0000-0003-3243-1393
https://orcid.org/0000-0003-3243-1393
https://orcid.org/0000-0003-3243-1393
https://orcid.org/0000-0003-3243-1393
https://orcid.org/0000-0003-3243-1393
https://orcid.org/0000-0003-3243-1393
https://orcid.org/0000-0003-3243-1393
https://orcid.org/0000-0003-3243-1393
https://orcid.org/0000-0002-6714-5429
https://orcid.org/0000-0002-6714-5429
https://orcid.org/0000-0002-6714-5429
https://orcid.org/0000-0002-6714-5429
https://orcid.org/0000-0002-6714-5429
https://orcid.org/0000-0002-6714-5429
https://orcid.org/0000-0002-6714-5429
https://orcid.org/0000-0002-6714-5429
https://orcid.org/0000-0001-7170-8733
https://orcid.org/0000-0001-7170-8733
https://orcid.org/0000-0001-7170-8733
https://orcid.org/0000-0001-7170-8733
https://orcid.org/0000-0001-7170-8733
https://orcid.org/0000-0001-7170-8733
https://orcid.org/0000-0001-7170-8733
https://orcid.org/0000-0001-7170-8733
https://orcid.org/0000-0003-3452-9415
https://orcid.org/0000-0003-3452-9415
https://orcid.org/0000-0003-3452-9415
https://orcid.org/0000-0003-3452-9415
https://orcid.org/0000-0003-3452-9415
https://orcid.org/0000-0003-3452-9415
https://orcid.org/0000-0003-3452-9415
https://orcid.org/0000-0003-3452-9415
https://orcid.org/0009-0007-9429-1847
https://orcid.org/0009-0007-9429-1847
https://orcid.org/0009-0007-9429-1847
https://orcid.org/0009-0007-9429-1847
https://orcid.org/0009-0007-9429-1847
https://orcid.org/0009-0007-9429-1847
https://orcid.org/0009-0007-9429-1847
https://orcid.org/0009-0007-9429-1847
https://orcid.org/0000-0002-7214-9088
https://orcid.org/0000-0002-7214-9088
https://orcid.org/0000-0002-7214-9088
https://orcid.org/0000-0002-7214-9088
https://orcid.org/0000-0002-7214-9088
https://orcid.org/0000-0002-7214-9088
https://orcid.org/0000-0002-7214-9088
https://orcid.org/0000-0002-7214-9088
https://orcid.org/0000-0002-7439-4773
https://orcid.org/0000-0002-7439-4773
https://orcid.org/0000-0002-7439-4773
https://orcid.org/0000-0002-7439-4773
https://orcid.org/0000-0002-7439-4773
https://orcid.org/0000-0002-7439-4773
https://orcid.org/0000-0002-7439-4773
https://orcid.org/0000-0002-7439-4773
https://orcid.org/0000-0002-3370-6152
https://orcid.org/0000-0002-3370-6152
https://orcid.org/0000-0002-3370-6152
https://orcid.org/0000-0002-3370-6152
https://orcid.org/0000-0002-3370-6152
https://orcid.org/0000-0002-3370-6152
https://orcid.org/0000-0002-3370-6152
https://orcid.org/0000-0002-3370-6152
https://orcid.org/0000-0003-2731-2656
https://orcid.org/0000-0003-2731-2656
https://orcid.org/0000-0003-2731-2656
https://orcid.org/0000-0003-2731-2656
https://orcid.org/0000-0003-2731-2656
https://orcid.org/0000-0003-2731-2656
https://orcid.org/0000-0003-2731-2656
https://orcid.org/0000-0003-2731-2656
https://orcid.org/0000-0002-5520-8541
https://orcid.org/0000-0002-5520-8541
https://orcid.org/0000-0002-5520-8541
https://orcid.org/0000-0002-5520-8541
https://orcid.org/0000-0002-5520-8541
https://orcid.org/0000-0002-5520-8541
https://orcid.org/0000-0002-5520-8541
https://orcid.org/0000-0002-5520-8541
https://orcid.org/0000-0002-1985-1361
https://orcid.org/0000-0002-1985-1361
https://orcid.org/0000-0002-1985-1361
https://orcid.org/0000-0002-1985-1361
https://orcid.org/0000-0002-1985-1361
https://orcid.org/0000-0002-1985-1361
https://orcid.org/0000-0002-1985-1361
https://orcid.org/0000-0002-1985-1361
https://orcid.org/0000-0002-7435-0869
https://orcid.org/0000-0002-7435-0869
https://orcid.org/0000-0002-7435-0869
https://orcid.org/0000-0002-7435-0869
https://orcid.org/0000-0002-7435-0869
https://orcid.org/0000-0002-7435-0869
https://orcid.org/0000-0002-7435-0869
https://orcid.org/0000-0002-7435-0869
https://orcid.org/0000-0001-8104-3536
https://orcid.org/0000-0001-8104-3536
https://orcid.org/0000-0001-8104-3536
https://orcid.org/0000-0001-8104-3536
https://orcid.org/0000-0001-8104-3536
https://orcid.org/0000-0001-8104-3536
https://orcid.org/0000-0001-8104-3536
https://orcid.org/0000-0001-8104-3536
https://orcid.org/0000-0002-6504-0973
https://orcid.org/0000-0002-6504-0973
https://orcid.org/0000-0002-6504-0973
https://orcid.org/0000-0002-6504-0973
https://orcid.org/0000-0002-6504-0973
https://orcid.org/0000-0002-6504-0973
https://orcid.org/0000-0002-6504-0973
https://orcid.org/0000-0002-6504-0973
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0003-0613-2760
https://orcid.org/0000-0003-0613-2760
https://orcid.org/0000-0003-0613-2760
https://orcid.org/0000-0003-0613-2760
https://orcid.org/0000-0003-0613-2760
https://orcid.org/0000-0003-0613-2760
https://orcid.org/0000-0003-0613-2760
https://orcid.org/0000-0003-0613-2760
https://orcid.org/0000-0002-2823-3127
https://orcid.org/0000-0002-2823-3127
https://orcid.org/0000-0002-2823-3127
https://orcid.org/0000-0002-2823-3127
https://orcid.org/0000-0002-2823-3127
https://orcid.org/0000-0002-2823-3127
https://orcid.org/0000-0002-2823-3127
https://orcid.org/0000-0002-2823-3127
https://orcid.org/0000-0002-5243-5917
https://orcid.org/0000-0002-5243-5917
https://orcid.org/0000-0002-5243-5917
https://orcid.org/0000-0002-5243-5917
https://orcid.org/0000-0002-5243-5917
https://orcid.org/0000-0002-5243-5917
https://orcid.org/0000-0002-5243-5917
https://orcid.org/0000-0002-5243-5917
https://orcid.org/0000-0003-3600-2406
https://orcid.org/0000-0003-3600-2406
https://orcid.org/0000-0003-3600-2406
https://orcid.org/0000-0003-3600-2406
https://orcid.org/0000-0003-3600-2406
https://orcid.org/0000-0003-3600-2406
https://orcid.org/0000-0003-3600-2406
https://orcid.org/0000-0003-3600-2406
https://orcid.org/0000-0001-6472-8509
https://orcid.org/0000-0001-6472-8509
https://orcid.org/0000-0001-6472-8509
https://orcid.org/0000-0001-6472-8509
https://orcid.org/0000-0001-6472-8509
https://orcid.org/0000-0001-6472-8509
https://orcid.org/0000-0001-6472-8509
https://orcid.org/0000-0001-6472-8509
https://orcid.org/0000-0002-9225-7756
https://orcid.org/0000-0002-9225-7756
https://orcid.org/0000-0002-9225-7756
https://orcid.org/0000-0002-9225-7756
https://orcid.org/0000-0002-9225-7756
https://orcid.org/0000-0002-9225-7756
https://orcid.org/0000-0002-9225-7756
https://orcid.org/0000-0002-9225-7756
https://orcid.org/0000-0002-2003-4238
https://orcid.org/0000-0002-2003-4238
https://orcid.org/0000-0002-2003-4238
https://orcid.org/0000-0002-2003-4238
https://orcid.org/0000-0002-2003-4238
https://orcid.org/0000-0002-2003-4238
https://orcid.org/0000-0002-2003-4238
https://orcid.org/0000-0002-2003-4238
https://orcid.org/0000-0001-8075-4088
https://orcid.org/0000-0001-8075-4088
https://orcid.org/0000-0001-8075-4088
https://orcid.org/0000-0001-8075-4088
https://orcid.org/0000-0001-8075-4088
https://orcid.org/0000-0001-8075-4088
https://orcid.org/0000-0001-8075-4088
https://orcid.org/0000-0001-8075-4088
https://orcid.org/0000-0003-4096-7542
https://orcid.org/0000-0003-4096-7542
https://orcid.org/0000-0003-4096-7542
https://orcid.org/0000-0003-4096-7542
https://orcid.org/0000-0003-4096-7542
https://orcid.org/0000-0003-4096-7542
https://orcid.org/0000-0003-4096-7542
https://orcid.org/0000-0003-4096-7542
https://orcid.org/0000-0003-4075-4539
https://orcid.org/0000-0003-4075-4539
https://orcid.org/0000-0003-4075-4539
https://orcid.org/0000-0003-4075-4539
https://orcid.org/0000-0003-4075-4539
https://orcid.org/0000-0003-4075-4539
https://orcid.org/0000-0003-4075-4539
https://orcid.org/0000-0003-4075-4539
https://orcid.org/0000-0001-5078-9044
https://orcid.org/0000-0001-5078-9044
https://orcid.org/0000-0001-5078-9044
https://orcid.org/0000-0001-5078-9044
https://orcid.org/0000-0001-5078-9044
https://orcid.org/0000-0001-5078-9044
https://orcid.org/0000-0001-5078-9044
https://orcid.org/0000-0001-5078-9044
https://orcid.org/0000-0003-4366-8265
https://orcid.org/0000-0003-4366-8265
https://orcid.org/0000-0003-4366-8265
https://orcid.org/0000-0003-4366-8265
https://orcid.org/0000-0003-4366-8265
https://orcid.org/0000-0003-4366-8265
https://orcid.org/0000-0003-4366-8265
https://orcid.org/0000-0003-4366-8265
https://orcid.org/0000-0002-1057-2307
https://orcid.org/0000-0002-1057-2307
https://orcid.org/0000-0002-1057-2307
https://orcid.org/0000-0002-1057-2307
https://orcid.org/0000-0002-1057-2307
https://orcid.org/0000-0002-1057-2307
https://orcid.org/0000-0002-1057-2307
https://orcid.org/0000-0002-1057-2307
https://orcid.org/0000-0003-3258-5763
https://orcid.org/0000-0003-3258-5763
https://orcid.org/0000-0003-3258-5763
https://orcid.org/0000-0003-3258-5763
https://orcid.org/0000-0003-3258-5763
https://orcid.org/0000-0003-3258-5763
https://orcid.org/0000-0003-3258-5763
https://orcid.org/0000-0003-3258-5763
https://orcid.org/0000-0001-9143-8427
https://orcid.org/0000-0001-9143-8427
https://orcid.org/0000-0001-9143-8427
https://orcid.org/0000-0001-9143-8427
https://orcid.org/0000-0001-9143-8427
https://orcid.org/0000-0001-9143-8427
https://orcid.org/0000-0001-9143-8427
https://orcid.org/0000-0001-9143-8427
https://orcid.org/0000-0001-7758-7493
https://orcid.org/0000-0001-7758-7493
https://orcid.org/0000-0001-7758-7493
https://orcid.org/0000-0001-7758-7493
https://orcid.org/0000-0001-7758-7493
https://orcid.org/0000-0001-7758-7493
https://orcid.org/0000-0001-7758-7493
https://orcid.org/0000-0001-7758-7493
https://orcid.org/0000-0003-0898-6030
https://orcid.org/0000-0003-0898-6030
https://orcid.org/0000-0003-0898-6030
https://orcid.org/0000-0003-0898-6030
https://orcid.org/0000-0003-0898-6030
https://orcid.org/0000-0003-0898-6030
https://orcid.org/0000-0003-0898-6030
https://orcid.org/0000-0003-0898-6030
https://orcid.org/0000-0001-9200-8867
https://orcid.org/0000-0001-9200-8867
https://orcid.org/0000-0001-9200-8867
https://orcid.org/0000-0001-9200-8867
https://orcid.org/0000-0001-9200-8867
https://orcid.org/0000-0001-9200-8867
https://orcid.org/0000-0001-9200-8867
https://orcid.org/0000-0001-9200-8867
https://orcid.org/0000-0001-5620-6751
https://orcid.org/0000-0001-5620-6751
https://orcid.org/0000-0001-5620-6751
https://orcid.org/0000-0001-5620-6751
https://orcid.org/0000-0001-5620-6751
https://orcid.org/0000-0001-5620-6751
https://orcid.org/0000-0001-5620-6751
https://orcid.org/0000-0001-5620-6751
https://orcid.org/0000-0001-7663-0808
https://orcid.org/0000-0001-7663-0808
https://orcid.org/0000-0001-7663-0808
https://orcid.org/0000-0001-7663-0808
https://orcid.org/0000-0001-7663-0808
https://orcid.org/0000-0001-7663-0808
https://orcid.org/0000-0001-7663-0808
https://orcid.org/0000-0001-7663-0808
https://orcid.org/0009-0004-5008-5660
https://orcid.org/0009-0004-5008-5660
https://orcid.org/0009-0004-5008-5660
https://orcid.org/0009-0004-5008-5660
https://orcid.org/0009-0004-5008-5660
https://orcid.org/0009-0004-5008-5660
https://orcid.org/0009-0004-5008-5660
https://orcid.org/0009-0004-5008-5660
https://orcid.org/0000-0001-8798-0627
https://orcid.org/0000-0001-8798-0627
https://orcid.org/0000-0001-8798-0627
https://orcid.org/0000-0001-8798-0627
https://orcid.org/0000-0001-8798-0627
https://orcid.org/0000-0001-8798-0627
https://orcid.org/0000-0001-8798-0627
https://orcid.org/0000-0001-8798-0627
https://orcid.org/0000-0002-5179-1725
https://orcid.org/0000-0002-5179-1725
https://orcid.org/0000-0002-5179-1725
https://orcid.org/0000-0002-5179-1725
https://orcid.org/0000-0002-5179-1725
https://orcid.org/0000-0002-5179-1725
https://orcid.org/0000-0002-5179-1725
https://orcid.org/0000-0002-5179-1725
https://orcid.org/0000-0002-1019-6911
https://orcid.org/0000-0002-1019-6911
https://orcid.org/0000-0002-1019-6911
https://orcid.org/0000-0002-1019-6911
https://orcid.org/0000-0002-1019-6911
https://orcid.org/0000-0002-1019-6911
https://orcid.org/0000-0002-1019-6911
https://orcid.org/0000-0002-1019-6911
https://orcid.org/0000-0002-3815-4078
https://orcid.org/0000-0002-3815-4078
https://orcid.org/0000-0002-3815-4078
https://orcid.org/0000-0002-3815-4078
https://orcid.org/0000-0002-3815-4078
https://orcid.org/0000-0002-3815-4078
https://orcid.org/0000-0002-3815-4078
https://orcid.org/0000-0002-3815-4078
https://orcid.org/0000-0002-8680-5170
https://orcid.org/0000-0002-8680-5170
https://orcid.org/0000-0002-8680-5170
https://orcid.org/0000-0002-8680-5170
https://orcid.org/0000-0002-8680-5170
https://orcid.org/0000-0002-8680-5170
https://orcid.org/0000-0002-8680-5170
https://orcid.org/0000-0002-8680-5170
https://orcid.org/0000-0003-4977-0789
https://orcid.org/0000-0003-4977-0789
https://orcid.org/0000-0003-4977-0789
https://orcid.org/0000-0003-4977-0789
https://orcid.org/0000-0003-4977-0789
https://orcid.org/0000-0003-4977-0789
https://orcid.org/0000-0003-4977-0789
https://orcid.org/0000-0003-4977-0789
https://orcid.org/0000-0001-5895-0664
https://orcid.org/0000-0001-5895-0664
https://orcid.org/0000-0001-5895-0664
https://orcid.org/0000-0001-5895-0664
https://orcid.org/0000-0001-5895-0664
https://orcid.org/0000-0001-5895-0664
https://orcid.org/0000-0001-5895-0664
https://orcid.org/0000-0001-5895-0664
https://orcid.org/0000-0003-3978-2030
https://orcid.org/0000-0003-3978-2030
https://orcid.org/0000-0003-3978-2030
https://orcid.org/0000-0003-3978-2030
https://orcid.org/0000-0003-3978-2030
https://orcid.org/0000-0003-3978-2030
https://orcid.org/0000-0003-3978-2030
https://orcid.org/0000-0003-3978-2030
https://orcid.org/0000-0002-5411-9424
https://orcid.org/0000-0002-5411-9424
https://orcid.org/0000-0002-5411-9424
https://orcid.org/0000-0002-5411-9424
https://orcid.org/0000-0002-5411-9424
https://orcid.org/0000-0002-5411-9424
https://orcid.org/0000-0002-5411-9424
https://orcid.org/0000-0002-5411-9424
https://orcid.org/0000-0001-7860-9754
https://orcid.org/0000-0001-7860-9754
https://orcid.org/0000-0001-7860-9754
https://orcid.org/0000-0001-7860-9754
https://orcid.org/0000-0001-7860-9754
https://orcid.org/0000-0001-7860-9754
https://orcid.org/0000-0001-7860-9754
https://orcid.org/0000-0001-7860-9754
https://orcid.org/0000-0001-6145-8187
https://orcid.org/0000-0001-6145-8187
https://orcid.org/0000-0001-6145-8187
https://orcid.org/0000-0001-6145-8187
https://orcid.org/0000-0001-6145-8187
https://orcid.org/0000-0001-6145-8187
https://orcid.org/0000-0001-6145-8187
https://orcid.org/0000-0001-6145-8187
https://orcid.org/0000-0003-1354-7809
https://orcid.org/0000-0003-1354-7809
https://orcid.org/0000-0003-1354-7809
https://orcid.org/0000-0003-1354-7809
https://orcid.org/0000-0003-1354-7809
https://orcid.org/0000-0003-1354-7809
https://orcid.org/0000-0003-1354-7809
https://orcid.org/0000-0003-1354-7809
https://orcid.org/0000-0003-1014-8394
https://orcid.org/0000-0003-1014-8394
https://orcid.org/0000-0003-1014-8394
https://orcid.org/0000-0003-1014-8394
https://orcid.org/0000-0003-1014-8394
https://orcid.org/0000-0003-1014-8394
https://orcid.org/0000-0003-1014-8394
https://orcid.org/0000-0003-1014-8394
https://orcid.org/0000-0003-1556-8304
https://orcid.org/0000-0003-1556-8304
https://orcid.org/0000-0003-1556-8304
https://orcid.org/0000-0003-1556-8304
https://orcid.org/0000-0003-1556-8304
https://orcid.org/0000-0003-1556-8304
https://orcid.org/0000-0003-1556-8304
https://orcid.org/0000-0003-1556-8304
https://orcid.org/0000-0002-4004-947X
https://orcid.org/0000-0002-4004-947X
https://orcid.org/0000-0002-4004-947X
https://orcid.org/0000-0002-4004-947X
https://orcid.org/0000-0002-4004-947X
https://orcid.org/0000-0002-4004-947X
https://orcid.org/0000-0002-4004-947X
https://orcid.org/0000-0002-4004-947X
https://orcid.org/0000-0002-5825-472X
https://orcid.org/0000-0002-5825-472X
https://orcid.org/0000-0002-5825-472X
https://orcid.org/0000-0002-5825-472X
https://orcid.org/0000-0002-5825-472X
https://orcid.org/0000-0002-5825-472X
https://orcid.org/0000-0002-5825-472X
https://orcid.org/0000-0002-5825-472X
https://orcid.org/0000-0002-4818-0296
https://orcid.org/0000-0002-4818-0296
https://orcid.org/0000-0002-4818-0296
https://orcid.org/0000-0002-4818-0296
https://orcid.org/0000-0002-4818-0296
https://orcid.org/0000-0002-4818-0296
https://orcid.org/0000-0002-4818-0296
https://orcid.org/0000-0002-4818-0296
https://orcid.org/0000-0002-7555-8856
https://orcid.org/0000-0002-7555-8856
https://orcid.org/0000-0002-7555-8856
https://orcid.org/0000-0002-7555-8856
https://orcid.org/0000-0002-7555-8856
https://orcid.org/0000-0002-7555-8856
https://orcid.org/0000-0002-7555-8856
https://orcid.org/0000-0002-7555-8856
https://orcid.org/0009-0003-0411-6043
https://orcid.org/0009-0003-0411-6043
https://orcid.org/0009-0003-0411-6043
https://orcid.org/0009-0003-0411-6043
https://orcid.org/0009-0003-0411-6043
https://orcid.org/0009-0003-0411-6043
https://orcid.org/0009-0003-0411-6043
https://orcid.org/0009-0003-0411-6043
https://orcid.org/0000-0003-2374-307X
https://orcid.org/0000-0003-2374-307X
https://orcid.org/0000-0003-2374-307X
https://orcid.org/0000-0003-2374-307X
https://orcid.org/0000-0003-2374-307X
https://orcid.org/0000-0003-2374-307X
https://orcid.org/0000-0003-2374-307X
https://orcid.org/0000-0003-2374-307X
https://orcid.org/0000-0002-2693-6769
https://orcid.org/0000-0002-2693-6769
https://orcid.org/0000-0002-2693-6769
https://orcid.org/0000-0002-2693-6769
https://orcid.org/0000-0002-2693-6769
https://orcid.org/0000-0002-2693-6769
https://orcid.org/0000-0002-2693-6769
https://orcid.org/0000-0002-2693-6769
https://orcid.org/0000-0003-4049-8336
https://orcid.org/0000-0003-4049-8336
https://orcid.org/0000-0003-4049-8336
https://orcid.org/0000-0003-4049-8336
https://orcid.org/0000-0003-4049-8336
https://orcid.org/0000-0003-4049-8336
https://orcid.org/0000-0003-4049-8336
https://orcid.org/0000-0003-4049-8336
https://orcid.org/0000-0003-2339-4471
https://orcid.org/0000-0003-2339-4471
https://orcid.org/0000-0003-2339-4471
https://orcid.org/0000-0003-2339-4471
https://orcid.org/0000-0003-2339-4471
https://orcid.org/0000-0003-2339-4471
https://orcid.org/0000-0003-2339-4471
https://orcid.org/0000-0003-2339-4471
https://orcid.org/0000-0002-0357-2608
https://orcid.org/0000-0002-0357-2608
https://orcid.org/0000-0002-0357-2608
https://orcid.org/0000-0002-0357-2608
https://orcid.org/0000-0002-0357-2608
https://orcid.org/0000-0002-0357-2608
https://orcid.org/0000-0002-0357-2608
https://orcid.org/0000-0002-0357-2608
https://orcid.org/0000-0003-1693-3828
https://orcid.org/0000-0003-1693-3828
https://orcid.org/0000-0003-1693-3828
https://orcid.org/0000-0003-1693-3828
https://orcid.org/0000-0003-1693-3828
https://orcid.org/0000-0003-1693-3828
https://orcid.org/0000-0003-1693-3828
https://orcid.org/0000-0003-1693-3828
https://orcid.org/0000-0001-6759-5676
https://orcid.org/0000-0001-6759-5676
https://orcid.org/0000-0001-6759-5676
https://orcid.org/0000-0001-6759-5676
https://orcid.org/0000-0001-6759-5676
https://orcid.org/0000-0001-6759-5676
https://orcid.org/0000-0001-6759-5676
https://orcid.org/0000-0001-6759-5676
https://orcid.org/0000-0003-1544-8943
https://orcid.org/0000-0003-1544-8943
https://orcid.org/0000-0003-1544-8943
https://orcid.org/0000-0003-1544-8943
https://orcid.org/0000-0003-1544-8943
https://orcid.org/0000-0003-1544-8943
https://orcid.org/0000-0003-1544-8943
https://orcid.org/0000-0003-1544-8943
https://orcid.org/0000-0002-5447-3810
https://orcid.org/0000-0002-5447-3810
https://orcid.org/0000-0002-5447-3810
https://orcid.org/0000-0002-5447-3810
https://orcid.org/0000-0002-5447-3810
https://orcid.org/0000-0002-5447-3810
https://orcid.org/0000-0002-5447-3810
https://orcid.org/0000-0002-5447-3810
https://orcid.org/0000-0002-2787-1012
https://orcid.org/0000-0002-2787-1012
https://orcid.org/0000-0002-2787-1012
https://orcid.org/0000-0002-2787-1012
https://orcid.org/0000-0002-2787-1012
https://orcid.org/0000-0002-2787-1012
https://orcid.org/0000-0002-2787-1012
https://orcid.org/0000-0002-2787-1012
https://orcid.org/0000-0002-0314-956X
https://orcid.org/0000-0002-0314-956X
https://orcid.org/0000-0002-0314-956X
https://orcid.org/0000-0002-0314-956X
https://orcid.org/0000-0002-0314-956X
https://orcid.org/0000-0002-0314-956X
https://orcid.org/0000-0002-0314-956X
https://orcid.org/0000-0002-0314-956X
https://orcid.org/0000-0002-2077-4914
https://orcid.org/0000-0002-2077-4914
https://orcid.org/0000-0002-2077-4914
https://orcid.org/0000-0002-2077-4914
https://orcid.org/0000-0002-2077-4914
https://orcid.org/0000-0002-2077-4914
https://orcid.org/0000-0002-2077-4914
https://orcid.org/0000-0002-2077-4914
https://orcid.org/0000-0001-9546-5959
https://orcid.org/0000-0001-9546-5959
https://orcid.org/0000-0001-9546-5959
https://orcid.org/0000-0001-9546-5959
https://orcid.org/0000-0001-9546-5959
https://orcid.org/0000-0001-9546-5959
https://orcid.org/0000-0001-9546-5959
https://orcid.org/0000-0001-9546-5959
https://orcid.org/0000-0002-1636-0233
https://orcid.org/0000-0002-1636-0233
https://orcid.org/0000-0002-1636-0233
https://orcid.org/0000-0002-1636-0233
https://orcid.org/0000-0002-1636-0233
https://orcid.org/0000-0002-1636-0233
https://orcid.org/0000-0002-1636-0233
https://orcid.org/0000-0002-1636-0233
https://orcid.org/0000-0001-8750-8330
https://orcid.org/0000-0001-8750-8330
https://orcid.org/0000-0001-8750-8330
https://orcid.org/0000-0001-8750-8330
https://orcid.org/0000-0001-8750-8330
https://orcid.org/0000-0001-8750-8330
https://orcid.org/0000-0001-8750-8330
https://orcid.org/0000-0001-8750-8330
https://orcid.org/0000-0002-3738-2431
https://orcid.org/0000-0002-3738-2431
https://orcid.org/0000-0002-3738-2431
https://orcid.org/0000-0002-3738-2431
https://orcid.org/0000-0002-3738-2431
https://orcid.org/0000-0002-3738-2431
https://orcid.org/0000-0002-3738-2431
https://orcid.org/0000-0002-3738-2431
https://orcid.org/0000-0002-6134-7628
https://orcid.org/0000-0002-6134-7628
https://orcid.org/0000-0002-6134-7628
https://orcid.org/0000-0002-6134-7628
https://orcid.org/0000-0002-6134-7628
https://orcid.org/0000-0002-6134-7628
https://orcid.org/0000-0002-6134-7628
https://orcid.org/0000-0002-6134-7628
https://orcid.org/0000-0002-1769-6097
https://orcid.org/0000-0002-1769-6097
https://orcid.org/0000-0002-1769-6097
https://orcid.org/0000-0002-1769-6097
https://orcid.org/0000-0002-1769-6097
https://orcid.org/0000-0002-1769-6097
https://orcid.org/0000-0002-1769-6097
https://orcid.org/0000-0002-1769-6097
https://orcid.org/0000-0002-8215-4542
https://orcid.org/0000-0002-8215-4542
https://orcid.org/0000-0002-8215-4542
https://orcid.org/0000-0002-8215-4542
https://orcid.org/0000-0002-8215-4542
https://orcid.org/0000-0002-8215-4542
https://orcid.org/0000-0002-8215-4542
https://orcid.org/0000-0002-8215-4542
https://orcid.org/0000-0002-2475-1728
https://orcid.org/0000-0002-2475-1728
https://orcid.org/0000-0002-2475-1728
https://orcid.org/0000-0002-2475-1728
https://orcid.org/0000-0002-2475-1728
https://orcid.org/0000-0002-2475-1728
https://orcid.org/0000-0002-2475-1728
https://orcid.org/0000-0002-2475-1728
https://orcid.org/0000-0003-4631-1771
https://orcid.org/0000-0003-4631-1771
https://orcid.org/0000-0003-4631-1771
https://orcid.org/0000-0003-4631-1771
https://orcid.org/0000-0003-4631-1771
https://orcid.org/0000-0003-4631-1771
https://orcid.org/0000-0003-4631-1771
https://orcid.org/0000-0003-4631-1771
https://orcid.org/0000-0002-1224-4681
https://orcid.org/0000-0002-1224-4681
https://orcid.org/0000-0002-1224-4681
https://orcid.org/0000-0002-1224-4681
https://orcid.org/0000-0002-1224-4681
https://orcid.org/0000-0002-1224-4681
https://orcid.org/0000-0002-1224-4681
https://orcid.org/0000-0002-1224-4681
https://orcid.org/0000-0002-5895-4523
https://orcid.org/0000-0002-5895-4523
https://orcid.org/0000-0002-5895-4523
https://orcid.org/0000-0002-5895-4523
https://orcid.org/0000-0002-5895-4523
https://orcid.org/0000-0002-5895-4523
https://orcid.org/0000-0002-5895-4523
https://orcid.org/0000-0002-5895-4523
https://orcid.org/0000-0001-7648-1689
https://orcid.org/0000-0001-7648-1689
https://orcid.org/0000-0001-7648-1689
https://orcid.org/0000-0001-7648-1689
https://orcid.org/0000-0001-7648-1689
https://orcid.org/0000-0001-7648-1689
https://orcid.org/0000-0001-7648-1689
https://orcid.org/0000-0001-7648-1689
https://orcid.org/0000-0001-9617-8724
https://orcid.org/0000-0001-9617-8724
https://orcid.org/0000-0001-9617-8724
https://orcid.org/0000-0001-9617-8724
https://orcid.org/0000-0001-9617-8724
https://orcid.org/0000-0001-9617-8724
https://orcid.org/0000-0001-9617-8724
https://orcid.org/0000-0001-9617-8724
https://orcid.org/0000-0001-8242-3944
https://orcid.org/0000-0001-8242-3944
https://orcid.org/0000-0001-8242-3944
https://orcid.org/0000-0001-8242-3944
https://orcid.org/0000-0001-8242-3944
https://orcid.org/0000-0001-8242-3944
https://orcid.org/0000-0001-8242-3944
https://orcid.org/0000-0001-8242-3944
https://orcid.org/0000-0002-2643-163X
https://orcid.org/0000-0002-2643-163X
https://orcid.org/0000-0002-2643-163X
https://orcid.org/0000-0002-2643-163X
https://orcid.org/0000-0002-2643-163X
https://orcid.org/0000-0002-2643-163X
https://orcid.org/0000-0002-2643-163X
https://orcid.org/0000-0002-2643-163X
https://orcid.org/0000-0002-4149-4532
https://orcid.org/0000-0002-4149-4532
https://orcid.org/0000-0002-4149-4532
https://orcid.org/0000-0002-4149-4532
https://orcid.org/0000-0002-4149-4532
https://orcid.org/0000-0002-4149-4532
https://orcid.org/0000-0002-4149-4532
https://orcid.org/0000-0002-4149-4532
https://orcid.org/0000-0001-7943-0262
https://orcid.org/0000-0001-7943-0262
https://orcid.org/0000-0001-7943-0262
https://orcid.org/0000-0001-7943-0262
https://orcid.org/0000-0001-7943-0262
https://orcid.org/0000-0001-7943-0262
https://orcid.org/0000-0001-7943-0262
https://orcid.org/0000-0001-7943-0262
https://orcid.org/0000-0003-2112-0653
https://orcid.org/0000-0003-2112-0653
https://orcid.org/0000-0003-2112-0653
https://orcid.org/0000-0003-2112-0653
https://orcid.org/0000-0003-2112-0653
https://orcid.org/0000-0003-2112-0653
https://orcid.org/0000-0003-2112-0653
https://orcid.org/0000-0003-2112-0653
https://orcid.org/0000-0001-8196-9267
https://orcid.org/0000-0001-8196-9267
https://orcid.org/0000-0001-8196-9267
https://orcid.org/0000-0001-8196-9267
https://orcid.org/0000-0001-8196-9267
https://orcid.org/0000-0001-8196-9267
https://orcid.org/0000-0001-8196-9267
https://orcid.org/0000-0001-8196-9267
https://orcid.org/0000-0001-6143-5532
https://orcid.org/0000-0001-6143-5532
https://orcid.org/0000-0001-6143-5532
https://orcid.org/0000-0001-6143-5532
https://orcid.org/0000-0001-6143-5532
https://orcid.org/0000-0001-6143-5532
https://orcid.org/0000-0001-6143-5532
https://orcid.org/0000-0001-6143-5532


D. Estevez https://orcid.org/0000-0002-3021-5964
M. Evans https://orcid.org/0000-0001-8459-4499
J. M. Ezquiaga https://orcid.org/0000-0002-7213-3211
F. Fabrizi https://orcid.org/0000-0002-3809-065X
V. Fafone https://orcid.org/0000-0003-1314-1622
S. Fairhurst https://orcid.org/0000-0001-8480-1961
A. M. Farah https://orcid.org/0000-0002-6121-0285
B. Farr https://orcid.org/0000-0002-2916-9200
W. M. Farr https://orcid.org/0000-0003-1540-8562
G. Favaro https://orcid.org/0000-0002-0351-6833
M. Favata https://orcid.org/0000-0001-8270-9512
M. Fays https://orcid.org/0000-0002-4390-9746
R. . Felicetti https://orcid.org/0009-0005-6263-5604
E. Fenyvesi https://orcid.org/0000-0003-2777-3719
D. L. Ferguson https://orcid.org/0000-0002-4406-591X
S. Ferraiuolo https://orcid.org/0009-0005-5582-2989
I. Ferrante https://orcid.org/0000-0002-0083-7228
F. Fidecaro https://orcid.org/0000-0002-6189-3311
P. Figura https://orcid.org/0000-0002-8925-0393
A. Fiori https://orcid.org/0000-0003-3174-0688
I. Fiori https://orcid.org/0000-0002-0210-516X
M. Fishbach https://orcid.org/0000-0002-1980-5293
V. Fiumara https://orcid.org/0000-0003-3644-217X
S. M. Fleischer https://orcid.org/0000-0001-7884-9993
J. A. Font https://orcid.org/0000-0001-6650-2634
B. Fornal https://orcid.org/0000-0003-3271-2080
F. Frasconi https://orcid.org/0000-0003-4204-6587
A. Frattale Mascioli https://orcid.org/0000-0002-0155-3833
Z. Frei https://orcid.org/0000-0002-0181-8491
A. Freise https://orcid.org/0000-0001-6586-9901
O. Freitas https://orcid.org/0000-0002-2898-1256
R. Frey https://orcid.org/0000-0003-0341-2636
G. G. Fronzé https://orcid.org/0000-0003-0966-4279
M. Fuentes-Garcia https://orcid.org/0000-0003-3390-8712
B. Gadre https://orcid.org/0000-0002-1534-9761
J. R. Gair https://orcid.org/0000-0002-1671-3668
S. Galaudage https://orcid.org/0000-0002-1819-0215
R. Gamba https://orcid.org/0000-0001-7239-0659
A. Gamboa https://orcid.org/0000-0001-8391-5596
D. Ganapathy https://orcid.org/0000-0003-3028-4174
A. Ganguly https://orcid.org/0000-0001-7394-0755
B. Garaventa https://orcid.org/0000-0003-2490-404X
J. García-Bellido https://orcid.org/0000-0002-9370-8360
C. García-Quirós https://orcid.org/0000-0002-8059-2477
J. W. Gardner https://orcid.org/0000-0002-8592-1452
J. Gargiulo https://orcid.org/0000-0002-3507-6924
A. Garron https://orcid.org/0000-0002-1601-797X
F. Garufi https://orcid.org/0000-0003-1391-6168
C. Gasbarra https://orcid.org/0000-0001-8335-9614
V. Gayathri https://orcid.org/0000-0002-7167-9888
G. Gemme https://orcid.org/0000-0002-1127-7406
A. Gennai https://orcid.org/0000-0003-0149-2089
V. Gennari https://orcid.org/0000-0002-0190-9262
R. George https://orcid.org/0000-0002-7797-7683
O. Gerberding https://orcid.org/0000-0001-7740-2698
L. Gergely https://orcid.org/0000-0003-3146-6201
S. Ghonge https://orcid.org/0000-0002-5476-938X
Archisman Ghosh https://orcid.org/0000-0003-0423-3533
Shaon Ghosh https://orcid.org/0000-0001-9901-6253
Suprovo Ghosh https://orcid.org/0000-0002-1656-9870
Tathagata Ghosh https://orcid.org/0000-0001-9848-9905
J. A. Giaime https://orcid.org/0000-0002-3531-817X

C. Gier https://orcid.org/0000-0003-0897-7943
P. Giri https://orcid.org/0000-0002-4628-2432
S. Gkaitatzis https://orcid.org/0000-0001-9420-7499
N. L. Goebbels https://orcid.org/0000-0002-3923-5806
E. Goetz https://orcid.org/0000-0003-2666-721X
S. Gomez Lopez https://orcid.org/0000-0002-9557-4706
B. Goncharov https://orcid.org/0000-0003-3189-5807
G. González https://orcid.org/0000-0003-0199-3158
A. W. Goodwin-Jones https://orcid.org/0000-0002-
0395-0680
A. S. Göttel https://orcid.org/0000-0002-6215-4641
R. Gouaty https://orcid.org/0000-0001-5372-7084
S. Goyal https://orcid.org/0000-0002-4225-010X
B. Grace https://orcid.org/0009-0009-9349-9317
A. Grado https://orcid.org/0000-0002-0501-8256
V. Graham https://orcid.org/0000-0003-3633-0135
A. E. Granados https://orcid.org/0000-0003-2099-9096
M. Granata https://orcid.org/0000-0003-3275-1186
V. Granata https://orcid.org/0000-0003-2246-6963
R. Gray https://orcid.org/0000-0002-5556-9873
A. C. Green https://orcid.org/0000-0002-6287-8746
S. R. Green https://orcid.org/0000-0002-6987-6313
W. L. Griffiths https://orcid.org/0000-0001-8366-0108
H. L. Griggs https://orcid.org/0000-0001-5018-7908
A. Grimaldi https://orcid.org/0000-0002-6956-4301
H. Grote https://orcid.org/0000-0002-0797-3943
D. Guerra https://orcid.org/0000-0003-0029-5390
D. Guetta https://orcid.org/0000-0002-7349-1109
G. M. Guidi https://orcid.org/0000-0002-3061-9870
F. Gulminelli https://orcid.org/0000-0003-4354-2849
H. Guo https://orcid.org/0000-0002-3777-3117
W. Guo https://orcid.org/0000-0002-4320-4420
Y. Guo https://orcid.org/0000-0002-6959-9870
Anchal Gupta https://orcid.org/0000-0002-1762-9644
Anuradha Gupta https://orcid.org/0000-0002-5441-9013
Ish Gupta https://orcid.org/0000-0001-6932-8715
T. Gupta https://orcid.org/0000-0003-2692-5442
F. Guzman https://orcid.org/0000-0001-9136-929X
M. Haberland https://orcid.org/0000-0001-9816-5660
E. D. Hall https://orcid.org/0000-0001-9018-666X
G. Hammond https://orcid.org/0000-0002-1414-3622
W.-B. Han https://orcid.org/0000-0002-2039-0726
M. Haney https://orcid.org/0000-0001-7554-3665
O. A. Hannuksela https://orcid.org/0000-0002-3887-7137
A. G. Hanselman https://orcid.org/0000-0002-8304-0109
T. Harmark https://orcid.org/0000-0002-2795-7035
J. Harms https://orcid.org/0000-0002-7332-9806
G. M. Harry https://orcid.org/0000-0002-8905-7622
I. W. Harry https://orcid.org/0000-0002-5304-9372
C.-J. Haster https://orcid.org/0000-0001-8040-9807
K. Haughian https://orcid.org/0000-0002-1223-7342
A. Heffernan https://orcid.org/0000-0003-3355-9671
A. Heidmann https://orcid.org/0000-0002-0784-5175
J. Heinze https://orcid.org/0000-0001-8692-2724
H. Heitmann https://orcid.org/0000-0003-0625-5461
F. Hellman https://orcid.org/0000-0002-9135-6330
A. F. Helmling-Cornell https://orcid.org/0000-0002-
7709-8638
G. Hemming https://orcid.org/0000-0001-5268-4465
O. Henderson-Sapir https://orcid.org/0000-0002-1613-9985
M. Hendry https://orcid.org/0000-0001-8322-5405
E. Hennes https://orcid.org/0000-0002-2246-5496

21

The Astrophysical Journal, 977:255 (27pp), 2024 December 20 Abac et al.

https://orcid.org/0000-0002-3021-5964
https://orcid.org/0000-0002-3021-5964
https://orcid.org/0000-0002-3021-5964
https://orcid.org/0000-0002-3021-5964
https://orcid.org/0000-0002-3021-5964
https://orcid.org/0000-0002-3021-5964
https://orcid.org/0000-0002-3021-5964
https://orcid.org/0000-0002-3021-5964
https://orcid.org/0000-0001-8459-4499
https://orcid.org/0000-0001-8459-4499
https://orcid.org/0000-0001-8459-4499
https://orcid.org/0000-0001-8459-4499
https://orcid.org/0000-0001-8459-4499
https://orcid.org/0000-0001-8459-4499
https://orcid.org/0000-0001-8459-4499
https://orcid.org/0000-0001-8459-4499
https://orcid.org/0000-0002-7213-3211
https://orcid.org/0000-0002-7213-3211
https://orcid.org/0000-0002-7213-3211
https://orcid.org/0000-0002-7213-3211
https://orcid.org/0000-0002-7213-3211
https://orcid.org/0000-0002-7213-3211
https://orcid.org/0000-0002-7213-3211
https://orcid.org/0000-0002-7213-3211
https://orcid.org/0000-0002-3809-065X
https://orcid.org/0000-0002-3809-065X
https://orcid.org/0000-0002-3809-065X
https://orcid.org/0000-0002-3809-065X
https://orcid.org/0000-0002-3809-065X
https://orcid.org/0000-0002-3809-065X
https://orcid.org/0000-0002-3809-065X
https://orcid.org/0000-0002-3809-065X
https://orcid.org/0000-0003-1314-1622
https://orcid.org/0000-0003-1314-1622
https://orcid.org/0000-0003-1314-1622
https://orcid.org/0000-0003-1314-1622
https://orcid.org/0000-0003-1314-1622
https://orcid.org/0000-0003-1314-1622
https://orcid.org/0000-0003-1314-1622
https://orcid.org/0000-0003-1314-1622
https://orcid.org/0000-0001-8480-1961
https://orcid.org/0000-0001-8480-1961
https://orcid.org/0000-0001-8480-1961
https://orcid.org/0000-0001-8480-1961
https://orcid.org/0000-0001-8480-1961
https://orcid.org/0000-0001-8480-1961
https://orcid.org/0000-0001-8480-1961
https://orcid.org/0000-0001-8480-1961
https://orcid.org/0000-0002-6121-0285
https://orcid.org/0000-0002-6121-0285
https://orcid.org/0000-0002-6121-0285
https://orcid.org/0000-0002-6121-0285
https://orcid.org/0000-0002-6121-0285
https://orcid.org/0000-0002-6121-0285
https://orcid.org/0000-0002-6121-0285
https://orcid.org/0000-0002-6121-0285
https://orcid.org/0000-0002-2916-9200
https://orcid.org/0000-0002-2916-9200
https://orcid.org/0000-0002-2916-9200
https://orcid.org/0000-0002-2916-9200
https://orcid.org/0000-0002-2916-9200
https://orcid.org/0000-0002-2916-9200
https://orcid.org/0000-0002-2916-9200
https://orcid.org/0000-0002-2916-9200
https://orcid.org/0000-0003-1540-8562
https://orcid.org/0000-0003-1540-8562
https://orcid.org/0000-0003-1540-8562
https://orcid.org/0000-0003-1540-8562
https://orcid.org/0000-0003-1540-8562
https://orcid.org/0000-0003-1540-8562
https://orcid.org/0000-0003-1540-8562
https://orcid.org/0000-0003-1540-8562
https://orcid.org/0000-0002-0351-6833
https://orcid.org/0000-0002-0351-6833
https://orcid.org/0000-0002-0351-6833
https://orcid.org/0000-0002-0351-6833
https://orcid.org/0000-0002-0351-6833
https://orcid.org/0000-0002-0351-6833
https://orcid.org/0000-0002-0351-6833
https://orcid.org/0000-0002-0351-6833
https://orcid.org/0000-0001-8270-9512
https://orcid.org/0000-0001-8270-9512
https://orcid.org/0000-0001-8270-9512
https://orcid.org/0000-0001-8270-9512
https://orcid.org/0000-0001-8270-9512
https://orcid.org/0000-0001-8270-9512
https://orcid.org/0000-0001-8270-9512
https://orcid.org/0000-0001-8270-9512
https://orcid.org/0000-0002-4390-9746
https://orcid.org/0000-0002-4390-9746
https://orcid.org/0000-0002-4390-9746
https://orcid.org/0000-0002-4390-9746
https://orcid.org/0000-0002-4390-9746
https://orcid.org/0000-0002-4390-9746
https://orcid.org/0000-0002-4390-9746
https://orcid.org/0000-0002-4390-9746
https://orcid.org/0009-0005-6263-5604
https://orcid.org/0009-0005-6263-5604
https://orcid.org/0009-0005-6263-5604
https://orcid.org/0009-0005-6263-5604
https://orcid.org/0009-0005-6263-5604
https://orcid.org/0009-0005-6263-5604
https://orcid.org/0009-0005-6263-5604
https://orcid.org/0009-0005-6263-5604
https://orcid.org/0000-0003-2777-3719
https://orcid.org/0000-0003-2777-3719
https://orcid.org/0000-0003-2777-3719
https://orcid.org/0000-0003-2777-3719
https://orcid.org/0000-0003-2777-3719
https://orcid.org/0000-0003-2777-3719
https://orcid.org/0000-0003-2777-3719
https://orcid.org/0000-0003-2777-3719
https://orcid.org/0000-0002-4406-591X
https://orcid.org/0000-0002-4406-591X
https://orcid.org/0000-0002-4406-591X
https://orcid.org/0000-0002-4406-591X
https://orcid.org/0000-0002-4406-591X
https://orcid.org/0000-0002-4406-591X
https://orcid.org/0000-0002-4406-591X
https://orcid.org/0000-0002-4406-591X
https://orcid.org/0009-0005-5582-2989
https://orcid.org/0009-0005-5582-2989
https://orcid.org/0009-0005-5582-2989
https://orcid.org/0009-0005-5582-2989
https://orcid.org/0009-0005-5582-2989
https://orcid.org/0009-0005-5582-2989
https://orcid.org/0009-0005-5582-2989
https://orcid.org/0009-0005-5582-2989
https://orcid.org/0000-0002-0083-7228
https://orcid.org/0000-0002-0083-7228
https://orcid.org/0000-0002-0083-7228
https://orcid.org/0000-0002-0083-7228
https://orcid.org/0000-0002-0083-7228
https://orcid.org/0000-0002-0083-7228
https://orcid.org/0000-0002-0083-7228
https://orcid.org/0000-0002-0083-7228
https://orcid.org/0000-0002-6189-3311
https://orcid.org/0000-0002-6189-3311
https://orcid.org/0000-0002-6189-3311
https://orcid.org/0000-0002-6189-3311
https://orcid.org/0000-0002-6189-3311
https://orcid.org/0000-0002-6189-3311
https://orcid.org/0000-0002-6189-3311
https://orcid.org/0000-0002-6189-3311
https://orcid.org/0000-0002-8925-0393
https://orcid.org/0000-0002-8925-0393
https://orcid.org/0000-0002-8925-0393
https://orcid.org/0000-0002-8925-0393
https://orcid.org/0000-0002-8925-0393
https://orcid.org/0000-0002-8925-0393
https://orcid.org/0000-0002-8925-0393
https://orcid.org/0000-0002-8925-0393
https://orcid.org/0000-0003-3174-0688
https://orcid.org/0000-0003-3174-0688
https://orcid.org/0000-0003-3174-0688
https://orcid.org/0000-0003-3174-0688
https://orcid.org/0000-0003-3174-0688
https://orcid.org/0000-0003-3174-0688
https://orcid.org/0000-0003-3174-0688
https://orcid.org/0000-0003-3174-0688
https://orcid.org/0000-0002-0210-516X
https://orcid.org/0000-0002-0210-516X
https://orcid.org/0000-0002-0210-516X
https://orcid.org/0000-0002-0210-516X
https://orcid.org/0000-0002-0210-516X
https://orcid.org/0000-0002-0210-516X
https://orcid.org/0000-0002-0210-516X
https://orcid.org/0000-0002-0210-516X
https://orcid.org/0000-0002-1980-5293
https://orcid.org/0000-0002-1980-5293
https://orcid.org/0000-0002-1980-5293
https://orcid.org/0000-0002-1980-5293
https://orcid.org/0000-0002-1980-5293
https://orcid.org/0000-0002-1980-5293
https://orcid.org/0000-0002-1980-5293
https://orcid.org/0000-0002-1980-5293
https://orcid.org/0000-0003-3644-217X
https://orcid.org/0000-0003-3644-217X
https://orcid.org/0000-0003-3644-217X
https://orcid.org/0000-0003-3644-217X
https://orcid.org/0000-0003-3644-217X
https://orcid.org/0000-0003-3644-217X
https://orcid.org/0000-0003-3644-217X
https://orcid.org/0000-0003-3644-217X
https://orcid.org/0000-0001-7884-9993
https://orcid.org/0000-0001-7884-9993
https://orcid.org/0000-0001-7884-9993
https://orcid.org/0000-0001-7884-9993
https://orcid.org/0000-0001-7884-9993
https://orcid.org/0000-0001-7884-9993
https://orcid.org/0000-0001-7884-9993
https://orcid.org/0000-0001-7884-9993
https://orcid.org/0000-0001-6650-2634
https://orcid.org/0000-0001-6650-2634
https://orcid.org/0000-0001-6650-2634
https://orcid.org/0000-0001-6650-2634
https://orcid.org/0000-0001-6650-2634
https://orcid.org/0000-0001-6650-2634
https://orcid.org/0000-0001-6650-2634
https://orcid.org/0000-0001-6650-2634
https://orcid.org/0000-0003-3271-2080
https://orcid.org/0000-0003-3271-2080
https://orcid.org/0000-0003-3271-2080
https://orcid.org/0000-0003-3271-2080
https://orcid.org/0000-0003-3271-2080
https://orcid.org/0000-0003-3271-2080
https://orcid.org/0000-0003-3271-2080
https://orcid.org/0000-0003-3271-2080
https://orcid.org/0000-0003-4204-6587
https://orcid.org/0000-0003-4204-6587
https://orcid.org/0000-0003-4204-6587
https://orcid.org/0000-0003-4204-6587
https://orcid.org/0000-0003-4204-6587
https://orcid.org/0000-0003-4204-6587
https://orcid.org/0000-0003-4204-6587
https://orcid.org/0000-0003-4204-6587
https://orcid.org/0000-0002-0155-3833
https://orcid.org/0000-0002-0155-3833
https://orcid.org/0000-0002-0155-3833
https://orcid.org/0000-0002-0155-3833
https://orcid.org/0000-0002-0155-3833
https://orcid.org/0000-0002-0155-3833
https://orcid.org/0000-0002-0155-3833
https://orcid.org/0000-0002-0155-3833
https://orcid.org/0000-0002-0181-8491
https://orcid.org/0000-0002-0181-8491
https://orcid.org/0000-0002-0181-8491
https://orcid.org/0000-0002-0181-8491
https://orcid.org/0000-0002-0181-8491
https://orcid.org/0000-0002-0181-8491
https://orcid.org/0000-0002-0181-8491
https://orcid.org/0000-0002-0181-8491
https://orcid.org/0000-0001-6586-9901
https://orcid.org/0000-0001-6586-9901
https://orcid.org/0000-0001-6586-9901
https://orcid.org/0000-0001-6586-9901
https://orcid.org/0000-0001-6586-9901
https://orcid.org/0000-0001-6586-9901
https://orcid.org/0000-0001-6586-9901
https://orcid.org/0000-0001-6586-9901
https://orcid.org/0000-0002-2898-1256
https://orcid.org/0000-0002-2898-1256
https://orcid.org/0000-0002-2898-1256
https://orcid.org/0000-0002-2898-1256
https://orcid.org/0000-0002-2898-1256
https://orcid.org/0000-0002-2898-1256
https://orcid.org/0000-0002-2898-1256
https://orcid.org/0000-0002-2898-1256
https://orcid.org/0000-0003-0341-2636
https://orcid.org/0000-0003-0341-2636
https://orcid.org/0000-0003-0341-2636
https://orcid.org/0000-0003-0341-2636
https://orcid.org/0000-0003-0341-2636
https://orcid.org/0000-0003-0341-2636
https://orcid.org/0000-0003-0341-2636
https://orcid.org/0000-0003-0341-2636
https://orcid.org/0000-0003-0966-4279
https://orcid.org/0000-0003-0966-4279
https://orcid.org/0000-0003-0966-4279
https://orcid.org/0000-0003-0966-4279
https://orcid.org/0000-0003-0966-4279
https://orcid.org/0000-0003-0966-4279
https://orcid.org/0000-0003-0966-4279
https://orcid.org/0000-0003-0966-4279
https://orcid.org/0000-0003-3390-8712
https://orcid.org/0000-0003-3390-8712
https://orcid.org/0000-0003-3390-8712
https://orcid.org/0000-0003-3390-8712
https://orcid.org/0000-0003-3390-8712
https://orcid.org/0000-0003-3390-8712
https://orcid.org/0000-0003-3390-8712
https://orcid.org/0000-0003-3390-8712
https://orcid.org/0000-0002-1534-9761
https://orcid.org/0000-0002-1534-9761
https://orcid.org/0000-0002-1534-9761
https://orcid.org/0000-0002-1534-9761
https://orcid.org/0000-0002-1534-9761
https://orcid.org/0000-0002-1534-9761
https://orcid.org/0000-0002-1534-9761
https://orcid.org/0000-0002-1534-9761
https://orcid.org/0000-0002-1671-3668
https://orcid.org/0000-0002-1671-3668
https://orcid.org/0000-0002-1671-3668
https://orcid.org/0000-0002-1671-3668
https://orcid.org/0000-0002-1671-3668
https://orcid.org/0000-0002-1671-3668
https://orcid.org/0000-0002-1671-3668
https://orcid.org/0000-0002-1671-3668
https://orcid.org/0000-0002-1819-0215
https://orcid.org/0000-0002-1819-0215
https://orcid.org/0000-0002-1819-0215
https://orcid.org/0000-0002-1819-0215
https://orcid.org/0000-0002-1819-0215
https://orcid.org/0000-0002-1819-0215
https://orcid.org/0000-0002-1819-0215
https://orcid.org/0000-0002-1819-0215
https://orcid.org/0000-0001-7239-0659
https://orcid.org/0000-0001-7239-0659
https://orcid.org/0000-0001-7239-0659
https://orcid.org/0000-0001-7239-0659
https://orcid.org/0000-0001-7239-0659
https://orcid.org/0000-0001-7239-0659
https://orcid.org/0000-0001-7239-0659
https://orcid.org/0000-0001-7239-0659
https://orcid.org/0000-0001-8391-5596
https://orcid.org/0000-0001-8391-5596
https://orcid.org/0000-0001-8391-5596
https://orcid.org/0000-0001-8391-5596
https://orcid.org/0000-0001-8391-5596
https://orcid.org/0000-0001-8391-5596
https://orcid.org/0000-0001-8391-5596
https://orcid.org/0000-0001-8391-5596
https://orcid.org/0000-0003-3028-4174
https://orcid.org/0000-0003-3028-4174
https://orcid.org/0000-0003-3028-4174
https://orcid.org/0000-0003-3028-4174
https://orcid.org/0000-0003-3028-4174
https://orcid.org/0000-0003-3028-4174
https://orcid.org/0000-0003-3028-4174
https://orcid.org/0000-0003-3028-4174
https://orcid.org/0000-0001-7394-0755
https://orcid.org/0000-0001-7394-0755
https://orcid.org/0000-0001-7394-0755
https://orcid.org/0000-0001-7394-0755
https://orcid.org/0000-0001-7394-0755
https://orcid.org/0000-0001-7394-0755
https://orcid.org/0000-0001-7394-0755
https://orcid.org/0000-0001-7394-0755
https://orcid.org/0000-0003-2490-404X
https://orcid.org/0000-0003-2490-404X
https://orcid.org/0000-0003-2490-404X
https://orcid.org/0000-0003-2490-404X
https://orcid.org/0000-0003-2490-404X
https://orcid.org/0000-0003-2490-404X
https://orcid.org/0000-0003-2490-404X
https://orcid.org/0000-0003-2490-404X
https://orcid.org/0000-0002-9370-8360
https://orcid.org/0000-0002-9370-8360
https://orcid.org/0000-0002-9370-8360
https://orcid.org/0000-0002-9370-8360
https://orcid.org/0000-0002-9370-8360
https://orcid.org/0000-0002-9370-8360
https://orcid.org/0000-0002-9370-8360
https://orcid.org/0000-0002-9370-8360
https://orcid.org/0000-0002-8059-2477
https://orcid.org/0000-0002-8059-2477
https://orcid.org/0000-0002-8059-2477
https://orcid.org/0000-0002-8059-2477
https://orcid.org/0000-0002-8059-2477
https://orcid.org/0000-0002-8059-2477
https://orcid.org/0000-0002-8059-2477
https://orcid.org/0000-0002-8059-2477
https://orcid.org/0000-0002-8592-1452
https://orcid.org/0000-0002-8592-1452
https://orcid.org/0000-0002-8592-1452
https://orcid.org/0000-0002-8592-1452
https://orcid.org/0000-0002-8592-1452
https://orcid.org/0000-0002-8592-1452
https://orcid.org/0000-0002-8592-1452
https://orcid.org/0000-0002-8592-1452
https://orcid.org/0000-0002-3507-6924
https://orcid.org/0000-0002-3507-6924
https://orcid.org/0000-0002-3507-6924
https://orcid.org/0000-0002-3507-6924
https://orcid.org/0000-0002-3507-6924
https://orcid.org/0000-0002-3507-6924
https://orcid.org/0000-0002-3507-6924
https://orcid.org/0000-0002-3507-6924
https://orcid.org/0000-0002-1601-797X
https://orcid.org/0000-0002-1601-797X
https://orcid.org/0000-0002-1601-797X
https://orcid.org/0000-0002-1601-797X
https://orcid.org/0000-0002-1601-797X
https://orcid.org/0000-0002-1601-797X
https://orcid.org/0000-0002-1601-797X
https://orcid.org/0000-0002-1601-797X
https://orcid.org/0000-0003-1391-6168
https://orcid.org/0000-0003-1391-6168
https://orcid.org/0000-0003-1391-6168
https://orcid.org/0000-0003-1391-6168
https://orcid.org/0000-0003-1391-6168
https://orcid.org/0000-0003-1391-6168
https://orcid.org/0000-0003-1391-6168
https://orcid.org/0000-0003-1391-6168
https://orcid.org/0000-0001-8335-9614
https://orcid.org/0000-0001-8335-9614
https://orcid.org/0000-0001-8335-9614
https://orcid.org/0000-0001-8335-9614
https://orcid.org/0000-0001-8335-9614
https://orcid.org/0000-0001-8335-9614
https://orcid.org/0000-0001-8335-9614
https://orcid.org/0000-0001-8335-9614
https://orcid.org/0000-0002-7167-9888
https://orcid.org/0000-0002-7167-9888
https://orcid.org/0000-0002-7167-9888
https://orcid.org/0000-0002-7167-9888
https://orcid.org/0000-0002-7167-9888
https://orcid.org/0000-0002-7167-9888
https://orcid.org/0000-0002-7167-9888
https://orcid.org/0000-0002-7167-9888
https://orcid.org/0000-0002-1127-7406
https://orcid.org/0000-0002-1127-7406
https://orcid.org/0000-0002-1127-7406
https://orcid.org/0000-0002-1127-7406
https://orcid.org/0000-0002-1127-7406
https://orcid.org/0000-0002-1127-7406
https://orcid.org/0000-0002-1127-7406
https://orcid.org/0000-0002-1127-7406
https://orcid.org/0000-0003-0149-2089
https://orcid.org/0000-0003-0149-2089
https://orcid.org/0000-0003-0149-2089
https://orcid.org/0000-0003-0149-2089
https://orcid.org/0000-0003-0149-2089
https://orcid.org/0000-0003-0149-2089
https://orcid.org/0000-0003-0149-2089
https://orcid.org/0000-0003-0149-2089
https://orcid.org/0000-0002-0190-9262
https://orcid.org/0000-0002-0190-9262
https://orcid.org/0000-0002-0190-9262
https://orcid.org/0000-0002-0190-9262
https://orcid.org/0000-0002-0190-9262
https://orcid.org/0000-0002-0190-9262
https://orcid.org/0000-0002-0190-9262
https://orcid.org/0000-0002-0190-9262
https://orcid.org/0000-0002-7797-7683
https://orcid.org/0000-0002-7797-7683
https://orcid.org/0000-0002-7797-7683
https://orcid.org/0000-0002-7797-7683
https://orcid.org/0000-0002-7797-7683
https://orcid.org/0000-0002-7797-7683
https://orcid.org/0000-0002-7797-7683
https://orcid.org/0000-0002-7797-7683
https://orcid.org/0000-0001-7740-2698
https://orcid.org/0000-0001-7740-2698
https://orcid.org/0000-0001-7740-2698
https://orcid.org/0000-0001-7740-2698
https://orcid.org/0000-0001-7740-2698
https://orcid.org/0000-0001-7740-2698
https://orcid.org/0000-0001-7740-2698
https://orcid.org/0000-0001-7740-2698
https://orcid.org/0000-0003-3146-6201
https://orcid.org/0000-0003-3146-6201
https://orcid.org/0000-0003-3146-6201
https://orcid.org/0000-0003-3146-6201
https://orcid.org/0000-0003-3146-6201
https://orcid.org/0000-0003-3146-6201
https://orcid.org/0000-0003-3146-6201
https://orcid.org/0000-0003-3146-6201
https://orcid.org/0000-0002-5476-938X
https://orcid.org/0000-0002-5476-938X
https://orcid.org/0000-0002-5476-938X
https://orcid.org/0000-0002-5476-938X
https://orcid.org/0000-0002-5476-938X
https://orcid.org/0000-0002-5476-938X
https://orcid.org/0000-0002-5476-938X
https://orcid.org/0000-0002-5476-938X
https://orcid.org/0000-0003-0423-3533
https://orcid.org/0000-0003-0423-3533
https://orcid.org/0000-0003-0423-3533
https://orcid.org/0000-0003-0423-3533
https://orcid.org/0000-0003-0423-3533
https://orcid.org/0000-0003-0423-3533
https://orcid.org/0000-0003-0423-3533
https://orcid.org/0000-0003-0423-3533
https://orcid.org/0000-0001-9901-6253
https://orcid.org/0000-0001-9901-6253
https://orcid.org/0000-0001-9901-6253
https://orcid.org/0000-0001-9901-6253
https://orcid.org/0000-0001-9901-6253
https://orcid.org/0000-0001-9901-6253
https://orcid.org/0000-0001-9901-6253
https://orcid.org/0000-0001-9901-6253
https://orcid.org/0000-0002-1656-9870
https://orcid.org/0000-0002-1656-9870
https://orcid.org/0000-0002-1656-9870
https://orcid.org/0000-0002-1656-9870
https://orcid.org/0000-0002-1656-9870
https://orcid.org/0000-0002-1656-9870
https://orcid.org/0000-0002-1656-9870
https://orcid.org/0000-0002-1656-9870
https://orcid.org/0000-0001-9848-9905
https://orcid.org/0000-0001-9848-9905
https://orcid.org/0000-0001-9848-9905
https://orcid.org/0000-0001-9848-9905
https://orcid.org/0000-0001-9848-9905
https://orcid.org/0000-0001-9848-9905
https://orcid.org/0000-0001-9848-9905
https://orcid.org/0000-0001-9848-9905
https://orcid.org/0000-0002-3531-817X
https://orcid.org/0000-0002-3531-817X
https://orcid.org/0000-0002-3531-817X
https://orcid.org/0000-0002-3531-817X
https://orcid.org/0000-0002-3531-817X
https://orcid.org/0000-0002-3531-817X
https://orcid.org/0000-0002-3531-817X
https://orcid.org/0000-0002-3531-817X
https://orcid.org/0000-0003-0897-7943
https://orcid.org/0000-0003-0897-7943
https://orcid.org/0000-0003-0897-7943
https://orcid.org/0000-0003-0897-7943
https://orcid.org/0000-0003-0897-7943
https://orcid.org/0000-0003-0897-7943
https://orcid.org/0000-0003-0897-7943
https://orcid.org/0000-0003-0897-7943
https://orcid.org/0000-0002-4628-2432
https://orcid.org/0000-0002-4628-2432
https://orcid.org/0000-0002-4628-2432
https://orcid.org/0000-0002-4628-2432
https://orcid.org/0000-0002-4628-2432
https://orcid.org/0000-0002-4628-2432
https://orcid.org/0000-0002-4628-2432
https://orcid.org/0000-0002-4628-2432
https://orcid.org/0000-0001-9420-7499
https://orcid.org/0000-0001-9420-7499
https://orcid.org/0000-0001-9420-7499
https://orcid.org/0000-0001-9420-7499
https://orcid.org/0000-0001-9420-7499
https://orcid.org/0000-0001-9420-7499
https://orcid.org/0000-0001-9420-7499
https://orcid.org/0000-0001-9420-7499
https://orcid.org/0000-0002-3923-5806
https://orcid.org/0000-0002-3923-5806
https://orcid.org/0000-0002-3923-5806
https://orcid.org/0000-0002-3923-5806
https://orcid.org/0000-0002-3923-5806
https://orcid.org/0000-0002-3923-5806
https://orcid.org/0000-0002-3923-5806
https://orcid.org/0000-0002-3923-5806
https://orcid.org/0000-0003-2666-721X
https://orcid.org/0000-0003-2666-721X
https://orcid.org/0000-0003-2666-721X
https://orcid.org/0000-0003-2666-721X
https://orcid.org/0000-0003-2666-721X
https://orcid.org/0000-0003-2666-721X
https://orcid.org/0000-0003-2666-721X
https://orcid.org/0000-0003-2666-721X
https://orcid.org/0000-0002-9557-4706
https://orcid.org/0000-0002-9557-4706
https://orcid.org/0000-0002-9557-4706
https://orcid.org/0000-0002-9557-4706
https://orcid.org/0000-0002-9557-4706
https://orcid.org/0000-0002-9557-4706
https://orcid.org/0000-0002-9557-4706
https://orcid.org/0000-0002-9557-4706
https://orcid.org/0000-0003-3189-5807
https://orcid.org/0000-0003-3189-5807
https://orcid.org/0000-0003-3189-5807
https://orcid.org/0000-0003-3189-5807
https://orcid.org/0000-0003-3189-5807
https://orcid.org/0000-0003-3189-5807
https://orcid.org/0000-0003-3189-5807
https://orcid.org/0000-0003-3189-5807
https://orcid.org/0000-0003-0199-3158
https://orcid.org/0000-0003-0199-3158
https://orcid.org/0000-0003-0199-3158
https://orcid.org/0000-0003-0199-3158
https://orcid.org/0000-0003-0199-3158
https://orcid.org/0000-0003-0199-3158
https://orcid.org/0000-0003-0199-3158
https://orcid.org/0000-0003-0199-3158
https://orcid.org/0000-0002-0395-0680
https://orcid.org/0000-0002-0395-0680
https://orcid.org/0000-0002-0395-0680
https://orcid.org/0000-0002-0395-0680
https://orcid.org/0000-0002-0395-0680
https://orcid.org/0000-0002-0395-0680
https://orcid.org/0000-0002-0395-0680
https://orcid.org/0000-0002-0395-0680
https://orcid.org/0000-0002-0395-0680
https://orcid.org/0000-0002-6215-4641
https://orcid.org/0000-0002-6215-4641
https://orcid.org/0000-0002-6215-4641
https://orcid.org/0000-0002-6215-4641
https://orcid.org/0000-0002-6215-4641
https://orcid.org/0000-0002-6215-4641
https://orcid.org/0000-0002-6215-4641
https://orcid.org/0000-0002-6215-4641
https://orcid.org/0000-0001-5372-7084
https://orcid.org/0000-0001-5372-7084
https://orcid.org/0000-0001-5372-7084
https://orcid.org/0000-0001-5372-7084
https://orcid.org/0000-0001-5372-7084
https://orcid.org/0000-0001-5372-7084
https://orcid.org/0000-0001-5372-7084
https://orcid.org/0000-0001-5372-7084
https://orcid.org/0000-0002-4225-010X
https://orcid.org/0000-0002-4225-010X
https://orcid.org/0000-0002-4225-010X
https://orcid.org/0000-0002-4225-010X
https://orcid.org/0000-0002-4225-010X
https://orcid.org/0000-0002-4225-010X
https://orcid.org/0000-0002-4225-010X
https://orcid.org/0000-0002-4225-010X
https://orcid.org/0009-0009-9349-9317
https://orcid.org/0009-0009-9349-9317
https://orcid.org/0009-0009-9349-9317
https://orcid.org/0009-0009-9349-9317
https://orcid.org/0009-0009-9349-9317
https://orcid.org/0009-0009-9349-9317
https://orcid.org/0009-0009-9349-9317
https://orcid.org/0009-0009-9349-9317
https://orcid.org/0000-0002-0501-8256
https://orcid.org/0000-0002-0501-8256
https://orcid.org/0000-0002-0501-8256
https://orcid.org/0000-0002-0501-8256
https://orcid.org/0000-0002-0501-8256
https://orcid.org/0000-0002-0501-8256
https://orcid.org/0000-0002-0501-8256
https://orcid.org/0000-0002-0501-8256
https://orcid.org/0000-0003-3633-0135
https://orcid.org/0000-0003-3633-0135
https://orcid.org/0000-0003-3633-0135
https://orcid.org/0000-0003-3633-0135
https://orcid.org/0000-0003-3633-0135
https://orcid.org/0000-0003-3633-0135
https://orcid.org/0000-0003-3633-0135
https://orcid.org/0000-0003-3633-0135
https://orcid.org/0000-0003-2099-9096
https://orcid.org/0000-0003-2099-9096
https://orcid.org/0000-0003-2099-9096
https://orcid.org/0000-0003-2099-9096
https://orcid.org/0000-0003-2099-9096
https://orcid.org/0000-0003-2099-9096
https://orcid.org/0000-0003-2099-9096
https://orcid.org/0000-0003-2099-9096
https://orcid.org/0000-0003-3275-1186
https://orcid.org/0000-0003-3275-1186
https://orcid.org/0000-0003-3275-1186
https://orcid.org/0000-0003-3275-1186
https://orcid.org/0000-0003-3275-1186
https://orcid.org/0000-0003-3275-1186
https://orcid.org/0000-0003-3275-1186
https://orcid.org/0000-0003-3275-1186
https://orcid.org/0000-0003-2246-6963
https://orcid.org/0000-0003-2246-6963
https://orcid.org/0000-0003-2246-6963
https://orcid.org/0000-0003-2246-6963
https://orcid.org/0000-0003-2246-6963
https://orcid.org/0000-0003-2246-6963
https://orcid.org/0000-0003-2246-6963
https://orcid.org/0000-0003-2246-6963
https://orcid.org/0000-0002-5556-9873
https://orcid.org/0000-0002-5556-9873
https://orcid.org/0000-0002-5556-9873
https://orcid.org/0000-0002-5556-9873
https://orcid.org/0000-0002-5556-9873
https://orcid.org/0000-0002-5556-9873
https://orcid.org/0000-0002-5556-9873
https://orcid.org/0000-0002-5556-9873
https://orcid.org/0000-0002-6287-8746
https://orcid.org/0000-0002-6287-8746
https://orcid.org/0000-0002-6287-8746
https://orcid.org/0000-0002-6287-8746
https://orcid.org/0000-0002-6287-8746
https://orcid.org/0000-0002-6287-8746
https://orcid.org/0000-0002-6287-8746
https://orcid.org/0000-0002-6287-8746
https://orcid.org/0000-0002-6987-6313
https://orcid.org/0000-0002-6987-6313
https://orcid.org/0000-0002-6987-6313
https://orcid.org/0000-0002-6987-6313
https://orcid.org/0000-0002-6987-6313
https://orcid.org/0000-0002-6987-6313
https://orcid.org/0000-0002-6987-6313
https://orcid.org/0000-0002-6987-6313
https://orcid.org/0000-0001-8366-0108
https://orcid.org/0000-0001-8366-0108
https://orcid.org/0000-0001-8366-0108
https://orcid.org/0000-0001-8366-0108
https://orcid.org/0000-0001-8366-0108
https://orcid.org/0000-0001-8366-0108
https://orcid.org/0000-0001-8366-0108
https://orcid.org/0000-0001-8366-0108
https://orcid.org/0000-0001-5018-7908
https://orcid.org/0000-0001-5018-7908
https://orcid.org/0000-0001-5018-7908
https://orcid.org/0000-0001-5018-7908
https://orcid.org/0000-0001-5018-7908
https://orcid.org/0000-0001-5018-7908
https://orcid.org/0000-0001-5018-7908
https://orcid.org/0000-0001-5018-7908
https://orcid.org/0000-0002-6956-4301
https://orcid.org/0000-0002-6956-4301
https://orcid.org/0000-0002-6956-4301
https://orcid.org/0000-0002-6956-4301
https://orcid.org/0000-0002-6956-4301
https://orcid.org/0000-0002-6956-4301
https://orcid.org/0000-0002-6956-4301
https://orcid.org/0000-0002-6956-4301
https://orcid.org/0000-0002-0797-3943
https://orcid.org/0000-0002-0797-3943
https://orcid.org/0000-0002-0797-3943
https://orcid.org/0000-0002-0797-3943
https://orcid.org/0000-0002-0797-3943
https://orcid.org/0000-0002-0797-3943
https://orcid.org/0000-0002-0797-3943
https://orcid.org/0000-0002-0797-3943
https://orcid.org/0000-0003-0029-5390
https://orcid.org/0000-0003-0029-5390
https://orcid.org/0000-0003-0029-5390
https://orcid.org/0000-0003-0029-5390
https://orcid.org/0000-0003-0029-5390
https://orcid.org/0000-0003-0029-5390
https://orcid.org/0000-0003-0029-5390
https://orcid.org/0000-0003-0029-5390
https://orcid.org/0000-0002-7349-1109
https://orcid.org/0000-0002-7349-1109
https://orcid.org/0000-0002-7349-1109
https://orcid.org/0000-0002-7349-1109
https://orcid.org/0000-0002-7349-1109
https://orcid.org/0000-0002-7349-1109
https://orcid.org/0000-0002-7349-1109
https://orcid.org/0000-0002-7349-1109
https://orcid.org/0000-0002-3061-9870
https://orcid.org/0000-0002-3061-9870
https://orcid.org/0000-0002-3061-9870
https://orcid.org/0000-0002-3061-9870
https://orcid.org/0000-0002-3061-9870
https://orcid.org/0000-0002-3061-9870
https://orcid.org/0000-0002-3061-9870
https://orcid.org/0000-0002-3061-9870
https://orcid.org/0000-0003-4354-2849
https://orcid.org/0000-0003-4354-2849
https://orcid.org/0000-0003-4354-2849
https://orcid.org/0000-0003-4354-2849
https://orcid.org/0000-0003-4354-2849
https://orcid.org/0000-0003-4354-2849
https://orcid.org/0000-0003-4354-2849
https://orcid.org/0000-0003-4354-2849
https://orcid.org/0000-0002-3777-3117
https://orcid.org/0000-0002-3777-3117
https://orcid.org/0000-0002-3777-3117
https://orcid.org/0000-0002-3777-3117
https://orcid.org/0000-0002-3777-3117
https://orcid.org/0000-0002-3777-3117
https://orcid.org/0000-0002-3777-3117
https://orcid.org/0000-0002-3777-3117
https://orcid.org/0000-0002-4320-4420
https://orcid.org/0000-0002-4320-4420
https://orcid.org/0000-0002-4320-4420
https://orcid.org/0000-0002-4320-4420
https://orcid.org/0000-0002-4320-4420
https://orcid.org/0000-0002-4320-4420
https://orcid.org/0000-0002-4320-4420
https://orcid.org/0000-0002-4320-4420
https://orcid.org/0000-0002-6959-9870
https://orcid.org/0000-0002-6959-9870
https://orcid.org/0000-0002-6959-9870
https://orcid.org/0000-0002-6959-9870
https://orcid.org/0000-0002-6959-9870
https://orcid.org/0000-0002-6959-9870
https://orcid.org/0000-0002-6959-9870
https://orcid.org/0000-0002-6959-9870
https://orcid.org/0000-0002-1762-9644
https://orcid.org/0000-0002-1762-9644
https://orcid.org/0000-0002-1762-9644
https://orcid.org/0000-0002-1762-9644
https://orcid.org/0000-0002-1762-9644
https://orcid.org/0000-0002-1762-9644
https://orcid.org/0000-0002-1762-9644
https://orcid.org/0000-0002-1762-9644
https://orcid.org/0000-0002-5441-9013
https://orcid.org/0000-0002-5441-9013
https://orcid.org/0000-0002-5441-9013
https://orcid.org/0000-0002-5441-9013
https://orcid.org/0000-0002-5441-9013
https://orcid.org/0000-0002-5441-9013
https://orcid.org/0000-0002-5441-9013
https://orcid.org/0000-0002-5441-9013
https://orcid.org/0000-0001-6932-8715
https://orcid.org/0000-0001-6932-8715
https://orcid.org/0000-0001-6932-8715
https://orcid.org/0000-0001-6932-8715
https://orcid.org/0000-0001-6932-8715
https://orcid.org/0000-0001-6932-8715
https://orcid.org/0000-0001-6932-8715
https://orcid.org/0000-0001-6932-8715
https://orcid.org/0000-0003-2692-5442
https://orcid.org/0000-0003-2692-5442
https://orcid.org/0000-0003-2692-5442
https://orcid.org/0000-0003-2692-5442
https://orcid.org/0000-0003-2692-5442
https://orcid.org/0000-0003-2692-5442
https://orcid.org/0000-0003-2692-5442
https://orcid.org/0000-0003-2692-5442
https://orcid.org/0000-0001-9136-929X
https://orcid.org/0000-0001-9136-929X
https://orcid.org/0000-0001-9136-929X
https://orcid.org/0000-0001-9136-929X
https://orcid.org/0000-0001-9136-929X
https://orcid.org/0000-0001-9136-929X
https://orcid.org/0000-0001-9136-929X
https://orcid.org/0000-0001-9136-929X
https://orcid.org/0000-0001-9816-5660
https://orcid.org/0000-0001-9816-5660
https://orcid.org/0000-0001-9816-5660
https://orcid.org/0000-0001-9816-5660
https://orcid.org/0000-0001-9816-5660
https://orcid.org/0000-0001-9816-5660
https://orcid.org/0000-0001-9816-5660
https://orcid.org/0000-0001-9816-5660
https://orcid.org/0000-0001-9018-666X
https://orcid.org/0000-0001-9018-666X
https://orcid.org/0000-0001-9018-666X
https://orcid.org/0000-0001-9018-666X
https://orcid.org/0000-0001-9018-666X
https://orcid.org/0000-0001-9018-666X
https://orcid.org/0000-0001-9018-666X
https://orcid.org/0000-0001-9018-666X
https://orcid.org/0000-0002-1414-3622
https://orcid.org/0000-0002-1414-3622
https://orcid.org/0000-0002-1414-3622
https://orcid.org/0000-0002-1414-3622
https://orcid.org/0000-0002-1414-3622
https://orcid.org/0000-0002-1414-3622
https://orcid.org/0000-0002-1414-3622
https://orcid.org/0000-0002-1414-3622
https://orcid.org/0000-0002-2039-0726
https://orcid.org/0000-0002-2039-0726
https://orcid.org/0000-0002-2039-0726
https://orcid.org/0000-0002-2039-0726
https://orcid.org/0000-0002-2039-0726
https://orcid.org/0000-0002-2039-0726
https://orcid.org/0000-0002-2039-0726
https://orcid.org/0000-0002-2039-0726
https://orcid.org/0000-0001-7554-3665
https://orcid.org/0000-0001-7554-3665
https://orcid.org/0000-0001-7554-3665
https://orcid.org/0000-0001-7554-3665
https://orcid.org/0000-0001-7554-3665
https://orcid.org/0000-0001-7554-3665
https://orcid.org/0000-0001-7554-3665
https://orcid.org/0000-0001-7554-3665
https://orcid.org/0000-0002-3887-7137
https://orcid.org/0000-0002-3887-7137
https://orcid.org/0000-0002-3887-7137
https://orcid.org/0000-0002-3887-7137
https://orcid.org/0000-0002-3887-7137
https://orcid.org/0000-0002-3887-7137
https://orcid.org/0000-0002-3887-7137
https://orcid.org/0000-0002-3887-7137
https://orcid.org/0000-0002-8304-0109
https://orcid.org/0000-0002-8304-0109
https://orcid.org/0000-0002-8304-0109
https://orcid.org/0000-0002-8304-0109
https://orcid.org/0000-0002-8304-0109
https://orcid.org/0000-0002-8304-0109
https://orcid.org/0000-0002-8304-0109
https://orcid.org/0000-0002-8304-0109
https://orcid.org/0000-0002-2795-7035
https://orcid.org/0000-0002-2795-7035
https://orcid.org/0000-0002-2795-7035
https://orcid.org/0000-0002-2795-7035
https://orcid.org/0000-0002-2795-7035
https://orcid.org/0000-0002-2795-7035
https://orcid.org/0000-0002-2795-7035
https://orcid.org/0000-0002-2795-7035
https://orcid.org/0000-0002-7332-9806
https://orcid.org/0000-0002-7332-9806
https://orcid.org/0000-0002-7332-9806
https://orcid.org/0000-0002-7332-9806
https://orcid.org/0000-0002-7332-9806
https://orcid.org/0000-0002-7332-9806
https://orcid.org/0000-0002-7332-9806
https://orcid.org/0000-0002-7332-9806
https://orcid.org/0000-0002-8905-7622
https://orcid.org/0000-0002-8905-7622
https://orcid.org/0000-0002-8905-7622
https://orcid.org/0000-0002-8905-7622
https://orcid.org/0000-0002-8905-7622
https://orcid.org/0000-0002-8905-7622
https://orcid.org/0000-0002-8905-7622
https://orcid.org/0000-0002-8905-7622
https://orcid.org/0000-0002-5304-9372
https://orcid.org/0000-0002-5304-9372
https://orcid.org/0000-0002-5304-9372
https://orcid.org/0000-0002-5304-9372
https://orcid.org/0000-0002-5304-9372
https://orcid.org/0000-0002-5304-9372
https://orcid.org/0000-0002-5304-9372
https://orcid.org/0000-0002-5304-9372
https://orcid.org/0000-0001-8040-9807
https://orcid.org/0000-0001-8040-9807
https://orcid.org/0000-0001-8040-9807
https://orcid.org/0000-0001-8040-9807
https://orcid.org/0000-0001-8040-9807
https://orcid.org/0000-0001-8040-9807
https://orcid.org/0000-0001-8040-9807
https://orcid.org/0000-0001-8040-9807
https://orcid.org/0000-0002-1223-7342
https://orcid.org/0000-0002-1223-7342
https://orcid.org/0000-0002-1223-7342
https://orcid.org/0000-0002-1223-7342
https://orcid.org/0000-0002-1223-7342
https://orcid.org/0000-0002-1223-7342
https://orcid.org/0000-0002-1223-7342
https://orcid.org/0000-0002-1223-7342
https://orcid.org/0000-0003-3355-9671
https://orcid.org/0000-0003-3355-9671
https://orcid.org/0000-0003-3355-9671
https://orcid.org/0000-0003-3355-9671
https://orcid.org/0000-0003-3355-9671
https://orcid.org/0000-0003-3355-9671
https://orcid.org/0000-0003-3355-9671
https://orcid.org/0000-0003-3355-9671
https://orcid.org/0000-0002-0784-5175
https://orcid.org/0000-0002-0784-5175
https://orcid.org/0000-0002-0784-5175
https://orcid.org/0000-0002-0784-5175
https://orcid.org/0000-0002-0784-5175
https://orcid.org/0000-0002-0784-5175
https://orcid.org/0000-0002-0784-5175
https://orcid.org/0000-0002-0784-5175
https://orcid.org/0000-0001-8692-2724
https://orcid.org/0000-0001-8692-2724
https://orcid.org/0000-0001-8692-2724
https://orcid.org/0000-0001-8692-2724
https://orcid.org/0000-0001-8692-2724
https://orcid.org/0000-0001-8692-2724
https://orcid.org/0000-0001-8692-2724
https://orcid.org/0000-0001-8692-2724
https://orcid.org/0000-0003-0625-5461
https://orcid.org/0000-0003-0625-5461
https://orcid.org/0000-0003-0625-5461
https://orcid.org/0000-0003-0625-5461
https://orcid.org/0000-0003-0625-5461
https://orcid.org/0000-0003-0625-5461
https://orcid.org/0000-0003-0625-5461
https://orcid.org/0000-0003-0625-5461
https://orcid.org/0000-0002-9135-6330
https://orcid.org/0000-0002-9135-6330
https://orcid.org/0000-0002-9135-6330
https://orcid.org/0000-0002-9135-6330
https://orcid.org/0000-0002-9135-6330
https://orcid.org/0000-0002-9135-6330
https://orcid.org/0000-0002-9135-6330
https://orcid.org/0000-0002-9135-6330
https://orcid.org/0000-0002-7709-8638
https://orcid.org/0000-0002-7709-8638
https://orcid.org/0000-0002-7709-8638
https://orcid.org/0000-0002-7709-8638
https://orcid.org/0000-0002-7709-8638
https://orcid.org/0000-0002-7709-8638
https://orcid.org/0000-0002-7709-8638
https://orcid.org/0000-0002-7709-8638
https://orcid.org/0000-0002-7709-8638
https://orcid.org/0000-0001-5268-4465
https://orcid.org/0000-0001-5268-4465
https://orcid.org/0000-0001-5268-4465
https://orcid.org/0000-0001-5268-4465
https://orcid.org/0000-0001-5268-4465
https://orcid.org/0000-0001-5268-4465
https://orcid.org/0000-0001-5268-4465
https://orcid.org/0000-0001-5268-4465
https://orcid.org/0000-0002-1613-9985
https://orcid.org/0000-0002-1613-9985
https://orcid.org/0000-0002-1613-9985
https://orcid.org/0000-0002-1613-9985
https://orcid.org/0000-0002-1613-9985
https://orcid.org/0000-0002-1613-9985
https://orcid.org/0000-0002-1613-9985
https://orcid.org/0000-0002-1613-9985
https://orcid.org/0000-0001-8322-5405
https://orcid.org/0000-0001-8322-5405
https://orcid.org/0000-0001-8322-5405
https://orcid.org/0000-0001-8322-5405
https://orcid.org/0000-0001-8322-5405
https://orcid.org/0000-0001-8322-5405
https://orcid.org/0000-0001-8322-5405
https://orcid.org/0000-0001-8322-5405
https://orcid.org/0000-0002-2246-5496
https://orcid.org/0000-0002-2246-5496
https://orcid.org/0000-0002-2246-5496
https://orcid.org/0000-0002-2246-5496
https://orcid.org/0000-0002-2246-5496
https://orcid.org/0000-0002-2246-5496
https://orcid.org/0000-0002-2246-5496
https://orcid.org/0000-0002-2246-5496


C. Henshaw https://orcid.org/0000-0002-4206-3128
M. Heurs https://orcid.org/0000-0002-5577-2273
A. L. Hewitt https://orcid.org/0000-0002-1255-3492
Y. Himemoto https://orcid.org/0000-0002-6856-3809
W. C. G. Ho https://orcid.org/0000-0002-6089-6836
Z. J. Holmes https://orcid.org/0000-0003-1311-4691
D. E. Holz https://orcid.org/0000-0002-0175-5064
J. Hough https://orcid.org/0000-0003-3242-3123
E. J. Howell https://orcid.org/0000-0001-7891-2817
C. G. Hoy https://orcid.org/0000-0002-8843-6719
H.-F. Hsieh https://orcid.org/0000-0002-8947-723X
W.-F. Hsu https://orcid.org/0000-0001-5234-3804
Q. Hu https://orcid.org/0000-0002-3033-6491
H. Y. Huang https://orcid.org/0000-0002-1665-2383
Y.-J. Huang https://orcid.org/0000-0002-2952-8429
D. C. Y. Hui https://orcid.org/0000-0003-1753-1660
V. Hui https://orcid.org/0000-0002-0233-2346
S. Husa https://orcid.org/0000-0002-0445-1971
L. Iampieri https://orcid.org/0009-0004-1161-2990
G. A. Iandolo https://orcid.org/0000-0003-1155-4327
A. Iess https://orcid.org/0000-0001-9658-6752
K. Inayoshi https://orcid.org/0000-0001-9840-4959
G. Iorio https://orcid.org/0000-0003-0293-503X
J. Irwin https://orcid.org/0000-0002-2364-2191
M. Isi https://orcid.org/0000-0001-8830-8672
M. A. Ismail https://orcid.org/0000-0001-9340-8838
Y. Itoh https://orcid.org/0000-0003-2694-8935
B. R. Iyer https://orcid.org/0000-0002-4141-5179
V. JaberianHamedan https://orcid.org/0000-0003-
3605-4169
P.-E. Jacquet https://orcid.org/0000-0001-9552-0057
S. P. Jadhav https://orcid.org/0000-0003-0554-0084
A. L. James https://orcid.org/0000-0001-9165-0807
K. Janssens https://orcid.org/0000-0001-8760-4429
S. Jaraba https://orcid.org/0000-0002-4759-143X
P. Jaranowski https://orcid.org/0000-0001-8085-3414
R. Jaume https://orcid.org/0000-0001-8691-3166
J. Jiang https://orcid.org/0000-0002-0154-3854
J. Kubisz https://orcid.org/0000-0001-7258-8673
M. C. Johnston https://orcid.org/0000-0002-0663-9193
D. H. Jones https://orcid.org/0000-0003-3987-068X
L. Ju https://orcid.org/0000-0002-7951-4295
K. Jung https://orcid.org/0000-0003-4789-8893
J. Junker https://orcid.org/0000-0002-3051-4374
T. Kajita https://orcid.org/0000-0003-1207-6638
V. Kalogera https://orcid.org/0000-0001-9236-5469
M. Kamiizumi https://orcid.org/0000-0001-7216-1784
N. Kanda https://orcid.org/0000-0001-6291-0227
S. Kandhasamy https://orcid.org/0000-0002-4825-6764
G. Kang https://orcid.org/0000-0002-6072-8189
S. J. Kapadia https://orcid.org/0000-0001-5318-1253
D. P. Kapasi https://orcid.org/0000-0001-8189-4920
C. Karathanasis https://orcid.org/0000-0002-0642-5507
R. Kashyap https://orcid.org/0000-0002-5700-282X
M. Kasprzack https://orcid.org/0000-0003-4618-5939
R. Kaushik https://orcid.org/0000-0003-4888-5154
D. Keitel https://orcid.org/0000-0002-2824-626X
J. Kennington https://orcid.org/0000-0002-6899-3833
J. S. Key https://orcid.org/0000-0003-0123-7600
F. Y. Khalili https://orcid.org/0000-0001-7068-2332
F. Khan https://orcid.org/0000-0001-6176-853X
W. Kiendrebeogo https://orcid.org/0000-0002-9108-5059

N. Kijbunchoo https://orcid.org/0000-0002-2874-1228
K. Kim https://orcid.org/0000-0003-1653-3795
S. Kim https://orcid.org/0000-0003-1437-4647
Y.-M. Kim https://orcid.org/0000-0001-8720-6113
C. Kimball https://orcid.org/0000-0001-9879-6884
M. Kinley-Hanlon https://orcid.org/0000-0002-7367-8002
J. S. Kissel https://orcid.org/0000-0002-1702-9577
A. M. Knee https://orcid.org/0000-0003-0703-947X
N. Knust https://orcid.org/0000-0002-5984-5353
S. M. Koehlenbeck https://orcid.org/0000-0002-3842-9051
K. Kohri https://orcid.org/0000-0003-3764-8612
K. Kokeyama https://orcid.org/0000-0002-2896-1992
S. Koley https://orcid.org/0000-0002-5793-6665
P. Kolitsidou https://orcid.org/0000-0002-6719-8686
M. Kolstein https://orcid.org/0000-0002-5482-6743
K. Komori https://orcid.org/0000-0002-4092-9602
A. K. H. Kong https://orcid.org/0000-0002-5105-344X
A. Kontos https://orcid.org/0000-0002-1347-0680
M. Korobko https://orcid.org/0000-0002-3839-3909
N. Kouvatsos https://orcid.org/0000-0002-5497-3401
N. V. Krishnendu https://orcid.org/0000-0002-3483-7517
A. Królak https://orcid.org/0000-0003-4514-7690
P. Kuijer https://orcid.org/0000-0002-6987-2048
S. Kulkarni https://orcid.org/0000-0001-8057-0203
A. Kulur Ramamohan https://orcid.org/0000-0003-
3681-1887
Praveen Kumar https://orcid.org/0000-0002-2288-4252
Prayush Kumar https://orcid.org/0000-0001-5523-4603
J. Kume https://orcid.org/0000-0003-3126-5100
K. Kuns https://orcid.org/0000-0003-0630-3902
S. Kuroyanagi https://orcid.org/0000-0001-6538-1447
S. Kuwahara https://orcid.org/0009-0009-2249-8798
K. Kwak https://orcid.org/0000-0002-2304-7798
D. Laghi https://orcid.org/0000-0001-7462-3794
M. Lalleman https://orcid.org/0000-0002-2254-010X
R. N. Lang https://orcid.org/0000-0002-4804-5537
B. Lantz https://orcid.org/0000-0002-7404-4845
A. La Rana https://orcid.org/0000-0001-8755-9322
I. L. Rosa https://orcid.org/0000-0003-0107-1540
A. Lartaux-Vollard https://orcid.org/0000-0003-1714-365X
P. D. Lasky https://orcid.org/0000-0003-3763-1386
M. Laxen https://orcid.org/0000-0001-7515-9639
A. Lazzarini https://orcid.org/0000-0002-5993-8808
P. Leaci https://orcid.org/0000-0002-3997-5046
Y. K. Lecoeuche https://orcid.org/0000-0002-9186-7034
H. M. Lee https://orcid.org/0000-0003-4412-7161
H. W. Lee https://orcid.org/0000-0002-1998-3209
K. Lee https://orcid.org/0000-0003-0470-3718
R.-K. Lee https://orcid.org/0000-0002-7171-7274
S. Lee https://orcid.org/0000-0001-6034-2238
M. Le Jean https://orcid.org/0009-0003-8047-3958
M. Lenti https://orcid.org/0000-0002-2765-3955
M. Leonardi https://orcid.org/0000-0002-7641-0060
N. Leroy https://orcid.org/0000-0002-2321-1017
M. Lethuillier https://orcid.org/0000-0001-6185-2045
K. Leyde https://orcid.org/0000-0001-7661-2810
K. L. Li https://orcid.org/0000-0001-8229-2024
X. Li https://orcid.org/0000-0002-3780-7735
C-Y. Lin https://orcid.org/0000-0002-7489-7418
E. T. Lin https://orcid.org/0000-0002-0030-8051
L. C.-C. Lin https://orcid.org/0000-0003-4083-9567
Y.-C. Lin https://orcid.org/0000-0003-4939-1404

22

The Astrophysical Journal, 977:255 (27pp), 2024 December 20 Abac et al.

https://orcid.org/0000-0002-4206-3128
https://orcid.org/0000-0002-4206-3128
https://orcid.org/0000-0002-4206-3128
https://orcid.org/0000-0002-4206-3128
https://orcid.org/0000-0002-4206-3128
https://orcid.org/0000-0002-4206-3128
https://orcid.org/0000-0002-4206-3128
https://orcid.org/0000-0002-4206-3128
https://orcid.org/0000-0002-5577-2273
https://orcid.org/0000-0002-5577-2273
https://orcid.org/0000-0002-5577-2273
https://orcid.org/0000-0002-5577-2273
https://orcid.org/0000-0002-5577-2273
https://orcid.org/0000-0002-5577-2273
https://orcid.org/0000-0002-5577-2273
https://orcid.org/0000-0002-5577-2273
https://orcid.org/0000-0002-1255-3492
https://orcid.org/0000-0002-1255-3492
https://orcid.org/0000-0002-1255-3492
https://orcid.org/0000-0002-1255-3492
https://orcid.org/0000-0002-1255-3492
https://orcid.org/0000-0002-1255-3492
https://orcid.org/0000-0002-1255-3492
https://orcid.org/0000-0002-1255-3492
https://orcid.org/0000-0002-6856-3809
https://orcid.org/0000-0002-6856-3809
https://orcid.org/0000-0002-6856-3809
https://orcid.org/0000-0002-6856-3809
https://orcid.org/0000-0002-6856-3809
https://orcid.org/0000-0002-6856-3809
https://orcid.org/0000-0002-6856-3809
https://orcid.org/0000-0002-6856-3809
https://orcid.org/0000-0002-6089-6836
https://orcid.org/0000-0002-6089-6836
https://orcid.org/0000-0002-6089-6836
https://orcid.org/0000-0002-6089-6836
https://orcid.org/0000-0002-6089-6836
https://orcid.org/0000-0002-6089-6836
https://orcid.org/0000-0002-6089-6836
https://orcid.org/0000-0002-6089-6836
https://orcid.org/0000-0003-1311-4691
https://orcid.org/0000-0003-1311-4691
https://orcid.org/0000-0003-1311-4691
https://orcid.org/0000-0003-1311-4691
https://orcid.org/0000-0003-1311-4691
https://orcid.org/0000-0003-1311-4691
https://orcid.org/0000-0003-1311-4691
https://orcid.org/0000-0003-1311-4691
https://orcid.org/0000-0002-0175-5064
https://orcid.org/0000-0002-0175-5064
https://orcid.org/0000-0002-0175-5064
https://orcid.org/0000-0002-0175-5064
https://orcid.org/0000-0002-0175-5064
https://orcid.org/0000-0002-0175-5064
https://orcid.org/0000-0002-0175-5064
https://orcid.org/0000-0002-0175-5064
https://orcid.org/0000-0003-3242-3123
https://orcid.org/0000-0003-3242-3123
https://orcid.org/0000-0003-3242-3123
https://orcid.org/0000-0003-3242-3123
https://orcid.org/0000-0003-3242-3123
https://orcid.org/0000-0003-3242-3123
https://orcid.org/0000-0003-3242-3123
https://orcid.org/0000-0003-3242-3123
https://orcid.org/0000-0001-7891-2817
https://orcid.org/0000-0001-7891-2817
https://orcid.org/0000-0001-7891-2817
https://orcid.org/0000-0001-7891-2817
https://orcid.org/0000-0001-7891-2817
https://orcid.org/0000-0001-7891-2817
https://orcid.org/0000-0001-7891-2817
https://orcid.org/0000-0001-7891-2817
https://orcid.org/0000-0002-8843-6719
https://orcid.org/0000-0002-8843-6719
https://orcid.org/0000-0002-8843-6719
https://orcid.org/0000-0002-8843-6719
https://orcid.org/0000-0002-8843-6719
https://orcid.org/0000-0002-8843-6719
https://orcid.org/0000-0002-8843-6719
https://orcid.org/0000-0002-8843-6719
https://orcid.org/0000-0002-8947-723X
https://orcid.org/0000-0002-8947-723X
https://orcid.org/0000-0002-8947-723X
https://orcid.org/0000-0002-8947-723X
https://orcid.org/0000-0002-8947-723X
https://orcid.org/0000-0002-8947-723X
https://orcid.org/0000-0002-8947-723X
https://orcid.org/0000-0002-8947-723X
https://orcid.org/0000-0001-5234-3804
https://orcid.org/0000-0001-5234-3804
https://orcid.org/0000-0001-5234-3804
https://orcid.org/0000-0001-5234-3804
https://orcid.org/0000-0001-5234-3804
https://orcid.org/0000-0001-5234-3804
https://orcid.org/0000-0001-5234-3804
https://orcid.org/0000-0001-5234-3804
https://orcid.org/0000-0002-3033-6491
https://orcid.org/0000-0002-3033-6491
https://orcid.org/0000-0002-3033-6491
https://orcid.org/0000-0002-3033-6491
https://orcid.org/0000-0002-3033-6491
https://orcid.org/0000-0002-3033-6491
https://orcid.org/0000-0002-3033-6491
https://orcid.org/0000-0002-3033-6491
https://orcid.org/0000-0002-1665-2383
https://orcid.org/0000-0002-1665-2383
https://orcid.org/0000-0002-1665-2383
https://orcid.org/0000-0002-1665-2383
https://orcid.org/0000-0002-1665-2383
https://orcid.org/0000-0002-1665-2383
https://orcid.org/0000-0002-1665-2383
https://orcid.org/0000-0002-1665-2383
https://orcid.org/0000-0002-2952-8429
https://orcid.org/0000-0002-2952-8429
https://orcid.org/0000-0002-2952-8429
https://orcid.org/0000-0002-2952-8429
https://orcid.org/0000-0002-2952-8429
https://orcid.org/0000-0002-2952-8429
https://orcid.org/0000-0002-2952-8429
https://orcid.org/0000-0002-2952-8429
https://orcid.org/0000-0003-1753-1660
https://orcid.org/0000-0003-1753-1660
https://orcid.org/0000-0003-1753-1660
https://orcid.org/0000-0003-1753-1660
https://orcid.org/0000-0003-1753-1660
https://orcid.org/0000-0003-1753-1660
https://orcid.org/0000-0003-1753-1660
https://orcid.org/0000-0003-1753-1660
https://orcid.org/0000-0002-0233-2346
https://orcid.org/0000-0002-0233-2346
https://orcid.org/0000-0002-0233-2346
https://orcid.org/0000-0002-0233-2346
https://orcid.org/0000-0002-0233-2346
https://orcid.org/0000-0002-0233-2346
https://orcid.org/0000-0002-0233-2346
https://orcid.org/0000-0002-0233-2346
https://orcid.org/0000-0002-0445-1971
https://orcid.org/0000-0002-0445-1971
https://orcid.org/0000-0002-0445-1971
https://orcid.org/0000-0002-0445-1971
https://orcid.org/0000-0002-0445-1971
https://orcid.org/0000-0002-0445-1971
https://orcid.org/0000-0002-0445-1971
https://orcid.org/0000-0002-0445-1971
https://orcid.org/0009-0004-1161-2990
https://orcid.org/0009-0004-1161-2990
https://orcid.org/0009-0004-1161-2990
https://orcid.org/0009-0004-1161-2990
https://orcid.org/0009-0004-1161-2990
https://orcid.org/0009-0004-1161-2990
https://orcid.org/0009-0004-1161-2990
https://orcid.org/0009-0004-1161-2990
https://orcid.org/0000-0003-1155-4327
https://orcid.org/0000-0003-1155-4327
https://orcid.org/0000-0003-1155-4327
https://orcid.org/0000-0003-1155-4327
https://orcid.org/0000-0003-1155-4327
https://orcid.org/0000-0003-1155-4327
https://orcid.org/0000-0003-1155-4327
https://orcid.org/0000-0003-1155-4327
https://orcid.org/0000-0001-9658-6752
https://orcid.org/0000-0001-9658-6752
https://orcid.org/0000-0001-9658-6752
https://orcid.org/0000-0001-9658-6752
https://orcid.org/0000-0001-9658-6752
https://orcid.org/0000-0001-9658-6752
https://orcid.org/0000-0001-9658-6752
https://orcid.org/0000-0001-9658-6752
https://orcid.org/0000-0001-9840-4959
https://orcid.org/0000-0001-9840-4959
https://orcid.org/0000-0001-9840-4959
https://orcid.org/0000-0001-9840-4959
https://orcid.org/0000-0001-9840-4959
https://orcid.org/0000-0001-9840-4959
https://orcid.org/0000-0001-9840-4959
https://orcid.org/0000-0001-9840-4959
https://orcid.org/0000-0003-0293-503X
https://orcid.org/0000-0003-0293-503X
https://orcid.org/0000-0003-0293-503X
https://orcid.org/0000-0003-0293-503X
https://orcid.org/0000-0003-0293-503X
https://orcid.org/0000-0003-0293-503X
https://orcid.org/0000-0003-0293-503X
https://orcid.org/0000-0003-0293-503X
https://orcid.org/0000-0002-2364-2191
https://orcid.org/0000-0002-2364-2191
https://orcid.org/0000-0002-2364-2191
https://orcid.org/0000-0002-2364-2191
https://orcid.org/0000-0002-2364-2191
https://orcid.org/0000-0002-2364-2191
https://orcid.org/0000-0002-2364-2191
https://orcid.org/0000-0002-2364-2191
https://orcid.org/0000-0001-8830-8672
https://orcid.org/0000-0001-8830-8672
https://orcid.org/0000-0001-8830-8672
https://orcid.org/0000-0001-8830-8672
https://orcid.org/0000-0001-8830-8672
https://orcid.org/0000-0001-8830-8672
https://orcid.org/0000-0001-8830-8672
https://orcid.org/0000-0001-8830-8672
https://orcid.org/0000-0001-9340-8838
https://orcid.org/0000-0001-9340-8838
https://orcid.org/0000-0001-9340-8838
https://orcid.org/0000-0001-9340-8838
https://orcid.org/0000-0001-9340-8838
https://orcid.org/0000-0001-9340-8838
https://orcid.org/0000-0001-9340-8838
https://orcid.org/0000-0001-9340-8838
https://orcid.org/0000-0003-2694-8935
https://orcid.org/0000-0003-2694-8935
https://orcid.org/0000-0003-2694-8935
https://orcid.org/0000-0003-2694-8935
https://orcid.org/0000-0003-2694-8935
https://orcid.org/0000-0003-2694-8935
https://orcid.org/0000-0003-2694-8935
https://orcid.org/0000-0003-2694-8935
https://orcid.org/0000-0002-4141-5179
https://orcid.org/0000-0002-4141-5179
https://orcid.org/0000-0002-4141-5179
https://orcid.org/0000-0002-4141-5179
https://orcid.org/0000-0002-4141-5179
https://orcid.org/0000-0002-4141-5179
https://orcid.org/0000-0002-4141-5179
https://orcid.org/0000-0002-4141-5179
https://orcid.org/0000-0003-3605-4169
https://orcid.org/0000-0003-3605-4169
https://orcid.org/0000-0003-3605-4169
https://orcid.org/0000-0003-3605-4169
https://orcid.org/0000-0003-3605-4169
https://orcid.org/0000-0003-3605-4169
https://orcid.org/0000-0003-3605-4169
https://orcid.org/0000-0003-3605-4169
https://orcid.org/0000-0003-3605-4169
https://orcid.org/0000-0001-9552-0057
https://orcid.org/0000-0001-9552-0057
https://orcid.org/0000-0001-9552-0057
https://orcid.org/0000-0001-9552-0057
https://orcid.org/0000-0001-9552-0057
https://orcid.org/0000-0001-9552-0057
https://orcid.org/0000-0001-9552-0057
https://orcid.org/0000-0001-9552-0057
https://orcid.org/0000-0003-0554-0084
https://orcid.org/0000-0003-0554-0084
https://orcid.org/0000-0003-0554-0084
https://orcid.org/0000-0003-0554-0084
https://orcid.org/0000-0003-0554-0084
https://orcid.org/0000-0003-0554-0084
https://orcid.org/0000-0003-0554-0084
https://orcid.org/0000-0003-0554-0084
https://orcid.org/0000-0001-9165-0807
https://orcid.org/0000-0001-9165-0807
https://orcid.org/0000-0001-9165-0807
https://orcid.org/0000-0001-9165-0807
https://orcid.org/0000-0001-9165-0807
https://orcid.org/0000-0001-9165-0807
https://orcid.org/0000-0001-9165-0807
https://orcid.org/0000-0001-9165-0807
https://orcid.org/0000-0001-8760-4429
https://orcid.org/0000-0001-8760-4429
https://orcid.org/0000-0001-8760-4429
https://orcid.org/0000-0001-8760-4429
https://orcid.org/0000-0001-8760-4429
https://orcid.org/0000-0001-8760-4429
https://orcid.org/0000-0001-8760-4429
https://orcid.org/0000-0001-8760-4429
https://orcid.org/0000-0002-4759-143X
https://orcid.org/0000-0002-4759-143X
https://orcid.org/0000-0002-4759-143X
https://orcid.org/0000-0002-4759-143X
https://orcid.org/0000-0002-4759-143X
https://orcid.org/0000-0002-4759-143X
https://orcid.org/0000-0002-4759-143X
https://orcid.org/0000-0002-4759-143X
https://orcid.org/0000-0001-8085-3414
https://orcid.org/0000-0001-8085-3414
https://orcid.org/0000-0001-8085-3414
https://orcid.org/0000-0001-8085-3414
https://orcid.org/0000-0001-8085-3414
https://orcid.org/0000-0001-8085-3414
https://orcid.org/0000-0001-8085-3414
https://orcid.org/0000-0001-8085-3414
https://orcid.org/0000-0001-8691-3166
https://orcid.org/0000-0001-8691-3166
https://orcid.org/0000-0001-8691-3166
https://orcid.org/0000-0001-8691-3166
https://orcid.org/0000-0001-8691-3166
https://orcid.org/0000-0001-8691-3166
https://orcid.org/0000-0001-8691-3166
https://orcid.org/0000-0001-8691-3166
https://orcid.org/0000-0002-0154-3854
https://orcid.org/0000-0002-0154-3854
https://orcid.org/0000-0002-0154-3854
https://orcid.org/0000-0002-0154-3854
https://orcid.org/0000-0002-0154-3854
https://orcid.org/0000-0002-0154-3854
https://orcid.org/0000-0002-0154-3854
https://orcid.org/0000-0002-0154-3854
https://orcid.org/0000-0001-7258-8673
https://orcid.org/0000-0001-7258-8673
https://orcid.org/0000-0001-7258-8673
https://orcid.org/0000-0001-7258-8673
https://orcid.org/0000-0001-7258-8673
https://orcid.org/0000-0001-7258-8673
https://orcid.org/0000-0001-7258-8673
https://orcid.org/0000-0001-7258-8673
https://orcid.org/0000-0002-0663-9193
https://orcid.org/0000-0002-0663-9193
https://orcid.org/0000-0002-0663-9193
https://orcid.org/0000-0002-0663-9193
https://orcid.org/0000-0002-0663-9193
https://orcid.org/0000-0002-0663-9193
https://orcid.org/0000-0002-0663-9193
https://orcid.org/0000-0002-0663-9193
https://orcid.org/0000-0003-3987-068X
https://orcid.org/0000-0003-3987-068X
https://orcid.org/0000-0003-3987-068X
https://orcid.org/0000-0003-3987-068X
https://orcid.org/0000-0003-3987-068X
https://orcid.org/0000-0003-3987-068X
https://orcid.org/0000-0003-3987-068X
https://orcid.org/0000-0003-3987-068X
https://orcid.org/0000-0002-7951-4295
https://orcid.org/0000-0002-7951-4295
https://orcid.org/0000-0002-7951-4295
https://orcid.org/0000-0002-7951-4295
https://orcid.org/0000-0002-7951-4295
https://orcid.org/0000-0002-7951-4295
https://orcid.org/0000-0002-7951-4295
https://orcid.org/0000-0002-7951-4295
https://orcid.org/0000-0003-4789-8893
https://orcid.org/0000-0003-4789-8893
https://orcid.org/0000-0003-4789-8893
https://orcid.org/0000-0003-4789-8893
https://orcid.org/0000-0003-4789-8893
https://orcid.org/0000-0003-4789-8893
https://orcid.org/0000-0003-4789-8893
https://orcid.org/0000-0003-4789-8893
https://orcid.org/0000-0002-3051-4374
https://orcid.org/0000-0002-3051-4374
https://orcid.org/0000-0002-3051-4374
https://orcid.org/0000-0002-3051-4374
https://orcid.org/0000-0002-3051-4374
https://orcid.org/0000-0002-3051-4374
https://orcid.org/0000-0002-3051-4374
https://orcid.org/0000-0002-3051-4374
https://orcid.org/0000-0003-1207-6638
https://orcid.org/0000-0003-1207-6638
https://orcid.org/0000-0003-1207-6638
https://orcid.org/0000-0003-1207-6638
https://orcid.org/0000-0003-1207-6638
https://orcid.org/0000-0003-1207-6638
https://orcid.org/0000-0003-1207-6638
https://orcid.org/0000-0003-1207-6638
https://orcid.org/0000-0001-9236-5469
https://orcid.org/0000-0001-9236-5469
https://orcid.org/0000-0001-9236-5469
https://orcid.org/0000-0001-9236-5469
https://orcid.org/0000-0001-9236-5469
https://orcid.org/0000-0001-9236-5469
https://orcid.org/0000-0001-9236-5469
https://orcid.org/0000-0001-9236-5469
https://orcid.org/0000-0001-7216-1784
https://orcid.org/0000-0001-7216-1784
https://orcid.org/0000-0001-7216-1784
https://orcid.org/0000-0001-7216-1784
https://orcid.org/0000-0001-7216-1784
https://orcid.org/0000-0001-7216-1784
https://orcid.org/0000-0001-7216-1784
https://orcid.org/0000-0001-7216-1784
https://orcid.org/0000-0001-6291-0227
https://orcid.org/0000-0001-6291-0227
https://orcid.org/0000-0001-6291-0227
https://orcid.org/0000-0001-6291-0227
https://orcid.org/0000-0001-6291-0227
https://orcid.org/0000-0001-6291-0227
https://orcid.org/0000-0001-6291-0227
https://orcid.org/0000-0001-6291-0227
https://orcid.org/0000-0002-4825-6764
https://orcid.org/0000-0002-4825-6764
https://orcid.org/0000-0002-4825-6764
https://orcid.org/0000-0002-4825-6764
https://orcid.org/0000-0002-4825-6764
https://orcid.org/0000-0002-4825-6764
https://orcid.org/0000-0002-4825-6764
https://orcid.org/0000-0002-4825-6764
https://orcid.org/0000-0002-6072-8189
https://orcid.org/0000-0002-6072-8189
https://orcid.org/0000-0002-6072-8189
https://orcid.org/0000-0002-6072-8189
https://orcid.org/0000-0002-6072-8189
https://orcid.org/0000-0002-6072-8189
https://orcid.org/0000-0002-6072-8189
https://orcid.org/0000-0002-6072-8189
https://orcid.org/0000-0001-5318-1253
https://orcid.org/0000-0001-5318-1253
https://orcid.org/0000-0001-5318-1253
https://orcid.org/0000-0001-5318-1253
https://orcid.org/0000-0001-5318-1253
https://orcid.org/0000-0001-5318-1253
https://orcid.org/0000-0001-5318-1253
https://orcid.org/0000-0001-5318-1253
https://orcid.org/0000-0001-8189-4920
https://orcid.org/0000-0001-8189-4920
https://orcid.org/0000-0001-8189-4920
https://orcid.org/0000-0001-8189-4920
https://orcid.org/0000-0001-8189-4920
https://orcid.org/0000-0001-8189-4920
https://orcid.org/0000-0001-8189-4920
https://orcid.org/0000-0001-8189-4920
https://orcid.org/0000-0002-0642-5507
https://orcid.org/0000-0002-0642-5507
https://orcid.org/0000-0002-0642-5507
https://orcid.org/0000-0002-0642-5507
https://orcid.org/0000-0002-0642-5507
https://orcid.org/0000-0002-0642-5507
https://orcid.org/0000-0002-0642-5507
https://orcid.org/0000-0002-0642-5507
https://orcid.org/0000-0002-5700-282X
https://orcid.org/0000-0002-5700-282X
https://orcid.org/0000-0002-5700-282X
https://orcid.org/0000-0002-5700-282X
https://orcid.org/0000-0002-5700-282X
https://orcid.org/0000-0002-5700-282X
https://orcid.org/0000-0002-5700-282X
https://orcid.org/0000-0002-5700-282X
https://orcid.org/0000-0003-4618-5939
https://orcid.org/0000-0003-4618-5939
https://orcid.org/0000-0003-4618-5939
https://orcid.org/0000-0003-4618-5939
https://orcid.org/0000-0003-4618-5939
https://orcid.org/0000-0003-4618-5939
https://orcid.org/0000-0003-4618-5939
https://orcid.org/0000-0003-4618-5939
https://orcid.org/0000-0003-4888-5154
https://orcid.org/0000-0003-4888-5154
https://orcid.org/0000-0003-4888-5154
https://orcid.org/0000-0003-4888-5154
https://orcid.org/0000-0003-4888-5154
https://orcid.org/0000-0003-4888-5154
https://orcid.org/0000-0003-4888-5154
https://orcid.org/0000-0003-4888-5154
https://orcid.org/0000-0002-2824-626X
https://orcid.org/0000-0002-2824-626X
https://orcid.org/0000-0002-2824-626X
https://orcid.org/0000-0002-2824-626X
https://orcid.org/0000-0002-2824-626X
https://orcid.org/0000-0002-2824-626X
https://orcid.org/0000-0002-2824-626X
https://orcid.org/0000-0002-2824-626X
https://orcid.org/0000-0002-6899-3833
https://orcid.org/0000-0002-6899-3833
https://orcid.org/0000-0002-6899-3833
https://orcid.org/0000-0002-6899-3833
https://orcid.org/0000-0002-6899-3833
https://orcid.org/0000-0002-6899-3833
https://orcid.org/0000-0002-6899-3833
https://orcid.org/0000-0002-6899-3833
https://orcid.org/0000-0003-0123-7600
https://orcid.org/0000-0003-0123-7600
https://orcid.org/0000-0003-0123-7600
https://orcid.org/0000-0003-0123-7600
https://orcid.org/0000-0003-0123-7600
https://orcid.org/0000-0003-0123-7600
https://orcid.org/0000-0003-0123-7600
https://orcid.org/0000-0003-0123-7600
https://orcid.org/0000-0001-7068-2332
https://orcid.org/0000-0001-7068-2332
https://orcid.org/0000-0001-7068-2332
https://orcid.org/0000-0001-7068-2332
https://orcid.org/0000-0001-7068-2332
https://orcid.org/0000-0001-7068-2332
https://orcid.org/0000-0001-7068-2332
https://orcid.org/0000-0001-7068-2332
https://orcid.org/0000-0001-6176-853X
https://orcid.org/0000-0001-6176-853X
https://orcid.org/0000-0001-6176-853X
https://orcid.org/0000-0001-6176-853X
https://orcid.org/0000-0001-6176-853X
https://orcid.org/0000-0001-6176-853X
https://orcid.org/0000-0001-6176-853X
https://orcid.org/0000-0001-6176-853X
https://orcid.org/0000-0002-9108-5059
https://orcid.org/0000-0002-9108-5059
https://orcid.org/0000-0002-9108-5059
https://orcid.org/0000-0002-9108-5059
https://orcid.org/0000-0002-9108-5059
https://orcid.org/0000-0002-9108-5059
https://orcid.org/0000-0002-9108-5059
https://orcid.org/0000-0002-9108-5059
https://orcid.org/0000-0002-2874-1228
https://orcid.org/0000-0002-2874-1228
https://orcid.org/0000-0002-2874-1228
https://orcid.org/0000-0002-2874-1228
https://orcid.org/0000-0002-2874-1228
https://orcid.org/0000-0002-2874-1228
https://orcid.org/0000-0002-2874-1228
https://orcid.org/0000-0002-2874-1228
https://orcid.org/0000-0003-1653-3795
https://orcid.org/0000-0003-1653-3795
https://orcid.org/0000-0003-1653-3795
https://orcid.org/0000-0003-1653-3795
https://orcid.org/0000-0003-1653-3795
https://orcid.org/0000-0003-1653-3795
https://orcid.org/0000-0003-1653-3795
https://orcid.org/0000-0003-1653-3795
https://orcid.org/0000-0003-1437-4647
https://orcid.org/0000-0003-1437-4647
https://orcid.org/0000-0003-1437-4647
https://orcid.org/0000-0003-1437-4647
https://orcid.org/0000-0003-1437-4647
https://orcid.org/0000-0003-1437-4647
https://orcid.org/0000-0003-1437-4647
https://orcid.org/0000-0003-1437-4647
https://orcid.org/0000-0001-8720-6113
https://orcid.org/0000-0001-8720-6113
https://orcid.org/0000-0001-8720-6113
https://orcid.org/0000-0001-8720-6113
https://orcid.org/0000-0001-8720-6113
https://orcid.org/0000-0001-8720-6113
https://orcid.org/0000-0001-8720-6113
https://orcid.org/0000-0001-8720-6113
https://orcid.org/0000-0001-9879-6884
https://orcid.org/0000-0001-9879-6884
https://orcid.org/0000-0001-9879-6884
https://orcid.org/0000-0001-9879-6884
https://orcid.org/0000-0001-9879-6884
https://orcid.org/0000-0001-9879-6884
https://orcid.org/0000-0001-9879-6884
https://orcid.org/0000-0001-9879-6884
https://orcid.org/0000-0002-7367-8002
https://orcid.org/0000-0002-7367-8002
https://orcid.org/0000-0002-7367-8002
https://orcid.org/0000-0002-7367-8002
https://orcid.org/0000-0002-7367-8002
https://orcid.org/0000-0002-7367-8002
https://orcid.org/0000-0002-7367-8002
https://orcid.org/0000-0002-7367-8002
https://orcid.org/0000-0002-1702-9577
https://orcid.org/0000-0002-1702-9577
https://orcid.org/0000-0002-1702-9577
https://orcid.org/0000-0002-1702-9577
https://orcid.org/0000-0002-1702-9577
https://orcid.org/0000-0002-1702-9577
https://orcid.org/0000-0002-1702-9577
https://orcid.org/0000-0002-1702-9577
https://orcid.org/0000-0003-0703-947X
https://orcid.org/0000-0003-0703-947X
https://orcid.org/0000-0003-0703-947X
https://orcid.org/0000-0003-0703-947X
https://orcid.org/0000-0003-0703-947X
https://orcid.org/0000-0003-0703-947X
https://orcid.org/0000-0003-0703-947X
https://orcid.org/0000-0003-0703-947X
https://orcid.org/0000-0002-5984-5353
https://orcid.org/0000-0002-5984-5353
https://orcid.org/0000-0002-5984-5353
https://orcid.org/0000-0002-5984-5353
https://orcid.org/0000-0002-5984-5353
https://orcid.org/0000-0002-5984-5353
https://orcid.org/0000-0002-5984-5353
https://orcid.org/0000-0002-5984-5353
https://orcid.org/0000-0002-3842-9051
https://orcid.org/0000-0002-3842-9051
https://orcid.org/0000-0002-3842-9051
https://orcid.org/0000-0002-3842-9051
https://orcid.org/0000-0002-3842-9051
https://orcid.org/0000-0002-3842-9051
https://orcid.org/0000-0002-3842-9051
https://orcid.org/0000-0002-3842-9051
https://orcid.org/0000-0003-3764-8612
https://orcid.org/0000-0003-3764-8612
https://orcid.org/0000-0003-3764-8612
https://orcid.org/0000-0003-3764-8612
https://orcid.org/0000-0003-3764-8612
https://orcid.org/0000-0003-3764-8612
https://orcid.org/0000-0003-3764-8612
https://orcid.org/0000-0003-3764-8612
https://orcid.org/0000-0002-2896-1992
https://orcid.org/0000-0002-2896-1992
https://orcid.org/0000-0002-2896-1992
https://orcid.org/0000-0002-2896-1992
https://orcid.org/0000-0002-2896-1992
https://orcid.org/0000-0002-2896-1992
https://orcid.org/0000-0002-2896-1992
https://orcid.org/0000-0002-2896-1992
https://orcid.org/0000-0002-5793-6665
https://orcid.org/0000-0002-5793-6665
https://orcid.org/0000-0002-5793-6665
https://orcid.org/0000-0002-5793-6665
https://orcid.org/0000-0002-5793-6665
https://orcid.org/0000-0002-5793-6665
https://orcid.org/0000-0002-5793-6665
https://orcid.org/0000-0002-5793-6665
https://orcid.org/0000-0002-6719-8686
https://orcid.org/0000-0002-6719-8686
https://orcid.org/0000-0002-6719-8686
https://orcid.org/0000-0002-6719-8686
https://orcid.org/0000-0002-6719-8686
https://orcid.org/0000-0002-6719-8686
https://orcid.org/0000-0002-6719-8686
https://orcid.org/0000-0002-6719-8686
https://orcid.org/0000-0002-5482-6743
https://orcid.org/0000-0002-5482-6743
https://orcid.org/0000-0002-5482-6743
https://orcid.org/0000-0002-5482-6743
https://orcid.org/0000-0002-5482-6743
https://orcid.org/0000-0002-5482-6743
https://orcid.org/0000-0002-5482-6743
https://orcid.org/0000-0002-5482-6743
https://orcid.org/0000-0002-4092-9602
https://orcid.org/0000-0002-4092-9602
https://orcid.org/0000-0002-4092-9602
https://orcid.org/0000-0002-4092-9602
https://orcid.org/0000-0002-4092-9602
https://orcid.org/0000-0002-4092-9602
https://orcid.org/0000-0002-4092-9602
https://orcid.org/0000-0002-4092-9602
https://orcid.org/0000-0002-5105-344X
https://orcid.org/0000-0002-5105-344X
https://orcid.org/0000-0002-5105-344X
https://orcid.org/0000-0002-5105-344X
https://orcid.org/0000-0002-5105-344X
https://orcid.org/0000-0002-5105-344X
https://orcid.org/0000-0002-5105-344X
https://orcid.org/0000-0002-5105-344X
https://orcid.org/0000-0002-1347-0680
https://orcid.org/0000-0002-1347-0680
https://orcid.org/0000-0002-1347-0680
https://orcid.org/0000-0002-1347-0680
https://orcid.org/0000-0002-1347-0680
https://orcid.org/0000-0002-1347-0680
https://orcid.org/0000-0002-1347-0680
https://orcid.org/0000-0002-1347-0680
https://orcid.org/0000-0002-3839-3909
https://orcid.org/0000-0002-3839-3909
https://orcid.org/0000-0002-3839-3909
https://orcid.org/0000-0002-3839-3909
https://orcid.org/0000-0002-3839-3909
https://orcid.org/0000-0002-3839-3909
https://orcid.org/0000-0002-3839-3909
https://orcid.org/0000-0002-3839-3909
https://orcid.org/0000-0002-5497-3401
https://orcid.org/0000-0002-5497-3401
https://orcid.org/0000-0002-5497-3401
https://orcid.org/0000-0002-5497-3401
https://orcid.org/0000-0002-5497-3401
https://orcid.org/0000-0002-5497-3401
https://orcid.org/0000-0002-5497-3401
https://orcid.org/0000-0002-5497-3401
https://orcid.org/0000-0002-3483-7517
https://orcid.org/0000-0002-3483-7517
https://orcid.org/0000-0002-3483-7517
https://orcid.org/0000-0002-3483-7517
https://orcid.org/0000-0002-3483-7517
https://orcid.org/0000-0002-3483-7517
https://orcid.org/0000-0002-3483-7517
https://orcid.org/0000-0002-3483-7517
https://orcid.org/0000-0003-4514-7690
https://orcid.org/0000-0003-4514-7690
https://orcid.org/0000-0003-4514-7690
https://orcid.org/0000-0003-4514-7690
https://orcid.org/0000-0003-4514-7690
https://orcid.org/0000-0003-4514-7690
https://orcid.org/0000-0003-4514-7690
https://orcid.org/0000-0003-4514-7690
https://orcid.org/0000-0002-6987-2048
https://orcid.org/0000-0002-6987-2048
https://orcid.org/0000-0002-6987-2048
https://orcid.org/0000-0002-6987-2048
https://orcid.org/0000-0002-6987-2048
https://orcid.org/0000-0002-6987-2048
https://orcid.org/0000-0002-6987-2048
https://orcid.org/0000-0002-6987-2048
https://orcid.org/0000-0001-8057-0203
https://orcid.org/0000-0001-8057-0203
https://orcid.org/0000-0001-8057-0203
https://orcid.org/0000-0001-8057-0203
https://orcid.org/0000-0001-8057-0203
https://orcid.org/0000-0001-8057-0203
https://orcid.org/0000-0001-8057-0203
https://orcid.org/0000-0001-8057-0203
https://orcid.org/0000-0003-3681-1887
https://orcid.org/0000-0003-3681-1887
https://orcid.org/0000-0003-3681-1887
https://orcid.org/0000-0003-3681-1887
https://orcid.org/0000-0003-3681-1887
https://orcid.org/0000-0003-3681-1887
https://orcid.org/0000-0003-3681-1887
https://orcid.org/0000-0003-3681-1887
https://orcid.org/0000-0003-3681-1887
https://orcid.org/0000-0002-2288-4252
https://orcid.org/0000-0002-2288-4252
https://orcid.org/0000-0002-2288-4252
https://orcid.org/0000-0002-2288-4252
https://orcid.org/0000-0002-2288-4252
https://orcid.org/0000-0002-2288-4252
https://orcid.org/0000-0002-2288-4252
https://orcid.org/0000-0002-2288-4252
https://orcid.org/0000-0001-5523-4603
https://orcid.org/0000-0001-5523-4603
https://orcid.org/0000-0001-5523-4603
https://orcid.org/0000-0001-5523-4603
https://orcid.org/0000-0001-5523-4603
https://orcid.org/0000-0001-5523-4603
https://orcid.org/0000-0001-5523-4603
https://orcid.org/0000-0001-5523-4603
https://orcid.org/0000-0003-3126-5100
https://orcid.org/0000-0003-3126-5100
https://orcid.org/0000-0003-3126-5100
https://orcid.org/0000-0003-3126-5100
https://orcid.org/0000-0003-3126-5100
https://orcid.org/0000-0003-3126-5100
https://orcid.org/0000-0003-3126-5100
https://orcid.org/0000-0003-3126-5100
https://orcid.org/0000-0003-0630-3902
https://orcid.org/0000-0003-0630-3902
https://orcid.org/0000-0003-0630-3902
https://orcid.org/0000-0003-0630-3902
https://orcid.org/0000-0003-0630-3902
https://orcid.org/0000-0003-0630-3902
https://orcid.org/0000-0003-0630-3902
https://orcid.org/0000-0003-0630-3902
https://orcid.org/0000-0001-6538-1447
https://orcid.org/0000-0001-6538-1447
https://orcid.org/0000-0001-6538-1447
https://orcid.org/0000-0001-6538-1447
https://orcid.org/0000-0001-6538-1447
https://orcid.org/0000-0001-6538-1447
https://orcid.org/0000-0001-6538-1447
https://orcid.org/0000-0001-6538-1447
https://orcid.org/0009-0009-2249-8798
https://orcid.org/0009-0009-2249-8798
https://orcid.org/0009-0009-2249-8798
https://orcid.org/0009-0009-2249-8798
https://orcid.org/0009-0009-2249-8798
https://orcid.org/0009-0009-2249-8798
https://orcid.org/0009-0009-2249-8798
https://orcid.org/0009-0009-2249-8798
https://orcid.org/0000-0002-2304-7798
https://orcid.org/0000-0002-2304-7798
https://orcid.org/0000-0002-2304-7798
https://orcid.org/0000-0002-2304-7798
https://orcid.org/0000-0002-2304-7798
https://orcid.org/0000-0002-2304-7798
https://orcid.org/0000-0002-2304-7798
https://orcid.org/0000-0002-2304-7798
https://orcid.org/0000-0001-7462-3794
https://orcid.org/0000-0001-7462-3794
https://orcid.org/0000-0001-7462-3794
https://orcid.org/0000-0001-7462-3794
https://orcid.org/0000-0001-7462-3794
https://orcid.org/0000-0001-7462-3794
https://orcid.org/0000-0001-7462-3794
https://orcid.org/0000-0001-7462-3794
https://orcid.org/0000-0002-2254-010X
https://orcid.org/0000-0002-2254-010X
https://orcid.org/0000-0002-2254-010X
https://orcid.org/0000-0002-2254-010X
https://orcid.org/0000-0002-2254-010X
https://orcid.org/0000-0002-2254-010X
https://orcid.org/0000-0002-2254-010X
https://orcid.org/0000-0002-2254-010X
https://orcid.org/0000-0002-4804-5537
https://orcid.org/0000-0002-4804-5537
https://orcid.org/0000-0002-4804-5537
https://orcid.org/0000-0002-4804-5537
https://orcid.org/0000-0002-4804-5537
https://orcid.org/0000-0002-4804-5537
https://orcid.org/0000-0002-4804-5537
https://orcid.org/0000-0002-4804-5537
https://orcid.org/0000-0002-7404-4845
https://orcid.org/0000-0002-7404-4845
https://orcid.org/0000-0002-7404-4845
https://orcid.org/0000-0002-7404-4845
https://orcid.org/0000-0002-7404-4845
https://orcid.org/0000-0002-7404-4845
https://orcid.org/0000-0002-7404-4845
https://orcid.org/0000-0002-7404-4845
https://orcid.org/0000-0001-8755-9322
https://orcid.org/0000-0001-8755-9322
https://orcid.org/0000-0001-8755-9322
https://orcid.org/0000-0001-8755-9322
https://orcid.org/0000-0001-8755-9322
https://orcid.org/0000-0001-8755-9322
https://orcid.org/0000-0001-8755-9322
https://orcid.org/0000-0001-8755-9322
https://orcid.org/0000-0003-0107-1540
https://orcid.org/0000-0003-0107-1540
https://orcid.org/0000-0003-0107-1540
https://orcid.org/0000-0003-0107-1540
https://orcid.org/0000-0003-0107-1540
https://orcid.org/0000-0003-0107-1540
https://orcid.org/0000-0003-0107-1540
https://orcid.org/0000-0003-0107-1540
https://orcid.org/0000-0003-1714-365X
https://orcid.org/0000-0003-1714-365X
https://orcid.org/0000-0003-1714-365X
https://orcid.org/0000-0003-1714-365X
https://orcid.org/0000-0003-1714-365X
https://orcid.org/0000-0003-1714-365X
https://orcid.org/0000-0003-1714-365X
https://orcid.org/0000-0003-1714-365X
https://orcid.org/0000-0003-3763-1386
https://orcid.org/0000-0003-3763-1386
https://orcid.org/0000-0003-3763-1386
https://orcid.org/0000-0003-3763-1386
https://orcid.org/0000-0003-3763-1386
https://orcid.org/0000-0003-3763-1386
https://orcid.org/0000-0003-3763-1386
https://orcid.org/0000-0003-3763-1386
https://orcid.org/0000-0001-7515-9639
https://orcid.org/0000-0001-7515-9639
https://orcid.org/0000-0001-7515-9639
https://orcid.org/0000-0001-7515-9639
https://orcid.org/0000-0001-7515-9639
https://orcid.org/0000-0001-7515-9639
https://orcid.org/0000-0001-7515-9639
https://orcid.org/0000-0001-7515-9639
https://orcid.org/0000-0002-5993-8808
https://orcid.org/0000-0002-5993-8808
https://orcid.org/0000-0002-5993-8808
https://orcid.org/0000-0002-5993-8808
https://orcid.org/0000-0002-5993-8808
https://orcid.org/0000-0002-5993-8808
https://orcid.org/0000-0002-5993-8808
https://orcid.org/0000-0002-5993-8808
https://orcid.org/0000-0002-3997-5046
https://orcid.org/0000-0002-3997-5046
https://orcid.org/0000-0002-3997-5046
https://orcid.org/0000-0002-3997-5046
https://orcid.org/0000-0002-3997-5046
https://orcid.org/0000-0002-3997-5046
https://orcid.org/0000-0002-3997-5046
https://orcid.org/0000-0002-3997-5046
https://orcid.org/0000-0002-9186-7034
https://orcid.org/0000-0002-9186-7034
https://orcid.org/0000-0002-9186-7034
https://orcid.org/0000-0002-9186-7034
https://orcid.org/0000-0002-9186-7034
https://orcid.org/0000-0002-9186-7034
https://orcid.org/0000-0002-9186-7034
https://orcid.org/0000-0002-9186-7034
https://orcid.org/0000-0003-4412-7161
https://orcid.org/0000-0003-4412-7161
https://orcid.org/0000-0003-4412-7161
https://orcid.org/0000-0003-4412-7161
https://orcid.org/0000-0003-4412-7161
https://orcid.org/0000-0003-4412-7161
https://orcid.org/0000-0003-4412-7161
https://orcid.org/0000-0003-4412-7161
https://orcid.org/0000-0002-1998-3209
https://orcid.org/0000-0002-1998-3209
https://orcid.org/0000-0002-1998-3209
https://orcid.org/0000-0002-1998-3209
https://orcid.org/0000-0002-1998-3209
https://orcid.org/0000-0002-1998-3209
https://orcid.org/0000-0002-1998-3209
https://orcid.org/0000-0002-1998-3209
https://orcid.org/0000-0003-0470-3718
https://orcid.org/0000-0003-0470-3718
https://orcid.org/0000-0003-0470-3718
https://orcid.org/0000-0003-0470-3718
https://orcid.org/0000-0003-0470-3718
https://orcid.org/0000-0003-0470-3718
https://orcid.org/0000-0003-0470-3718
https://orcid.org/0000-0003-0470-3718
https://orcid.org/0000-0002-7171-7274
https://orcid.org/0000-0002-7171-7274
https://orcid.org/0000-0002-7171-7274
https://orcid.org/0000-0002-7171-7274
https://orcid.org/0000-0002-7171-7274
https://orcid.org/0000-0002-7171-7274
https://orcid.org/0000-0002-7171-7274
https://orcid.org/0000-0002-7171-7274
https://orcid.org/0000-0001-6034-2238
https://orcid.org/0000-0001-6034-2238
https://orcid.org/0000-0001-6034-2238
https://orcid.org/0000-0001-6034-2238
https://orcid.org/0000-0001-6034-2238
https://orcid.org/0000-0001-6034-2238
https://orcid.org/0000-0001-6034-2238
https://orcid.org/0000-0001-6034-2238
https://orcid.org/0009-0003-8047-3958
https://orcid.org/0009-0003-8047-3958
https://orcid.org/0009-0003-8047-3958
https://orcid.org/0009-0003-8047-3958
https://orcid.org/0009-0003-8047-3958
https://orcid.org/0009-0003-8047-3958
https://orcid.org/0009-0003-8047-3958
https://orcid.org/0009-0003-8047-3958
https://orcid.org/0000-0002-2765-3955
https://orcid.org/0000-0002-2765-3955
https://orcid.org/0000-0002-2765-3955
https://orcid.org/0000-0002-2765-3955
https://orcid.org/0000-0002-2765-3955
https://orcid.org/0000-0002-2765-3955
https://orcid.org/0000-0002-2765-3955
https://orcid.org/0000-0002-2765-3955
https://orcid.org/0000-0002-7641-0060
https://orcid.org/0000-0002-7641-0060
https://orcid.org/0000-0002-7641-0060
https://orcid.org/0000-0002-7641-0060
https://orcid.org/0000-0002-7641-0060
https://orcid.org/0000-0002-7641-0060
https://orcid.org/0000-0002-7641-0060
https://orcid.org/0000-0002-7641-0060
https://orcid.org/0000-0002-2321-1017
https://orcid.org/0000-0002-2321-1017
https://orcid.org/0000-0002-2321-1017
https://orcid.org/0000-0002-2321-1017
https://orcid.org/0000-0002-2321-1017
https://orcid.org/0000-0002-2321-1017
https://orcid.org/0000-0002-2321-1017
https://orcid.org/0000-0002-2321-1017
https://orcid.org/0000-0001-6185-2045
https://orcid.org/0000-0001-6185-2045
https://orcid.org/0000-0001-6185-2045
https://orcid.org/0000-0001-6185-2045
https://orcid.org/0000-0001-6185-2045
https://orcid.org/0000-0001-6185-2045
https://orcid.org/0000-0001-6185-2045
https://orcid.org/0000-0001-6185-2045
https://orcid.org/0000-0001-7661-2810
https://orcid.org/0000-0001-7661-2810
https://orcid.org/0000-0001-7661-2810
https://orcid.org/0000-0001-7661-2810
https://orcid.org/0000-0001-7661-2810
https://orcid.org/0000-0001-7661-2810
https://orcid.org/0000-0001-7661-2810
https://orcid.org/0000-0001-7661-2810
https://orcid.org/0000-0001-8229-2024
https://orcid.org/0000-0001-8229-2024
https://orcid.org/0000-0001-8229-2024
https://orcid.org/0000-0001-8229-2024
https://orcid.org/0000-0001-8229-2024
https://orcid.org/0000-0001-8229-2024
https://orcid.org/0000-0001-8229-2024
https://orcid.org/0000-0001-8229-2024
https://orcid.org/0000-0002-3780-7735
https://orcid.org/0000-0002-3780-7735
https://orcid.org/0000-0002-3780-7735
https://orcid.org/0000-0002-3780-7735
https://orcid.org/0000-0002-3780-7735
https://orcid.org/0000-0002-3780-7735
https://orcid.org/0000-0002-3780-7735
https://orcid.org/0000-0002-3780-7735
https://orcid.org/0000-0002-7489-7418
https://orcid.org/0000-0002-7489-7418
https://orcid.org/0000-0002-7489-7418
https://orcid.org/0000-0002-7489-7418
https://orcid.org/0000-0002-7489-7418
https://orcid.org/0000-0002-7489-7418
https://orcid.org/0000-0002-7489-7418
https://orcid.org/0000-0002-7489-7418
https://orcid.org/0000-0002-0030-8051
https://orcid.org/0000-0002-0030-8051
https://orcid.org/0000-0002-0030-8051
https://orcid.org/0000-0002-0030-8051
https://orcid.org/0000-0002-0030-8051
https://orcid.org/0000-0002-0030-8051
https://orcid.org/0000-0002-0030-8051
https://orcid.org/0000-0002-0030-8051
https://orcid.org/0000-0003-4083-9567
https://orcid.org/0000-0003-4083-9567
https://orcid.org/0000-0003-4083-9567
https://orcid.org/0000-0003-4083-9567
https://orcid.org/0000-0003-4083-9567
https://orcid.org/0000-0003-4083-9567
https://orcid.org/0000-0003-4083-9567
https://orcid.org/0000-0003-4083-9567
https://orcid.org/0000-0003-4939-1404
https://orcid.org/0000-0003-4939-1404
https://orcid.org/0000-0003-4939-1404
https://orcid.org/0000-0003-4939-1404
https://orcid.org/0000-0003-4939-1404
https://orcid.org/0000-0003-4939-1404
https://orcid.org/0000-0003-4939-1404
https://orcid.org/0000-0003-4939-1404


A. Liu https://orcid.org/0000-0003-1081-8722
G. C. Liu https://orcid.org/0000-0001-5663-3016
Jian Liu https://orcid.org/0000-0001-6726-3268
J. Llobera-Querol https://orcid.org/0000-0003-3322-6850
R. K. L. Lo https://orcid.org/0000-0003-1561-6716
A. Longo https://orcid.org/0000-0003-4254-8579
D. Lopez https://orcid.org/0000-0003-3342-9906
M. Lorenzini https://orcid.org/0000-0002-2765-7905
A. Lorenzo-Medina https://orcid.org/0009-0006-0860-5700
G. Losurdo https://orcid.org/0000-0003-0452-746X
T. P. Lott IV https://orcid.org/0009-0002-2864-162X
J. D. Lough https://orcid.org/0000-0002-5160-0239
C. O. Lousto https://orcid.org/0000-0002-6400-9640
N. Lu https://orcid.org/0000-0002-8861-9902
D. Lumaca https://orcid.org/0000-0002-3628-1591
A. W. Lussier https://orcid.org/0000-0002-4507-1123
L.-T. Ma https://orcid.org/0009-0000-0674-7592
M. Ma’arif https://orcid.org/0000-0001-8472-7095
R. Macas https://orcid.org/0000-0002-6096-8297
A. Macedo https://orcid.org/0009-0001-7671-6377
D. M. Macleod https://orcid.org/0000-0002-1395-8694
I. A. O. MacMillan https://orcid.org/0000-0002-6927-1031
A. Macquet https://orcid.org/0000-0001-5955-6415
S. Maenaut https://orcid.org/0000-0003-1464-2605
C. Magazzù https://orcid.org/0000-0002-9913-381X
R. M. Magee https://orcid.org/0000-0001-9769-531X
E. Maggio https://orcid.org/0000-0002-1960-8185
M. Magnozzi https://orcid.org/0000-0003-4512-8430
U. Mali https://orcid.org/0009-0003-1285-2788
V. Mandic https://orcid.org/0000-0001-6333-8621
V. Mangano https://orcid.org/0000-0001-7902-8505
G. L. Mansell https://orcid.org/0000-0003-4736-6678
M. Manske https://orcid.org/0000-0002-7778-1189
M. Mantovani https://orcid.org/0000-0002-4424-5726
M. Mapelli https://orcid.org/0000-0001-8799-2548
D. Marín Pina https://orcid.org/0000-0001-6482-1842
F. Marion https://orcid.org/0000-0002-8184-1017
S. Márka https://orcid.org/0000-0002-3957-1324
Z. Márka https://orcid.org/0000-0003-1306-5260
S. Marsat https://orcid.org/0000-0001-9449-1071
F. Martelli https://orcid.org/0000-0003-3761-8616
I. W. Martin https://orcid.org/0000-0001-7300-9151
R. M. Martin https://orcid.org/0000-0001-9664-2216
V. Martinez https://orcid.org/0000-0001-5852-2301
J. C. Martins https://orcid.org/0000-0002-6099-4831
M. Masso-Reid https://orcid.org/0000-0001-6177-8105
S. Mastrogiovanni https://orcid.org/0000-0003-1606-4183
M. Matiushechkina https://orcid.org/0000-0002-9957-8720
N. Mavalvala https://orcid.org/0000-0003-0219-9706
L. McCuller https://orcid.org/0000-0003-0851-0593
J. McIver https://orcid.org/0000-0003-0316-1355
A. McLeod https://orcid.org/0000-0001-5424-8368
D. Meacher https://orcid.org/0000-0001-5882-0368
S. Mellaerts https://orcid.org/0000-0002-6715-3066
A. Menendez-Vazquez https://orcid.org/0000-0002-
0828-8219
C. S. Menoni https://orcid.org/0000-0001-9185-2572
R. A. Mercer https://orcid.org/0000-0001-8372-3914
J. R. Mérou https://orcid.org/0000-0002-5776-6643
C. Messenger https://orcid.org/0000-0001-7488-5022
M. Meyer-Conde https://orcid.org/0000-0003-2230-6310
F. Meylahn https://orcid.org/0000-0002-9556-142X

A. Miani https://orcid.org/0000-0001-7737-3129
I. Michaloliakos https://orcid.org/0000-0003-2980-358X
C. Michel https://orcid.org/0000-0003-0606-725X
Y. Michimura https://orcid.org/0000-0002-2218-4002
H. Middleton https://orcid.org/0000-0001-5532-3622
A. L. Miller https://orcid.org/0000-0002-4890-7627
M. Millhouse https://orcid.org/0000-0002-8659-5898
E. Milotti https://orcid.org/0000-0001-7348-9765
V. Milotti https://orcid.org/0000-0003-4732-1226
LL. M. Mir https://orcid.org/0000-0002-4276-715X
L. Mirasola https://orcid.org/0009-0004-0174-1377
M. Miravet-Tenés https://orcid.org/0000-0002-8766-1156
C.-A. Miritescu https://orcid.org/0000-0002-7716-0569
C. Mishra https://orcid.org/0000-0002-8115-8728
T. Mishra https://orcid.org/0000-0002-7881-1677
S. Mitra https://orcid.org/0000-0002-0800-4626
V. P. Mitrofanov https://orcid.org/0000-0002-6983-4981
O. Miyakawa https://orcid.org/0000-0002-9085-7600
S. Miyoki https://orcid.org/0000-0002-1213-8416
G. Mo https://orcid.org/0000-0001-6331-112X
S. R. Mohite https://orcid.org/0000-0003-1356-7156
M. Molina-Ruiz https://orcid.org/0000-0003-4892-3042
A. More https://orcid.org/0000-0001-7714-7076
S. More https://orcid.org/0000-0002-2986-2371
S. Morisaki https://orcid.org/0000-0002-8445-6747
Y. Moriwaki https://orcid.org/0000-0002-4497-6908
G. Morras https://orcid.org/0000-0002-9977-8546
A. Moscatello https://orcid.org/0000-0001-5480-7406
P. Mourier https://orcid.org/0000-0001-8078-6901
B. Mours https://orcid.org/0000-0002-6444-6402
C. M. Mow-Lowry https://orcid.org/0000-0002-0351-4555
F. Muciaccia https://orcid.org/0000-0003-0850-2649
D. Mukherjee https://orcid.org/0000-0001-7335-9418
Suvodip Mukherjee https://orcid.org/0000-0002-3373-5236
N. Mukund https://orcid.org/0000-0002-8666-9156
P. G. Murray https://orcid.org/0000-0002-8218-2404
D. Nabari https://orcid.org/0009-0006-8500-7624
N. Nagarajan https://orcid.org/0000-0003-3695-0078
K. Nakamura https://orcid.org/0000-0001-6148-4289
H. Nakano https://orcid.org/0000-0001-7665-0796
I. Nardecchia https://orcid.org/0000-0001-5558-2595
L. Naticchioni https://orcid.org/0000-0003-2918-0730
R. K. Nayak https://orcid.org/0000-0002-6814-7792
A. Neunzert https://orcid.org/0000-0003-0323-0111
L. Nguyen Quynh https://orcid.org/0000-0002-1828-3702
A. B. Nielsen https://orcid.org/0000-0001-8694-4026
A. Niko https://orcid.org/0009-0007-4502-9359
A. Nishizawa https://orcid.org/0000-0003-3562-0990
E. Nitoglia https://orcid.org/0000-0001-8906-9159
J. Novak https://orcid.org/0000-0002-6029-4712
J. F. Nuño Siles https://orcid.org/0000-0001-8304-8066
L. K. Nuttall https://orcid.org/0000-0002-8599-8791
J. Oberling https://orcid.org/0009-0001-4174-3973
M. Oertel https://orcid.org/0000-0002-1884-8654
K. Oh https://orcid.org/0000-0002-9672-3742
M. Ohashi https://orcid.org/0000-0001-8072-0304
M. Ohkawa https://orcid.org/0000-0002-1380-1419
F. Ohme https://orcid.org/0000-0003-0493-5607
A. S. Oliveira https://orcid.org/0000-0001-5755-5865
R. Oliveri https://orcid.org/0000-0002-7497-871X
K. Oohara https://orcid.org/0000-0002-7518-6677
B. O’Reilly https://orcid.org/0000-0002-3874-8335

23

The Astrophysical Journal, 977:255 (27pp), 2024 December 20 Abac et al.

https://orcid.org/0000-0003-1081-8722
https://orcid.org/0000-0003-1081-8722
https://orcid.org/0000-0003-1081-8722
https://orcid.org/0000-0003-1081-8722
https://orcid.org/0000-0003-1081-8722
https://orcid.org/0000-0003-1081-8722
https://orcid.org/0000-0003-1081-8722
https://orcid.org/0000-0003-1081-8722
https://orcid.org/0000-0001-5663-3016
https://orcid.org/0000-0001-5663-3016
https://orcid.org/0000-0001-5663-3016
https://orcid.org/0000-0001-5663-3016
https://orcid.org/0000-0001-5663-3016
https://orcid.org/0000-0001-5663-3016
https://orcid.org/0000-0001-5663-3016
https://orcid.org/0000-0001-5663-3016
https://orcid.org/0000-0001-6726-3268
https://orcid.org/0000-0001-6726-3268
https://orcid.org/0000-0001-6726-3268
https://orcid.org/0000-0001-6726-3268
https://orcid.org/0000-0001-6726-3268
https://orcid.org/0000-0001-6726-3268
https://orcid.org/0000-0001-6726-3268
https://orcid.org/0000-0001-6726-3268
https://orcid.org/0000-0003-3322-6850
https://orcid.org/0000-0003-3322-6850
https://orcid.org/0000-0003-3322-6850
https://orcid.org/0000-0003-3322-6850
https://orcid.org/0000-0003-3322-6850
https://orcid.org/0000-0003-3322-6850
https://orcid.org/0000-0003-3322-6850
https://orcid.org/0000-0003-3322-6850
https://orcid.org/0000-0003-1561-6716
https://orcid.org/0000-0003-1561-6716
https://orcid.org/0000-0003-1561-6716
https://orcid.org/0000-0003-1561-6716
https://orcid.org/0000-0003-1561-6716
https://orcid.org/0000-0003-1561-6716
https://orcid.org/0000-0003-1561-6716
https://orcid.org/0000-0003-1561-6716
https://orcid.org/0000-0003-4254-8579
https://orcid.org/0000-0003-4254-8579
https://orcid.org/0000-0003-4254-8579
https://orcid.org/0000-0003-4254-8579
https://orcid.org/0000-0003-4254-8579
https://orcid.org/0000-0003-4254-8579
https://orcid.org/0000-0003-4254-8579
https://orcid.org/0000-0003-4254-8579
https://orcid.org/0000-0003-3342-9906
https://orcid.org/0000-0003-3342-9906
https://orcid.org/0000-0003-3342-9906
https://orcid.org/0000-0003-3342-9906
https://orcid.org/0000-0003-3342-9906
https://orcid.org/0000-0003-3342-9906
https://orcid.org/0000-0003-3342-9906
https://orcid.org/0000-0003-3342-9906
https://orcid.org/0000-0002-2765-7905
https://orcid.org/0000-0002-2765-7905
https://orcid.org/0000-0002-2765-7905
https://orcid.org/0000-0002-2765-7905
https://orcid.org/0000-0002-2765-7905
https://orcid.org/0000-0002-2765-7905
https://orcid.org/0000-0002-2765-7905
https://orcid.org/0000-0002-2765-7905
https://orcid.org/0009-0006-0860-5700
https://orcid.org/0009-0006-0860-5700
https://orcid.org/0009-0006-0860-5700
https://orcid.org/0009-0006-0860-5700
https://orcid.org/0009-0006-0860-5700
https://orcid.org/0009-0006-0860-5700
https://orcid.org/0009-0006-0860-5700
https://orcid.org/0009-0006-0860-5700
https://orcid.org/0000-0003-0452-746X
https://orcid.org/0000-0003-0452-746X
https://orcid.org/0000-0003-0452-746X
https://orcid.org/0000-0003-0452-746X
https://orcid.org/0000-0003-0452-746X
https://orcid.org/0000-0003-0452-746X
https://orcid.org/0000-0003-0452-746X
https://orcid.org/0000-0003-0452-746X
https://orcid.org/0009-0002-2864-162X
https://orcid.org/0009-0002-2864-162X
https://orcid.org/0009-0002-2864-162X
https://orcid.org/0009-0002-2864-162X
https://orcid.org/0009-0002-2864-162X
https://orcid.org/0009-0002-2864-162X
https://orcid.org/0009-0002-2864-162X
https://orcid.org/0009-0002-2864-162X
https://orcid.org/0000-0002-5160-0239
https://orcid.org/0000-0002-5160-0239
https://orcid.org/0000-0002-5160-0239
https://orcid.org/0000-0002-5160-0239
https://orcid.org/0000-0002-5160-0239
https://orcid.org/0000-0002-5160-0239
https://orcid.org/0000-0002-5160-0239
https://orcid.org/0000-0002-5160-0239
https://orcid.org/0000-0002-6400-9640
https://orcid.org/0000-0002-6400-9640
https://orcid.org/0000-0002-6400-9640
https://orcid.org/0000-0002-6400-9640
https://orcid.org/0000-0002-6400-9640
https://orcid.org/0000-0002-6400-9640
https://orcid.org/0000-0002-6400-9640
https://orcid.org/0000-0002-6400-9640
https://orcid.org/0000-0002-8861-9902
https://orcid.org/0000-0002-8861-9902
https://orcid.org/0000-0002-8861-9902
https://orcid.org/0000-0002-8861-9902
https://orcid.org/0000-0002-8861-9902
https://orcid.org/0000-0002-8861-9902
https://orcid.org/0000-0002-8861-9902
https://orcid.org/0000-0002-8861-9902
https://orcid.org/0000-0002-3628-1591
https://orcid.org/0000-0002-3628-1591
https://orcid.org/0000-0002-3628-1591
https://orcid.org/0000-0002-3628-1591
https://orcid.org/0000-0002-3628-1591
https://orcid.org/0000-0002-3628-1591
https://orcid.org/0000-0002-3628-1591
https://orcid.org/0000-0002-3628-1591
https://orcid.org/0000-0002-4507-1123
https://orcid.org/0000-0002-4507-1123
https://orcid.org/0000-0002-4507-1123
https://orcid.org/0000-0002-4507-1123
https://orcid.org/0000-0002-4507-1123
https://orcid.org/0000-0002-4507-1123
https://orcid.org/0000-0002-4507-1123
https://orcid.org/0000-0002-4507-1123
https://orcid.org/0009-0000-0674-7592
https://orcid.org/0009-0000-0674-7592
https://orcid.org/0009-0000-0674-7592
https://orcid.org/0009-0000-0674-7592
https://orcid.org/0009-0000-0674-7592
https://orcid.org/0009-0000-0674-7592
https://orcid.org/0009-0000-0674-7592
https://orcid.org/0009-0000-0674-7592
https://orcid.org/0000-0001-8472-7095
https://orcid.org/0000-0001-8472-7095
https://orcid.org/0000-0001-8472-7095
https://orcid.org/0000-0001-8472-7095
https://orcid.org/0000-0001-8472-7095
https://orcid.org/0000-0001-8472-7095
https://orcid.org/0000-0001-8472-7095
https://orcid.org/0000-0001-8472-7095
https://orcid.org/0000-0002-6096-8297
https://orcid.org/0000-0002-6096-8297
https://orcid.org/0000-0002-6096-8297
https://orcid.org/0000-0002-6096-8297
https://orcid.org/0000-0002-6096-8297
https://orcid.org/0000-0002-6096-8297
https://orcid.org/0000-0002-6096-8297
https://orcid.org/0000-0002-6096-8297
https://orcid.org/0009-0001-7671-6377
https://orcid.org/0009-0001-7671-6377
https://orcid.org/0009-0001-7671-6377
https://orcid.org/0009-0001-7671-6377
https://orcid.org/0009-0001-7671-6377
https://orcid.org/0009-0001-7671-6377
https://orcid.org/0009-0001-7671-6377
https://orcid.org/0009-0001-7671-6377
https://orcid.org/0000-0002-1395-8694
https://orcid.org/0000-0002-1395-8694
https://orcid.org/0000-0002-1395-8694
https://orcid.org/0000-0002-1395-8694
https://orcid.org/0000-0002-1395-8694
https://orcid.org/0000-0002-1395-8694
https://orcid.org/0000-0002-1395-8694
https://orcid.org/0000-0002-1395-8694
https://orcid.org/0000-0002-6927-1031
https://orcid.org/0000-0002-6927-1031
https://orcid.org/0000-0002-6927-1031
https://orcid.org/0000-0002-6927-1031
https://orcid.org/0000-0002-6927-1031
https://orcid.org/0000-0002-6927-1031
https://orcid.org/0000-0002-6927-1031
https://orcid.org/0000-0002-6927-1031
https://orcid.org/0000-0001-5955-6415
https://orcid.org/0000-0001-5955-6415
https://orcid.org/0000-0001-5955-6415
https://orcid.org/0000-0001-5955-6415
https://orcid.org/0000-0001-5955-6415
https://orcid.org/0000-0001-5955-6415
https://orcid.org/0000-0001-5955-6415
https://orcid.org/0000-0001-5955-6415
https://orcid.org/0000-0003-1464-2605
https://orcid.org/0000-0003-1464-2605
https://orcid.org/0000-0003-1464-2605
https://orcid.org/0000-0003-1464-2605
https://orcid.org/0000-0003-1464-2605
https://orcid.org/0000-0003-1464-2605
https://orcid.org/0000-0003-1464-2605
https://orcid.org/0000-0003-1464-2605
https://orcid.org/0000-0002-9913-381X
https://orcid.org/0000-0002-9913-381X
https://orcid.org/0000-0002-9913-381X
https://orcid.org/0000-0002-9913-381X
https://orcid.org/0000-0002-9913-381X
https://orcid.org/0000-0002-9913-381X
https://orcid.org/0000-0002-9913-381X
https://orcid.org/0000-0002-9913-381X
https://orcid.org/0000-0001-9769-531X
https://orcid.org/0000-0001-9769-531X
https://orcid.org/0000-0001-9769-531X
https://orcid.org/0000-0001-9769-531X
https://orcid.org/0000-0001-9769-531X
https://orcid.org/0000-0001-9769-531X
https://orcid.org/0000-0001-9769-531X
https://orcid.org/0000-0001-9769-531X
https://orcid.org/0000-0002-1960-8185
https://orcid.org/0000-0002-1960-8185
https://orcid.org/0000-0002-1960-8185
https://orcid.org/0000-0002-1960-8185
https://orcid.org/0000-0002-1960-8185
https://orcid.org/0000-0002-1960-8185
https://orcid.org/0000-0002-1960-8185
https://orcid.org/0000-0002-1960-8185
https://orcid.org/0000-0003-4512-8430
https://orcid.org/0000-0003-4512-8430
https://orcid.org/0000-0003-4512-8430
https://orcid.org/0000-0003-4512-8430
https://orcid.org/0000-0003-4512-8430
https://orcid.org/0000-0003-4512-8430
https://orcid.org/0000-0003-4512-8430
https://orcid.org/0000-0003-4512-8430
https://orcid.org/0009-0003-1285-2788
https://orcid.org/0009-0003-1285-2788
https://orcid.org/0009-0003-1285-2788
https://orcid.org/0009-0003-1285-2788
https://orcid.org/0009-0003-1285-2788
https://orcid.org/0009-0003-1285-2788
https://orcid.org/0009-0003-1285-2788
https://orcid.org/0009-0003-1285-2788
https://orcid.org/0000-0001-6333-8621
https://orcid.org/0000-0001-6333-8621
https://orcid.org/0000-0001-6333-8621
https://orcid.org/0000-0001-6333-8621
https://orcid.org/0000-0001-6333-8621
https://orcid.org/0000-0001-6333-8621
https://orcid.org/0000-0001-6333-8621
https://orcid.org/0000-0001-6333-8621
https://orcid.org/0000-0001-7902-8505
https://orcid.org/0000-0001-7902-8505
https://orcid.org/0000-0001-7902-8505
https://orcid.org/0000-0001-7902-8505
https://orcid.org/0000-0001-7902-8505
https://orcid.org/0000-0001-7902-8505
https://orcid.org/0000-0001-7902-8505
https://orcid.org/0000-0001-7902-8505
https://orcid.org/0000-0003-4736-6678
https://orcid.org/0000-0003-4736-6678
https://orcid.org/0000-0003-4736-6678
https://orcid.org/0000-0003-4736-6678
https://orcid.org/0000-0003-4736-6678
https://orcid.org/0000-0003-4736-6678
https://orcid.org/0000-0003-4736-6678
https://orcid.org/0000-0003-4736-6678
https://orcid.org/0000-0002-7778-1189
https://orcid.org/0000-0002-7778-1189
https://orcid.org/0000-0002-7778-1189
https://orcid.org/0000-0002-7778-1189
https://orcid.org/0000-0002-7778-1189
https://orcid.org/0000-0002-7778-1189
https://orcid.org/0000-0002-7778-1189
https://orcid.org/0000-0002-7778-1189
https://orcid.org/0000-0002-4424-5726
https://orcid.org/0000-0002-4424-5726
https://orcid.org/0000-0002-4424-5726
https://orcid.org/0000-0002-4424-5726
https://orcid.org/0000-0002-4424-5726
https://orcid.org/0000-0002-4424-5726
https://orcid.org/0000-0002-4424-5726
https://orcid.org/0000-0002-4424-5726
https://orcid.org/0000-0001-8799-2548
https://orcid.org/0000-0001-8799-2548
https://orcid.org/0000-0001-8799-2548
https://orcid.org/0000-0001-8799-2548
https://orcid.org/0000-0001-8799-2548
https://orcid.org/0000-0001-8799-2548
https://orcid.org/0000-0001-8799-2548
https://orcid.org/0000-0001-8799-2548
https://orcid.org/0000-0001-6482-1842
https://orcid.org/0000-0001-6482-1842
https://orcid.org/0000-0001-6482-1842
https://orcid.org/0000-0001-6482-1842
https://orcid.org/0000-0001-6482-1842
https://orcid.org/0000-0001-6482-1842
https://orcid.org/0000-0001-6482-1842
https://orcid.org/0000-0001-6482-1842
https://orcid.org/0000-0002-8184-1017
https://orcid.org/0000-0002-8184-1017
https://orcid.org/0000-0002-8184-1017
https://orcid.org/0000-0002-8184-1017
https://orcid.org/0000-0002-8184-1017
https://orcid.org/0000-0002-8184-1017
https://orcid.org/0000-0002-8184-1017
https://orcid.org/0000-0002-8184-1017
https://orcid.org/0000-0002-3957-1324
https://orcid.org/0000-0002-3957-1324
https://orcid.org/0000-0002-3957-1324
https://orcid.org/0000-0002-3957-1324
https://orcid.org/0000-0002-3957-1324
https://orcid.org/0000-0002-3957-1324
https://orcid.org/0000-0002-3957-1324
https://orcid.org/0000-0002-3957-1324
https://orcid.org/0000-0003-1306-5260
https://orcid.org/0000-0003-1306-5260
https://orcid.org/0000-0003-1306-5260
https://orcid.org/0000-0003-1306-5260
https://orcid.org/0000-0003-1306-5260
https://orcid.org/0000-0003-1306-5260
https://orcid.org/0000-0003-1306-5260
https://orcid.org/0000-0003-1306-5260
https://orcid.org/0000-0001-9449-1071
https://orcid.org/0000-0001-9449-1071
https://orcid.org/0000-0001-9449-1071
https://orcid.org/0000-0001-9449-1071
https://orcid.org/0000-0001-9449-1071
https://orcid.org/0000-0001-9449-1071
https://orcid.org/0000-0001-9449-1071
https://orcid.org/0000-0001-9449-1071
https://orcid.org/0000-0003-3761-8616
https://orcid.org/0000-0003-3761-8616
https://orcid.org/0000-0003-3761-8616
https://orcid.org/0000-0003-3761-8616
https://orcid.org/0000-0003-3761-8616
https://orcid.org/0000-0003-3761-8616
https://orcid.org/0000-0003-3761-8616
https://orcid.org/0000-0003-3761-8616
https://orcid.org/0000-0001-7300-9151
https://orcid.org/0000-0001-7300-9151
https://orcid.org/0000-0001-7300-9151
https://orcid.org/0000-0001-7300-9151
https://orcid.org/0000-0001-7300-9151
https://orcid.org/0000-0001-7300-9151
https://orcid.org/0000-0001-7300-9151
https://orcid.org/0000-0001-7300-9151
https://orcid.org/0000-0001-9664-2216
https://orcid.org/0000-0001-9664-2216
https://orcid.org/0000-0001-9664-2216
https://orcid.org/0000-0001-9664-2216
https://orcid.org/0000-0001-9664-2216
https://orcid.org/0000-0001-9664-2216
https://orcid.org/0000-0001-9664-2216
https://orcid.org/0000-0001-9664-2216
https://orcid.org/0000-0001-5852-2301
https://orcid.org/0000-0001-5852-2301
https://orcid.org/0000-0001-5852-2301
https://orcid.org/0000-0001-5852-2301
https://orcid.org/0000-0001-5852-2301
https://orcid.org/0000-0001-5852-2301
https://orcid.org/0000-0001-5852-2301
https://orcid.org/0000-0001-5852-2301
https://orcid.org/0000-0002-6099-4831
https://orcid.org/0000-0002-6099-4831
https://orcid.org/0000-0002-6099-4831
https://orcid.org/0000-0002-6099-4831
https://orcid.org/0000-0002-6099-4831
https://orcid.org/0000-0002-6099-4831
https://orcid.org/0000-0002-6099-4831
https://orcid.org/0000-0002-6099-4831
https://orcid.org/0000-0001-6177-8105
https://orcid.org/0000-0001-6177-8105
https://orcid.org/0000-0001-6177-8105
https://orcid.org/0000-0001-6177-8105
https://orcid.org/0000-0001-6177-8105
https://orcid.org/0000-0001-6177-8105
https://orcid.org/0000-0001-6177-8105
https://orcid.org/0000-0001-6177-8105
https://orcid.org/0000-0003-1606-4183
https://orcid.org/0000-0003-1606-4183
https://orcid.org/0000-0003-1606-4183
https://orcid.org/0000-0003-1606-4183
https://orcid.org/0000-0003-1606-4183
https://orcid.org/0000-0003-1606-4183
https://orcid.org/0000-0003-1606-4183
https://orcid.org/0000-0003-1606-4183
https://orcid.org/0000-0002-9957-8720
https://orcid.org/0000-0002-9957-8720
https://orcid.org/0000-0002-9957-8720
https://orcid.org/0000-0002-9957-8720
https://orcid.org/0000-0002-9957-8720
https://orcid.org/0000-0002-9957-8720
https://orcid.org/0000-0002-9957-8720
https://orcid.org/0000-0002-9957-8720
https://orcid.org/0000-0003-0219-9706
https://orcid.org/0000-0003-0219-9706
https://orcid.org/0000-0003-0219-9706
https://orcid.org/0000-0003-0219-9706
https://orcid.org/0000-0003-0219-9706
https://orcid.org/0000-0003-0219-9706
https://orcid.org/0000-0003-0219-9706
https://orcid.org/0000-0003-0219-9706
https://orcid.org/0000-0003-0851-0593
https://orcid.org/0000-0003-0851-0593
https://orcid.org/0000-0003-0851-0593
https://orcid.org/0000-0003-0851-0593
https://orcid.org/0000-0003-0851-0593
https://orcid.org/0000-0003-0851-0593
https://orcid.org/0000-0003-0851-0593
https://orcid.org/0000-0003-0851-0593
https://orcid.org/0000-0003-0316-1355
https://orcid.org/0000-0003-0316-1355
https://orcid.org/0000-0003-0316-1355
https://orcid.org/0000-0003-0316-1355
https://orcid.org/0000-0003-0316-1355
https://orcid.org/0000-0003-0316-1355
https://orcid.org/0000-0003-0316-1355
https://orcid.org/0000-0003-0316-1355
https://orcid.org/0000-0001-5424-8368
https://orcid.org/0000-0001-5424-8368
https://orcid.org/0000-0001-5424-8368
https://orcid.org/0000-0001-5424-8368
https://orcid.org/0000-0001-5424-8368
https://orcid.org/0000-0001-5424-8368
https://orcid.org/0000-0001-5424-8368
https://orcid.org/0000-0001-5424-8368
https://orcid.org/0000-0001-5882-0368
https://orcid.org/0000-0001-5882-0368
https://orcid.org/0000-0001-5882-0368
https://orcid.org/0000-0001-5882-0368
https://orcid.org/0000-0001-5882-0368
https://orcid.org/0000-0001-5882-0368
https://orcid.org/0000-0001-5882-0368
https://orcid.org/0000-0001-5882-0368
https://orcid.org/0000-0002-6715-3066
https://orcid.org/0000-0002-6715-3066
https://orcid.org/0000-0002-6715-3066
https://orcid.org/0000-0002-6715-3066
https://orcid.org/0000-0002-6715-3066
https://orcid.org/0000-0002-6715-3066
https://orcid.org/0000-0002-6715-3066
https://orcid.org/0000-0002-6715-3066
https://orcid.org/0000-0002-0828-8219
https://orcid.org/0000-0002-0828-8219
https://orcid.org/0000-0002-0828-8219
https://orcid.org/0000-0002-0828-8219
https://orcid.org/0000-0002-0828-8219
https://orcid.org/0000-0002-0828-8219
https://orcid.org/0000-0002-0828-8219
https://orcid.org/0000-0002-0828-8219
https://orcid.org/0000-0002-0828-8219
https://orcid.org/0000-0001-9185-2572
https://orcid.org/0000-0001-9185-2572
https://orcid.org/0000-0001-9185-2572
https://orcid.org/0000-0001-9185-2572
https://orcid.org/0000-0001-9185-2572
https://orcid.org/0000-0001-9185-2572
https://orcid.org/0000-0001-9185-2572
https://orcid.org/0000-0001-9185-2572
https://orcid.org/0000-0001-8372-3914
https://orcid.org/0000-0001-8372-3914
https://orcid.org/0000-0001-8372-3914
https://orcid.org/0000-0001-8372-3914
https://orcid.org/0000-0001-8372-3914
https://orcid.org/0000-0001-8372-3914
https://orcid.org/0000-0001-8372-3914
https://orcid.org/0000-0001-8372-3914
https://orcid.org/0000-0002-5776-6643
https://orcid.org/0000-0002-5776-6643
https://orcid.org/0000-0002-5776-6643
https://orcid.org/0000-0002-5776-6643
https://orcid.org/0000-0002-5776-6643
https://orcid.org/0000-0002-5776-6643
https://orcid.org/0000-0002-5776-6643
https://orcid.org/0000-0002-5776-6643
https://orcid.org/0000-0001-7488-5022
https://orcid.org/0000-0001-7488-5022
https://orcid.org/0000-0001-7488-5022
https://orcid.org/0000-0001-7488-5022
https://orcid.org/0000-0001-7488-5022
https://orcid.org/0000-0001-7488-5022
https://orcid.org/0000-0001-7488-5022
https://orcid.org/0000-0001-7488-5022
https://orcid.org/0000-0003-2230-6310
https://orcid.org/0000-0003-2230-6310
https://orcid.org/0000-0003-2230-6310
https://orcid.org/0000-0003-2230-6310
https://orcid.org/0000-0003-2230-6310
https://orcid.org/0000-0003-2230-6310
https://orcid.org/0000-0003-2230-6310
https://orcid.org/0000-0003-2230-6310
https://orcid.org/0000-0002-9556-142X
https://orcid.org/0000-0002-9556-142X
https://orcid.org/0000-0002-9556-142X
https://orcid.org/0000-0002-9556-142X
https://orcid.org/0000-0002-9556-142X
https://orcid.org/0000-0002-9556-142X
https://orcid.org/0000-0002-9556-142X
https://orcid.org/0000-0002-9556-142X
https://orcid.org/0000-0001-7737-3129
https://orcid.org/0000-0001-7737-3129
https://orcid.org/0000-0001-7737-3129
https://orcid.org/0000-0001-7737-3129
https://orcid.org/0000-0001-7737-3129
https://orcid.org/0000-0001-7737-3129
https://orcid.org/0000-0001-7737-3129
https://orcid.org/0000-0001-7737-3129
https://orcid.org/0000-0003-2980-358X
https://orcid.org/0000-0003-2980-358X
https://orcid.org/0000-0003-2980-358X
https://orcid.org/0000-0003-2980-358X
https://orcid.org/0000-0003-2980-358X
https://orcid.org/0000-0003-2980-358X
https://orcid.org/0000-0003-2980-358X
https://orcid.org/0000-0003-2980-358X
https://orcid.org/0000-0003-0606-725X
https://orcid.org/0000-0003-0606-725X
https://orcid.org/0000-0003-0606-725X
https://orcid.org/0000-0003-0606-725X
https://orcid.org/0000-0003-0606-725X
https://orcid.org/0000-0003-0606-725X
https://orcid.org/0000-0003-0606-725X
https://orcid.org/0000-0003-0606-725X
https://orcid.org/0000-0002-2218-4002
https://orcid.org/0000-0002-2218-4002
https://orcid.org/0000-0002-2218-4002
https://orcid.org/0000-0002-2218-4002
https://orcid.org/0000-0002-2218-4002
https://orcid.org/0000-0002-2218-4002
https://orcid.org/0000-0002-2218-4002
https://orcid.org/0000-0002-2218-4002
https://orcid.org/0000-0001-5532-3622
https://orcid.org/0000-0001-5532-3622
https://orcid.org/0000-0001-5532-3622
https://orcid.org/0000-0001-5532-3622
https://orcid.org/0000-0001-5532-3622
https://orcid.org/0000-0001-5532-3622
https://orcid.org/0000-0001-5532-3622
https://orcid.org/0000-0001-5532-3622
https://orcid.org/0000-0002-4890-7627
https://orcid.org/0000-0002-4890-7627
https://orcid.org/0000-0002-4890-7627
https://orcid.org/0000-0002-4890-7627
https://orcid.org/0000-0002-4890-7627
https://orcid.org/0000-0002-4890-7627
https://orcid.org/0000-0002-4890-7627
https://orcid.org/0000-0002-4890-7627
https://orcid.org/0000-0002-8659-5898
https://orcid.org/0000-0002-8659-5898
https://orcid.org/0000-0002-8659-5898
https://orcid.org/0000-0002-8659-5898
https://orcid.org/0000-0002-8659-5898
https://orcid.org/0000-0002-8659-5898
https://orcid.org/0000-0002-8659-5898
https://orcid.org/0000-0002-8659-5898
https://orcid.org/0000-0001-7348-9765
https://orcid.org/0000-0001-7348-9765
https://orcid.org/0000-0001-7348-9765
https://orcid.org/0000-0001-7348-9765
https://orcid.org/0000-0001-7348-9765
https://orcid.org/0000-0001-7348-9765
https://orcid.org/0000-0001-7348-9765
https://orcid.org/0000-0001-7348-9765
https://orcid.org/0000-0003-4732-1226
https://orcid.org/0000-0003-4732-1226
https://orcid.org/0000-0003-4732-1226
https://orcid.org/0000-0003-4732-1226
https://orcid.org/0000-0003-4732-1226
https://orcid.org/0000-0003-4732-1226
https://orcid.org/0000-0003-4732-1226
https://orcid.org/0000-0003-4732-1226
https://orcid.org/0000-0002-4276-715X
https://orcid.org/0000-0002-4276-715X
https://orcid.org/0000-0002-4276-715X
https://orcid.org/0000-0002-4276-715X
https://orcid.org/0000-0002-4276-715X
https://orcid.org/0000-0002-4276-715X
https://orcid.org/0000-0002-4276-715X
https://orcid.org/0000-0002-4276-715X
https://orcid.org/0009-0004-0174-1377
https://orcid.org/0009-0004-0174-1377
https://orcid.org/0009-0004-0174-1377
https://orcid.org/0009-0004-0174-1377
https://orcid.org/0009-0004-0174-1377
https://orcid.org/0009-0004-0174-1377
https://orcid.org/0009-0004-0174-1377
https://orcid.org/0009-0004-0174-1377
https://orcid.org/0000-0002-8766-1156
https://orcid.org/0000-0002-8766-1156
https://orcid.org/0000-0002-8766-1156
https://orcid.org/0000-0002-8766-1156
https://orcid.org/0000-0002-8766-1156
https://orcid.org/0000-0002-8766-1156
https://orcid.org/0000-0002-8766-1156
https://orcid.org/0000-0002-8766-1156
https://orcid.org/0000-0002-7716-0569
https://orcid.org/0000-0002-7716-0569
https://orcid.org/0000-0002-7716-0569
https://orcid.org/0000-0002-7716-0569
https://orcid.org/0000-0002-7716-0569
https://orcid.org/0000-0002-7716-0569
https://orcid.org/0000-0002-7716-0569
https://orcid.org/0000-0002-7716-0569
https://orcid.org/0000-0002-8115-8728
https://orcid.org/0000-0002-8115-8728
https://orcid.org/0000-0002-8115-8728
https://orcid.org/0000-0002-8115-8728
https://orcid.org/0000-0002-8115-8728
https://orcid.org/0000-0002-8115-8728
https://orcid.org/0000-0002-8115-8728
https://orcid.org/0000-0002-8115-8728
https://orcid.org/0000-0002-7881-1677
https://orcid.org/0000-0002-7881-1677
https://orcid.org/0000-0002-7881-1677
https://orcid.org/0000-0002-7881-1677
https://orcid.org/0000-0002-7881-1677
https://orcid.org/0000-0002-7881-1677
https://orcid.org/0000-0002-7881-1677
https://orcid.org/0000-0002-7881-1677
https://orcid.org/0000-0002-0800-4626
https://orcid.org/0000-0002-0800-4626
https://orcid.org/0000-0002-0800-4626
https://orcid.org/0000-0002-0800-4626
https://orcid.org/0000-0002-0800-4626
https://orcid.org/0000-0002-0800-4626
https://orcid.org/0000-0002-0800-4626
https://orcid.org/0000-0002-0800-4626
https://orcid.org/0000-0002-6983-4981
https://orcid.org/0000-0002-6983-4981
https://orcid.org/0000-0002-6983-4981
https://orcid.org/0000-0002-6983-4981
https://orcid.org/0000-0002-6983-4981
https://orcid.org/0000-0002-6983-4981
https://orcid.org/0000-0002-6983-4981
https://orcid.org/0000-0002-6983-4981
https://orcid.org/0000-0002-9085-7600
https://orcid.org/0000-0002-9085-7600
https://orcid.org/0000-0002-9085-7600
https://orcid.org/0000-0002-9085-7600
https://orcid.org/0000-0002-9085-7600
https://orcid.org/0000-0002-9085-7600
https://orcid.org/0000-0002-9085-7600
https://orcid.org/0000-0002-9085-7600
https://orcid.org/0000-0002-1213-8416
https://orcid.org/0000-0002-1213-8416
https://orcid.org/0000-0002-1213-8416
https://orcid.org/0000-0002-1213-8416
https://orcid.org/0000-0002-1213-8416
https://orcid.org/0000-0002-1213-8416
https://orcid.org/0000-0002-1213-8416
https://orcid.org/0000-0002-1213-8416
https://orcid.org/0000-0001-6331-112X
https://orcid.org/0000-0001-6331-112X
https://orcid.org/0000-0001-6331-112X
https://orcid.org/0000-0001-6331-112X
https://orcid.org/0000-0001-6331-112X
https://orcid.org/0000-0001-6331-112X
https://orcid.org/0000-0001-6331-112X
https://orcid.org/0000-0001-6331-112X
https://orcid.org/0000-0003-1356-7156
https://orcid.org/0000-0003-1356-7156
https://orcid.org/0000-0003-1356-7156
https://orcid.org/0000-0003-1356-7156
https://orcid.org/0000-0003-1356-7156
https://orcid.org/0000-0003-1356-7156
https://orcid.org/0000-0003-1356-7156
https://orcid.org/0000-0003-1356-7156
https://orcid.org/0000-0003-4892-3042
https://orcid.org/0000-0003-4892-3042
https://orcid.org/0000-0003-4892-3042
https://orcid.org/0000-0003-4892-3042
https://orcid.org/0000-0003-4892-3042
https://orcid.org/0000-0003-4892-3042
https://orcid.org/0000-0003-4892-3042
https://orcid.org/0000-0003-4892-3042
https://orcid.org/0000-0001-7714-7076
https://orcid.org/0000-0001-7714-7076
https://orcid.org/0000-0001-7714-7076
https://orcid.org/0000-0001-7714-7076
https://orcid.org/0000-0001-7714-7076
https://orcid.org/0000-0001-7714-7076
https://orcid.org/0000-0001-7714-7076
https://orcid.org/0000-0001-7714-7076
https://orcid.org/0000-0002-2986-2371
https://orcid.org/0000-0002-2986-2371
https://orcid.org/0000-0002-2986-2371
https://orcid.org/0000-0002-2986-2371
https://orcid.org/0000-0002-2986-2371
https://orcid.org/0000-0002-2986-2371
https://orcid.org/0000-0002-2986-2371
https://orcid.org/0000-0002-2986-2371
https://orcid.org/0000-0002-8445-6747
https://orcid.org/0000-0002-8445-6747
https://orcid.org/0000-0002-8445-6747
https://orcid.org/0000-0002-8445-6747
https://orcid.org/0000-0002-8445-6747
https://orcid.org/0000-0002-8445-6747
https://orcid.org/0000-0002-8445-6747
https://orcid.org/0000-0002-8445-6747
https://orcid.org/0000-0002-4497-6908
https://orcid.org/0000-0002-4497-6908
https://orcid.org/0000-0002-4497-6908
https://orcid.org/0000-0002-4497-6908
https://orcid.org/0000-0002-4497-6908
https://orcid.org/0000-0002-4497-6908
https://orcid.org/0000-0002-4497-6908
https://orcid.org/0000-0002-4497-6908
https://orcid.org/0000-0002-9977-8546
https://orcid.org/0000-0002-9977-8546
https://orcid.org/0000-0002-9977-8546
https://orcid.org/0000-0002-9977-8546
https://orcid.org/0000-0002-9977-8546
https://orcid.org/0000-0002-9977-8546
https://orcid.org/0000-0002-9977-8546
https://orcid.org/0000-0002-9977-8546
https://orcid.org/0000-0001-5480-7406
https://orcid.org/0000-0001-5480-7406
https://orcid.org/0000-0001-5480-7406
https://orcid.org/0000-0001-5480-7406
https://orcid.org/0000-0001-5480-7406
https://orcid.org/0000-0001-5480-7406
https://orcid.org/0000-0001-5480-7406
https://orcid.org/0000-0001-5480-7406
https://orcid.org/0000-0001-8078-6901
https://orcid.org/0000-0001-8078-6901
https://orcid.org/0000-0001-8078-6901
https://orcid.org/0000-0001-8078-6901
https://orcid.org/0000-0001-8078-6901
https://orcid.org/0000-0001-8078-6901
https://orcid.org/0000-0001-8078-6901
https://orcid.org/0000-0001-8078-6901
https://orcid.org/0000-0002-6444-6402
https://orcid.org/0000-0002-6444-6402
https://orcid.org/0000-0002-6444-6402
https://orcid.org/0000-0002-6444-6402
https://orcid.org/0000-0002-6444-6402
https://orcid.org/0000-0002-6444-6402
https://orcid.org/0000-0002-6444-6402
https://orcid.org/0000-0002-6444-6402
https://orcid.org/0000-0002-0351-4555
https://orcid.org/0000-0002-0351-4555
https://orcid.org/0000-0002-0351-4555
https://orcid.org/0000-0002-0351-4555
https://orcid.org/0000-0002-0351-4555
https://orcid.org/0000-0002-0351-4555
https://orcid.org/0000-0002-0351-4555
https://orcid.org/0000-0002-0351-4555
https://orcid.org/0000-0003-0850-2649
https://orcid.org/0000-0003-0850-2649
https://orcid.org/0000-0003-0850-2649
https://orcid.org/0000-0003-0850-2649
https://orcid.org/0000-0003-0850-2649
https://orcid.org/0000-0003-0850-2649
https://orcid.org/0000-0003-0850-2649
https://orcid.org/0000-0003-0850-2649
https://orcid.org/0000-0001-7335-9418
https://orcid.org/0000-0001-7335-9418
https://orcid.org/0000-0001-7335-9418
https://orcid.org/0000-0001-7335-9418
https://orcid.org/0000-0001-7335-9418
https://orcid.org/0000-0001-7335-9418
https://orcid.org/0000-0001-7335-9418
https://orcid.org/0000-0001-7335-9418
https://orcid.org/0000-0002-3373-5236
https://orcid.org/0000-0002-3373-5236
https://orcid.org/0000-0002-3373-5236
https://orcid.org/0000-0002-3373-5236
https://orcid.org/0000-0002-3373-5236
https://orcid.org/0000-0002-3373-5236
https://orcid.org/0000-0002-3373-5236
https://orcid.org/0000-0002-3373-5236
https://orcid.org/0000-0002-8666-9156
https://orcid.org/0000-0002-8666-9156
https://orcid.org/0000-0002-8666-9156
https://orcid.org/0000-0002-8666-9156
https://orcid.org/0000-0002-8666-9156
https://orcid.org/0000-0002-8666-9156
https://orcid.org/0000-0002-8666-9156
https://orcid.org/0000-0002-8666-9156
https://orcid.org/0000-0002-8218-2404
https://orcid.org/0000-0002-8218-2404
https://orcid.org/0000-0002-8218-2404
https://orcid.org/0000-0002-8218-2404
https://orcid.org/0000-0002-8218-2404
https://orcid.org/0000-0002-8218-2404
https://orcid.org/0000-0002-8218-2404
https://orcid.org/0000-0002-8218-2404
https://orcid.org/0009-0006-8500-7624
https://orcid.org/0009-0006-8500-7624
https://orcid.org/0009-0006-8500-7624
https://orcid.org/0009-0006-8500-7624
https://orcid.org/0009-0006-8500-7624
https://orcid.org/0009-0006-8500-7624
https://orcid.org/0009-0006-8500-7624
https://orcid.org/0009-0006-8500-7624
https://orcid.org/0000-0003-3695-0078
https://orcid.org/0000-0003-3695-0078
https://orcid.org/0000-0003-3695-0078
https://orcid.org/0000-0003-3695-0078
https://orcid.org/0000-0003-3695-0078
https://orcid.org/0000-0003-3695-0078
https://orcid.org/0000-0003-3695-0078
https://orcid.org/0000-0003-3695-0078
https://orcid.org/0000-0001-6148-4289
https://orcid.org/0000-0001-6148-4289
https://orcid.org/0000-0001-6148-4289
https://orcid.org/0000-0001-6148-4289
https://orcid.org/0000-0001-6148-4289
https://orcid.org/0000-0001-6148-4289
https://orcid.org/0000-0001-6148-4289
https://orcid.org/0000-0001-6148-4289
https://orcid.org/0000-0001-7665-0796
https://orcid.org/0000-0001-7665-0796
https://orcid.org/0000-0001-7665-0796
https://orcid.org/0000-0001-7665-0796
https://orcid.org/0000-0001-7665-0796
https://orcid.org/0000-0001-7665-0796
https://orcid.org/0000-0001-7665-0796
https://orcid.org/0000-0001-7665-0796
https://orcid.org/0000-0001-5558-2595
https://orcid.org/0000-0001-5558-2595
https://orcid.org/0000-0001-5558-2595
https://orcid.org/0000-0001-5558-2595
https://orcid.org/0000-0001-5558-2595
https://orcid.org/0000-0001-5558-2595
https://orcid.org/0000-0001-5558-2595
https://orcid.org/0000-0001-5558-2595
https://orcid.org/0000-0003-2918-0730
https://orcid.org/0000-0003-2918-0730
https://orcid.org/0000-0003-2918-0730
https://orcid.org/0000-0003-2918-0730
https://orcid.org/0000-0003-2918-0730
https://orcid.org/0000-0003-2918-0730
https://orcid.org/0000-0003-2918-0730
https://orcid.org/0000-0003-2918-0730
https://orcid.org/0000-0002-6814-7792
https://orcid.org/0000-0002-6814-7792
https://orcid.org/0000-0002-6814-7792
https://orcid.org/0000-0002-6814-7792
https://orcid.org/0000-0002-6814-7792
https://orcid.org/0000-0002-6814-7792
https://orcid.org/0000-0002-6814-7792
https://orcid.org/0000-0002-6814-7792
https://orcid.org/0000-0003-0323-0111
https://orcid.org/0000-0003-0323-0111
https://orcid.org/0000-0003-0323-0111
https://orcid.org/0000-0003-0323-0111
https://orcid.org/0000-0003-0323-0111
https://orcid.org/0000-0003-0323-0111
https://orcid.org/0000-0003-0323-0111
https://orcid.org/0000-0003-0323-0111
https://orcid.org/0000-0002-1828-3702
https://orcid.org/0000-0002-1828-3702
https://orcid.org/0000-0002-1828-3702
https://orcid.org/0000-0002-1828-3702
https://orcid.org/0000-0002-1828-3702
https://orcid.org/0000-0002-1828-3702
https://orcid.org/0000-0002-1828-3702
https://orcid.org/0000-0002-1828-3702
https://orcid.org/0000-0001-8694-4026
https://orcid.org/0000-0001-8694-4026
https://orcid.org/0000-0001-8694-4026
https://orcid.org/0000-0001-8694-4026
https://orcid.org/0000-0001-8694-4026
https://orcid.org/0000-0001-8694-4026
https://orcid.org/0000-0001-8694-4026
https://orcid.org/0000-0001-8694-4026
https://orcid.org/0009-0007-4502-9359
https://orcid.org/0009-0007-4502-9359
https://orcid.org/0009-0007-4502-9359
https://orcid.org/0009-0007-4502-9359
https://orcid.org/0009-0007-4502-9359
https://orcid.org/0009-0007-4502-9359
https://orcid.org/0009-0007-4502-9359
https://orcid.org/0009-0007-4502-9359
https://orcid.org/0000-0003-3562-0990
https://orcid.org/0000-0003-3562-0990
https://orcid.org/0000-0003-3562-0990
https://orcid.org/0000-0003-3562-0990
https://orcid.org/0000-0003-3562-0990
https://orcid.org/0000-0003-3562-0990
https://orcid.org/0000-0003-3562-0990
https://orcid.org/0000-0003-3562-0990
https://orcid.org/0000-0001-8906-9159
https://orcid.org/0000-0001-8906-9159
https://orcid.org/0000-0001-8906-9159
https://orcid.org/0000-0001-8906-9159
https://orcid.org/0000-0001-8906-9159
https://orcid.org/0000-0001-8906-9159
https://orcid.org/0000-0001-8906-9159
https://orcid.org/0000-0001-8906-9159
https://orcid.org/0000-0002-6029-4712
https://orcid.org/0000-0002-6029-4712
https://orcid.org/0000-0002-6029-4712
https://orcid.org/0000-0002-6029-4712
https://orcid.org/0000-0002-6029-4712
https://orcid.org/0000-0002-6029-4712
https://orcid.org/0000-0002-6029-4712
https://orcid.org/0000-0002-6029-4712
https://orcid.org/0000-0001-8304-8066
https://orcid.org/0000-0001-8304-8066
https://orcid.org/0000-0001-8304-8066
https://orcid.org/0000-0001-8304-8066
https://orcid.org/0000-0001-8304-8066
https://orcid.org/0000-0001-8304-8066
https://orcid.org/0000-0001-8304-8066
https://orcid.org/0000-0001-8304-8066
https://orcid.org/0000-0002-8599-8791
https://orcid.org/0000-0002-8599-8791
https://orcid.org/0000-0002-8599-8791
https://orcid.org/0000-0002-8599-8791
https://orcid.org/0000-0002-8599-8791
https://orcid.org/0000-0002-8599-8791
https://orcid.org/0000-0002-8599-8791
https://orcid.org/0000-0002-8599-8791
https://orcid.org/0009-0001-4174-3973
https://orcid.org/0009-0001-4174-3973
https://orcid.org/0009-0001-4174-3973
https://orcid.org/0009-0001-4174-3973
https://orcid.org/0009-0001-4174-3973
https://orcid.org/0009-0001-4174-3973
https://orcid.org/0009-0001-4174-3973
https://orcid.org/0009-0001-4174-3973
https://orcid.org/0000-0002-1884-8654
https://orcid.org/0000-0002-1884-8654
https://orcid.org/0000-0002-1884-8654
https://orcid.org/0000-0002-1884-8654
https://orcid.org/0000-0002-1884-8654
https://orcid.org/0000-0002-1884-8654
https://orcid.org/0000-0002-1884-8654
https://orcid.org/0000-0002-1884-8654
https://orcid.org/0000-0002-9672-3742
https://orcid.org/0000-0002-9672-3742
https://orcid.org/0000-0002-9672-3742
https://orcid.org/0000-0002-9672-3742
https://orcid.org/0000-0002-9672-3742
https://orcid.org/0000-0002-9672-3742
https://orcid.org/0000-0002-9672-3742
https://orcid.org/0000-0002-9672-3742
https://orcid.org/0000-0001-8072-0304
https://orcid.org/0000-0001-8072-0304
https://orcid.org/0000-0001-8072-0304
https://orcid.org/0000-0001-8072-0304
https://orcid.org/0000-0001-8072-0304
https://orcid.org/0000-0001-8072-0304
https://orcid.org/0000-0001-8072-0304
https://orcid.org/0000-0001-8072-0304
https://orcid.org/0000-0002-1380-1419
https://orcid.org/0000-0002-1380-1419
https://orcid.org/0000-0002-1380-1419
https://orcid.org/0000-0002-1380-1419
https://orcid.org/0000-0002-1380-1419
https://orcid.org/0000-0002-1380-1419
https://orcid.org/0000-0002-1380-1419
https://orcid.org/0000-0002-1380-1419
https://orcid.org/0000-0003-0493-5607
https://orcid.org/0000-0003-0493-5607
https://orcid.org/0000-0003-0493-5607
https://orcid.org/0000-0003-0493-5607
https://orcid.org/0000-0003-0493-5607
https://orcid.org/0000-0003-0493-5607
https://orcid.org/0000-0003-0493-5607
https://orcid.org/0000-0003-0493-5607
https://orcid.org/0000-0001-5755-5865
https://orcid.org/0000-0001-5755-5865
https://orcid.org/0000-0001-5755-5865
https://orcid.org/0000-0001-5755-5865
https://orcid.org/0000-0001-5755-5865
https://orcid.org/0000-0001-5755-5865
https://orcid.org/0000-0001-5755-5865
https://orcid.org/0000-0001-5755-5865
https://orcid.org/0000-0002-7497-871X
https://orcid.org/0000-0002-7497-871X
https://orcid.org/0000-0002-7497-871X
https://orcid.org/0000-0002-7497-871X
https://orcid.org/0000-0002-7497-871X
https://orcid.org/0000-0002-7497-871X
https://orcid.org/0000-0002-7497-871X
https://orcid.org/0000-0002-7497-871X
https://orcid.org/0000-0002-7518-6677
https://orcid.org/0000-0002-7518-6677
https://orcid.org/0000-0002-7518-6677
https://orcid.org/0000-0002-7518-6677
https://orcid.org/0000-0002-7518-6677
https://orcid.org/0000-0002-7518-6677
https://orcid.org/0000-0002-7518-6677
https://orcid.org/0000-0002-7518-6677
https://orcid.org/0000-0002-3874-8335
https://orcid.org/0000-0002-3874-8335
https://orcid.org/0000-0002-3874-8335
https://orcid.org/0000-0002-3874-8335
https://orcid.org/0000-0002-3874-8335
https://orcid.org/0000-0002-3874-8335
https://orcid.org/0000-0002-3874-8335
https://orcid.org/0000-0002-3874-8335


M. Orselli https://orcid.org/0000-0003-3563-8576
R. O’Shaughnessy https://orcid.org/0000-0001-5832-8517
Y. Oshima https://orcid.org/0000-0002-1868-2842
S. Oshino https://orcid.org/0000-0002-2794-6029
S. Ossokine https://orcid.org/0000-0002-2579-1246
I. Ota https://orcid.org/0000-0001-5045-2484
D. J. Ottaway https://orcid.org/0000-0001-6794-1591
B. J. Owen https://orcid.org/0000-0003-3919-0780
R. Pagano https://orcid.org/0000-0001-8362-0130
M. A. Page https://orcid.org/0000-0002-5298-7914
A. Pai https://orcid.org/0000-0003-3476-4589
S. Pal https://orcid.org/0000-0003-2172-8589
M. A. Palaia https://orcid.org/0009-0007-3296-8648
C. Palomba https://orcid.org/0000-0002-4450-9883
P. Palud https://orcid.org/0000-0002-5850-6325
K. C. Pan https://orcid.org/0000-0002-1473-9880
R. Panai https://orcid.org/0009-0003-3282-1970
F. Pannarale https://orcid.org/0000-0002-7537-3210
F. Paoletti https://orcid.org/0000-0001-8898-1963
L. Papalini https://orcid.org/0000-0002-5219-0454
A. Parisi https://orcid.org/0000-0003-0251-8914
J. Park https://orcid.org/0000-0002-7510-0079
W. Parker https://orcid.org/0000-0002-7711-4423
D. Pascucci https://orcid.org/0000-0003-1907-0175
R. Passaquieti https://orcid.org/0000-0003-4753-9428
O. Patane https://orcid.org/0000-0002-4850-2355
B. Patricelli https://orcid.org/0000-0001-6709-0969
K. Paul https://orcid.org/0000-0002-8406-6503
S. Paul https://orcid.org/0000-0002-4449-1732
E. Payne https://orcid.org/0000-0003-4507-8373
R. Pegna https://orcid.org/0000-0002-6532-671X
A. Pele https://orcid.org/0000-0002-1873-3769
F. E. Peña Arellano https://orcid.org/0000-0002-8516-5159
S. Penn https://orcid.org/0000-0003-4956-0853
A. Perego https://orcid.org/0000-0002-0936-8237
C. Périgois https://orcid.org/0000-0002-9779-2838
G. Perna https://orcid.org/0000-0002-7364-1904
A. Perreca https://orcid.org/0000-0002-6269-2490
S. Perriès https://orcid.org/0000-0003-2213-3579
H. P. Pfeiffer https://orcid.org/0000-0001-9288-519X
K. A. Pham https://orcid.org/0000-0002-7650-1034
K. S. Phukon https://orcid.org/0000-0003-1561-0760
L. Piccari https://orcid.org/0009-0000-0247-4339
O. J. Piccinni https://orcid.org/0000-0001-5478-3950
M. Pichot https://orcid.org/0000-0002-4439-8968
M. Piendibene https://orcid.org/0000-0003-2434-488X
F. Piergiovanni https://orcid.org/0000-0001-8063-828X
L. Pierini https://orcid.org/0000-0003-0945-2196
G. Pierra https://orcid.org/0000-0003-3970-7970
V. Pierro https://orcid.org/0000-0002-6020-5521
M. Pillas https://orcid.org/0000-0003-3224-2146
F. Pilo https://orcid.org/0000-0003-4967-7090
I. M. Pinto https://orcid.org/0000-0002-2679-4457
B. J. Piotrzkowski https://orcid.org/0000-0001-8919-0899
M. D. Pitkin https://orcid.org/0000-0003-4548-526X
A. Placidi https://orcid.org/0000-0001-8032-4416
E. Placidi https://orcid.org/0000-0002-3820-8451
M. L. Planas https://orcid.org/0000-0001-8278-7406
W. Plastino https://orcid.org/0000-0002-5737-6346
R. Poggiani https://orcid.org/0000-0002-9968-2464
E. Polini https://orcid.org/0000-0003-4059-0765
L. Pompili https://orcid.org/0000-0002-0710-6778

R. Poulton https://orcid.org/0000-0003-2049-520X
J. Powell https://orcid.org/0000-0002-1357-4164
B. K. Pradhan https://orcid.org/0000-0002-2526-1421
G. Pratten https://orcid.org/0000-0003-4984-0775
G. Principe https://orcid.org/0000-0003-0406-7387
G. A. Prodi https://orcid.org/0000-0001-5256-915X
L. Prokhorov https://orcid.org/0000-0002-0869-185X
J. Pullin https://orcid.org/0000-0001-8248-603X
M. Punturo https://orcid.org/0000-0001-8722-4485
M. Pürrer https://orcid.org/0000-0002-3329-9788
H. Qi https://orcid.org/0000-0001-6339-1537
J. Qin https://orcid.org/0000-0002-7120-9026
G. Quéméner https://orcid.org/0000-0001-6703-6655
F. J. Raab https://orcid.org/0009-0005-5872-9819
B. Rajbhandari https://orcid.org/0000-0001-7568-1611
K. E. Ramirez https://orcid.org/0000-0003-2194-7669
F. A. Ramis Vidal https://orcid.org/0000-0001-6143-2104
A. Ramos-Buades https://orcid.org/0000-0002-6874-7421
S. Ranjan https://orcid.org/0000-0001-7480-9329
P. Rapagnani https://orcid.org/0000-0002-1865-6126
A. Ray https://orcid.org/0000-0002-7322-4748
V. Raymond https://orcid.org/0000-0003-0066-0095
M. Razzano https://orcid.org/0000-0003-4825-1629
L. Rei https://orcid.org/0000-0002-8690-9180
D. H. Reitze https://orcid.org/0000-0002-5756-1111
P. Relton https://orcid.org/0000-0003-2756-3391
P. Rettegno https://orcid.org/0000-0001-8088-3517
B. Revenu https://orcid.org/0000-0002-7629-4805
A. S. Rezaei https://orcid.org/0000-0002-1674-1837
M. Ricci https://orcid.org/0009-0008-7421-4331
A. Ricciardone https://orcid.org/0000-0002-5688-455X
J. W. Richardson https://orcid.org/0000-0002-1472-4806
K. Riles https://orcid.org/0000-0002-6418-5812
S. Rinaldi https://orcid.org/0000-0001-5799-4155
A. Rocchi https://orcid.org/0000-0002-1382-9016
L. Rolland https://orcid.org/0000-0003-0589-9687
J. G. Rollins https://orcid.org/0000-0002-9388-2799
A. E. Romano https://orcid.org/0000-0002-0314-8698
R. Romano https://orcid.org/0000-0002-0485-6936
A. Romero https://orcid.org/0000-0003-2275-4164
S. Ronchini https://orcid.org/0000-0003-0020-687X
T. J. Roocke https://orcid.org/0000-0003-2640-9683
D. Rosińska https://orcid.org/0000-0002-3681-9304
M. P. Ross https://orcid.org/0000-0002-8955-5269
M. Rossello https://orcid.org/0000-0002-3341-3480
S. Rowan https://orcid.org/0000-0002-0666-9907
S. K. Roy https://orcid.org/0000-0001-9295-5119
D. Rozza https://orcid.org/0000-0002-7378-6353
E. Ruiz Morales https://orcid.org/0000-0002-0995-595X
S. Sachdev https://orcid.org/0000-0002-0525-2317
J. Sadiq https://orcid.org/0000-0001-5931-3624
M. R. Sah https://orcid.org/0009-0005-9881-1788
S. Saha https://orcid.org/0000-0002-3333-8070
S. Sajith Menon https://orcid.org/0009-0008-4985-1320
M. Sakellariadou https://orcid.org/0000-0002-2715-1517
S. Sakon https://orcid.org/0000-0002-5861-3024
O. S. Salafia https://orcid.org/0000-0003-4924-7322
F. Salces-Carcoba https://orcid.org/0000-0001-7049-4438
M. Saleem https://orcid.org/0000-0002-3836-7751
F. Salemi https://orcid.org/0000-0002-9511-3846
M. Sallé https://orcid.org/0000-0002-6620-6672
S. Salvador https://orcid.org/0000-0003-3444-7807

24

The Astrophysical Journal, 977:255 (27pp), 2024 December 20 Abac et al.

https://orcid.org/0000-0003-3563-8576
https://orcid.org/0000-0003-3563-8576
https://orcid.org/0000-0003-3563-8576
https://orcid.org/0000-0003-3563-8576
https://orcid.org/0000-0003-3563-8576
https://orcid.org/0000-0003-3563-8576
https://orcid.org/0000-0003-3563-8576
https://orcid.org/0000-0003-3563-8576
https://orcid.org/0000-0001-5832-8517
https://orcid.org/0000-0001-5832-8517
https://orcid.org/0000-0001-5832-8517
https://orcid.org/0000-0001-5832-8517
https://orcid.org/0000-0001-5832-8517
https://orcid.org/0000-0001-5832-8517
https://orcid.org/0000-0001-5832-8517
https://orcid.org/0000-0001-5832-8517
https://orcid.org/0000-0002-1868-2842
https://orcid.org/0000-0002-1868-2842
https://orcid.org/0000-0002-1868-2842
https://orcid.org/0000-0002-1868-2842
https://orcid.org/0000-0002-1868-2842
https://orcid.org/0000-0002-1868-2842
https://orcid.org/0000-0002-1868-2842
https://orcid.org/0000-0002-1868-2842
https://orcid.org/0000-0002-2794-6029
https://orcid.org/0000-0002-2794-6029
https://orcid.org/0000-0002-2794-6029
https://orcid.org/0000-0002-2794-6029
https://orcid.org/0000-0002-2794-6029
https://orcid.org/0000-0002-2794-6029
https://orcid.org/0000-0002-2794-6029
https://orcid.org/0000-0002-2794-6029
https://orcid.org/0000-0002-2579-1246
https://orcid.org/0000-0002-2579-1246
https://orcid.org/0000-0002-2579-1246
https://orcid.org/0000-0002-2579-1246
https://orcid.org/0000-0002-2579-1246
https://orcid.org/0000-0002-2579-1246
https://orcid.org/0000-0002-2579-1246
https://orcid.org/0000-0002-2579-1246
https://orcid.org/0000-0001-5045-2484
https://orcid.org/0000-0001-5045-2484
https://orcid.org/0000-0001-5045-2484
https://orcid.org/0000-0001-5045-2484
https://orcid.org/0000-0001-5045-2484
https://orcid.org/0000-0001-5045-2484
https://orcid.org/0000-0001-5045-2484
https://orcid.org/0000-0001-5045-2484
https://orcid.org/0000-0001-6794-1591
https://orcid.org/0000-0001-6794-1591
https://orcid.org/0000-0001-6794-1591
https://orcid.org/0000-0001-6794-1591
https://orcid.org/0000-0001-6794-1591
https://orcid.org/0000-0001-6794-1591
https://orcid.org/0000-0001-6794-1591
https://orcid.org/0000-0001-6794-1591
https://orcid.org/0000-0003-3919-0780
https://orcid.org/0000-0003-3919-0780
https://orcid.org/0000-0003-3919-0780
https://orcid.org/0000-0003-3919-0780
https://orcid.org/0000-0003-3919-0780
https://orcid.org/0000-0003-3919-0780
https://orcid.org/0000-0003-3919-0780
https://orcid.org/0000-0003-3919-0780
https://orcid.org/0000-0001-8362-0130
https://orcid.org/0000-0001-8362-0130
https://orcid.org/0000-0001-8362-0130
https://orcid.org/0000-0001-8362-0130
https://orcid.org/0000-0001-8362-0130
https://orcid.org/0000-0001-8362-0130
https://orcid.org/0000-0001-8362-0130
https://orcid.org/0000-0001-8362-0130
https://orcid.org/0000-0002-5298-7914
https://orcid.org/0000-0002-5298-7914
https://orcid.org/0000-0002-5298-7914
https://orcid.org/0000-0002-5298-7914
https://orcid.org/0000-0002-5298-7914
https://orcid.org/0000-0002-5298-7914
https://orcid.org/0000-0002-5298-7914
https://orcid.org/0000-0002-5298-7914
https://orcid.org/0000-0003-3476-4589
https://orcid.org/0000-0003-3476-4589
https://orcid.org/0000-0003-3476-4589
https://orcid.org/0000-0003-3476-4589
https://orcid.org/0000-0003-3476-4589
https://orcid.org/0000-0003-3476-4589
https://orcid.org/0000-0003-3476-4589
https://orcid.org/0000-0003-3476-4589
https://orcid.org/0000-0003-2172-8589
https://orcid.org/0000-0003-2172-8589
https://orcid.org/0000-0003-2172-8589
https://orcid.org/0000-0003-2172-8589
https://orcid.org/0000-0003-2172-8589
https://orcid.org/0000-0003-2172-8589
https://orcid.org/0000-0003-2172-8589
https://orcid.org/0000-0003-2172-8589
https://orcid.org/0009-0007-3296-8648
https://orcid.org/0009-0007-3296-8648
https://orcid.org/0009-0007-3296-8648
https://orcid.org/0009-0007-3296-8648
https://orcid.org/0009-0007-3296-8648
https://orcid.org/0009-0007-3296-8648
https://orcid.org/0009-0007-3296-8648
https://orcid.org/0009-0007-3296-8648
https://orcid.org/0000-0002-4450-9883
https://orcid.org/0000-0002-4450-9883
https://orcid.org/0000-0002-4450-9883
https://orcid.org/0000-0002-4450-9883
https://orcid.org/0000-0002-4450-9883
https://orcid.org/0000-0002-4450-9883
https://orcid.org/0000-0002-4450-9883
https://orcid.org/0000-0002-4450-9883
https://orcid.org/0000-0002-5850-6325
https://orcid.org/0000-0002-5850-6325
https://orcid.org/0000-0002-5850-6325
https://orcid.org/0000-0002-5850-6325
https://orcid.org/0000-0002-5850-6325
https://orcid.org/0000-0002-5850-6325
https://orcid.org/0000-0002-5850-6325
https://orcid.org/0000-0002-5850-6325
https://orcid.org/0000-0002-1473-9880
https://orcid.org/0000-0002-1473-9880
https://orcid.org/0000-0002-1473-9880
https://orcid.org/0000-0002-1473-9880
https://orcid.org/0000-0002-1473-9880
https://orcid.org/0000-0002-1473-9880
https://orcid.org/0000-0002-1473-9880
https://orcid.org/0000-0002-1473-9880
https://orcid.org/0009-0003-3282-1970
https://orcid.org/0009-0003-3282-1970
https://orcid.org/0009-0003-3282-1970
https://orcid.org/0009-0003-3282-1970
https://orcid.org/0009-0003-3282-1970
https://orcid.org/0009-0003-3282-1970
https://orcid.org/0009-0003-3282-1970
https://orcid.org/0009-0003-3282-1970
https://orcid.org/0000-0002-7537-3210
https://orcid.org/0000-0002-7537-3210
https://orcid.org/0000-0002-7537-3210
https://orcid.org/0000-0002-7537-3210
https://orcid.org/0000-0002-7537-3210
https://orcid.org/0000-0002-7537-3210
https://orcid.org/0000-0002-7537-3210
https://orcid.org/0000-0002-7537-3210
https://orcid.org/0000-0001-8898-1963
https://orcid.org/0000-0001-8898-1963
https://orcid.org/0000-0001-8898-1963
https://orcid.org/0000-0001-8898-1963
https://orcid.org/0000-0001-8898-1963
https://orcid.org/0000-0001-8898-1963
https://orcid.org/0000-0001-8898-1963
https://orcid.org/0000-0001-8898-1963
https://orcid.org/0000-0002-5219-0454
https://orcid.org/0000-0002-5219-0454
https://orcid.org/0000-0002-5219-0454
https://orcid.org/0000-0002-5219-0454
https://orcid.org/0000-0002-5219-0454
https://orcid.org/0000-0002-5219-0454
https://orcid.org/0000-0002-5219-0454
https://orcid.org/0000-0002-5219-0454
https://orcid.org/0000-0003-0251-8914
https://orcid.org/0000-0003-0251-8914
https://orcid.org/0000-0003-0251-8914
https://orcid.org/0000-0003-0251-8914
https://orcid.org/0000-0003-0251-8914
https://orcid.org/0000-0003-0251-8914
https://orcid.org/0000-0003-0251-8914
https://orcid.org/0000-0003-0251-8914
https://orcid.org/0000-0002-7510-0079
https://orcid.org/0000-0002-7510-0079
https://orcid.org/0000-0002-7510-0079
https://orcid.org/0000-0002-7510-0079
https://orcid.org/0000-0002-7510-0079
https://orcid.org/0000-0002-7510-0079
https://orcid.org/0000-0002-7510-0079
https://orcid.org/0000-0002-7510-0079
https://orcid.org/0000-0002-7711-4423
https://orcid.org/0000-0002-7711-4423
https://orcid.org/0000-0002-7711-4423
https://orcid.org/0000-0002-7711-4423
https://orcid.org/0000-0002-7711-4423
https://orcid.org/0000-0002-7711-4423
https://orcid.org/0000-0002-7711-4423
https://orcid.org/0000-0002-7711-4423
https://orcid.org/0000-0003-1907-0175
https://orcid.org/0000-0003-1907-0175
https://orcid.org/0000-0003-1907-0175
https://orcid.org/0000-0003-1907-0175
https://orcid.org/0000-0003-1907-0175
https://orcid.org/0000-0003-1907-0175
https://orcid.org/0000-0003-1907-0175
https://orcid.org/0000-0003-1907-0175
https://orcid.org/0000-0003-4753-9428
https://orcid.org/0000-0003-4753-9428
https://orcid.org/0000-0003-4753-9428
https://orcid.org/0000-0003-4753-9428
https://orcid.org/0000-0003-4753-9428
https://orcid.org/0000-0003-4753-9428
https://orcid.org/0000-0003-4753-9428
https://orcid.org/0000-0003-4753-9428
https://orcid.org/0000-0002-4850-2355
https://orcid.org/0000-0002-4850-2355
https://orcid.org/0000-0002-4850-2355
https://orcid.org/0000-0002-4850-2355
https://orcid.org/0000-0002-4850-2355
https://orcid.org/0000-0002-4850-2355
https://orcid.org/0000-0002-4850-2355
https://orcid.org/0000-0002-4850-2355
https://orcid.org/0000-0001-6709-0969
https://orcid.org/0000-0001-6709-0969
https://orcid.org/0000-0001-6709-0969
https://orcid.org/0000-0001-6709-0969
https://orcid.org/0000-0001-6709-0969
https://orcid.org/0000-0001-6709-0969
https://orcid.org/0000-0001-6709-0969
https://orcid.org/0000-0001-6709-0969
https://orcid.org/0000-0002-8406-6503
https://orcid.org/0000-0002-8406-6503
https://orcid.org/0000-0002-8406-6503
https://orcid.org/0000-0002-8406-6503
https://orcid.org/0000-0002-8406-6503
https://orcid.org/0000-0002-8406-6503
https://orcid.org/0000-0002-8406-6503
https://orcid.org/0000-0002-8406-6503
https://orcid.org/0000-0002-4449-1732
https://orcid.org/0000-0002-4449-1732
https://orcid.org/0000-0002-4449-1732
https://orcid.org/0000-0002-4449-1732
https://orcid.org/0000-0002-4449-1732
https://orcid.org/0000-0002-4449-1732
https://orcid.org/0000-0002-4449-1732
https://orcid.org/0000-0002-4449-1732
https://orcid.org/0000-0003-4507-8373
https://orcid.org/0000-0003-4507-8373
https://orcid.org/0000-0003-4507-8373
https://orcid.org/0000-0003-4507-8373
https://orcid.org/0000-0003-4507-8373
https://orcid.org/0000-0003-4507-8373
https://orcid.org/0000-0003-4507-8373
https://orcid.org/0000-0003-4507-8373
https://orcid.org/0000-0002-6532-671X
https://orcid.org/0000-0002-6532-671X
https://orcid.org/0000-0002-6532-671X
https://orcid.org/0000-0002-6532-671X
https://orcid.org/0000-0002-6532-671X
https://orcid.org/0000-0002-6532-671X
https://orcid.org/0000-0002-6532-671X
https://orcid.org/0000-0002-6532-671X
https://orcid.org/0000-0002-1873-3769
https://orcid.org/0000-0002-1873-3769
https://orcid.org/0000-0002-1873-3769
https://orcid.org/0000-0002-1873-3769
https://orcid.org/0000-0002-1873-3769
https://orcid.org/0000-0002-1873-3769
https://orcid.org/0000-0002-1873-3769
https://orcid.org/0000-0002-1873-3769
https://orcid.org/0000-0002-8516-5159
https://orcid.org/0000-0002-8516-5159
https://orcid.org/0000-0002-8516-5159
https://orcid.org/0000-0002-8516-5159
https://orcid.org/0000-0002-8516-5159
https://orcid.org/0000-0002-8516-5159
https://orcid.org/0000-0002-8516-5159
https://orcid.org/0000-0002-8516-5159
https://orcid.org/0000-0003-4956-0853
https://orcid.org/0000-0003-4956-0853
https://orcid.org/0000-0003-4956-0853
https://orcid.org/0000-0003-4956-0853
https://orcid.org/0000-0003-4956-0853
https://orcid.org/0000-0003-4956-0853
https://orcid.org/0000-0003-4956-0853
https://orcid.org/0000-0003-4956-0853
https://orcid.org/0000-0002-0936-8237
https://orcid.org/0000-0002-0936-8237
https://orcid.org/0000-0002-0936-8237
https://orcid.org/0000-0002-0936-8237
https://orcid.org/0000-0002-0936-8237
https://orcid.org/0000-0002-0936-8237
https://orcid.org/0000-0002-0936-8237
https://orcid.org/0000-0002-0936-8237
https://orcid.org/0000-0002-9779-2838
https://orcid.org/0000-0002-9779-2838
https://orcid.org/0000-0002-9779-2838
https://orcid.org/0000-0002-9779-2838
https://orcid.org/0000-0002-9779-2838
https://orcid.org/0000-0002-9779-2838
https://orcid.org/0000-0002-9779-2838
https://orcid.org/0000-0002-9779-2838
https://orcid.org/0000-0002-7364-1904
https://orcid.org/0000-0002-7364-1904
https://orcid.org/0000-0002-7364-1904
https://orcid.org/0000-0002-7364-1904
https://orcid.org/0000-0002-7364-1904
https://orcid.org/0000-0002-7364-1904
https://orcid.org/0000-0002-7364-1904
https://orcid.org/0000-0002-7364-1904
https://orcid.org/0000-0002-6269-2490
https://orcid.org/0000-0002-6269-2490
https://orcid.org/0000-0002-6269-2490
https://orcid.org/0000-0002-6269-2490
https://orcid.org/0000-0002-6269-2490
https://orcid.org/0000-0002-6269-2490
https://orcid.org/0000-0002-6269-2490
https://orcid.org/0000-0002-6269-2490
https://orcid.org/0000-0003-2213-3579
https://orcid.org/0000-0003-2213-3579
https://orcid.org/0000-0003-2213-3579
https://orcid.org/0000-0003-2213-3579
https://orcid.org/0000-0003-2213-3579
https://orcid.org/0000-0003-2213-3579
https://orcid.org/0000-0003-2213-3579
https://orcid.org/0000-0003-2213-3579
https://orcid.org/0000-0001-9288-519X
https://orcid.org/0000-0001-9288-519X
https://orcid.org/0000-0001-9288-519X
https://orcid.org/0000-0001-9288-519X
https://orcid.org/0000-0001-9288-519X
https://orcid.org/0000-0001-9288-519X
https://orcid.org/0000-0001-9288-519X
https://orcid.org/0000-0001-9288-519X
https://orcid.org/0000-0002-7650-1034
https://orcid.org/0000-0002-7650-1034
https://orcid.org/0000-0002-7650-1034
https://orcid.org/0000-0002-7650-1034
https://orcid.org/0000-0002-7650-1034
https://orcid.org/0000-0002-7650-1034
https://orcid.org/0000-0002-7650-1034
https://orcid.org/0000-0002-7650-1034
https://orcid.org/0000-0003-1561-0760
https://orcid.org/0000-0003-1561-0760
https://orcid.org/0000-0003-1561-0760
https://orcid.org/0000-0003-1561-0760
https://orcid.org/0000-0003-1561-0760
https://orcid.org/0000-0003-1561-0760
https://orcid.org/0000-0003-1561-0760
https://orcid.org/0000-0003-1561-0760
https://orcid.org/0009-0000-0247-4339
https://orcid.org/0009-0000-0247-4339
https://orcid.org/0009-0000-0247-4339
https://orcid.org/0009-0000-0247-4339
https://orcid.org/0009-0000-0247-4339
https://orcid.org/0009-0000-0247-4339
https://orcid.org/0009-0000-0247-4339
https://orcid.org/0009-0000-0247-4339
https://orcid.org/0000-0001-5478-3950
https://orcid.org/0000-0001-5478-3950
https://orcid.org/0000-0001-5478-3950
https://orcid.org/0000-0001-5478-3950
https://orcid.org/0000-0001-5478-3950
https://orcid.org/0000-0001-5478-3950
https://orcid.org/0000-0001-5478-3950
https://orcid.org/0000-0001-5478-3950
https://orcid.org/0000-0002-4439-8968
https://orcid.org/0000-0002-4439-8968
https://orcid.org/0000-0002-4439-8968
https://orcid.org/0000-0002-4439-8968
https://orcid.org/0000-0002-4439-8968
https://orcid.org/0000-0002-4439-8968
https://orcid.org/0000-0002-4439-8968
https://orcid.org/0000-0002-4439-8968
https://orcid.org/0000-0003-2434-488X
https://orcid.org/0000-0003-2434-488X
https://orcid.org/0000-0003-2434-488X
https://orcid.org/0000-0003-2434-488X
https://orcid.org/0000-0003-2434-488X
https://orcid.org/0000-0003-2434-488X
https://orcid.org/0000-0003-2434-488X
https://orcid.org/0000-0003-2434-488X
https://orcid.org/0000-0001-8063-828X
https://orcid.org/0000-0001-8063-828X
https://orcid.org/0000-0001-8063-828X
https://orcid.org/0000-0001-8063-828X
https://orcid.org/0000-0001-8063-828X
https://orcid.org/0000-0001-8063-828X
https://orcid.org/0000-0001-8063-828X
https://orcid.org/0000-0001-8063-828X
https://orcid.org/0000-0003-0945-2196
https://orcid.org/0000-0003-0945-2196
https://orcid.org/0000-0003-0945-2196
https://orcid.org/0000-0003-0945-2196
https://orcid.org/0000-0003-0945-2196
https://orcid.org/0000-0003-0945-2196
https://orcid.org/0000-0003-0945-2196
https://orcid.org/0000-0003-0945-2196
https://orcid.org/0000-0003-3970-7970
https://orcid.org/0000-0003-3970-7970
https://orcid.org/0000-0003-3970-7970
https://orcid.org/0000-0003-3970-7970
https://orcid.org/0000-0003-3970-7970
https://orcid.org/0000-0003-3970-7970
https://orcid.org/0000-0003-3970-7970
https://orcid.org/0000-0003-3970-7970
https://orcid.org/0000-0002-6020-5521
https://orcid.org/0000-0002-6020-5521
https://orcid.org/0000-0002-6020-5521
https://orcid.org/0000-0002-6020-5521
https://orcid.org/0000-0002-6020-5521
https://orcid.org/0000-0002-6020-5521
https://orcid.org/0000-0002-6020-5521
https://orcid.org/0000-0002-6020-5521
https://orcid.org/0000-0003-3224-2146
https://orcid.org/0000-0003-3224-2146
https://orcid.org/0000-0003-3224-2146
https://orcid.org/0000-0003-3224-2146
https://orcid.org/0000-0003-3224-2146
https://orcid.org/0000-0003-3224-2146
https://orcid.org/0000-0003-3224-2146
https://orcid.org/0000-0003-3224-2146
https://orcid.org/0000-0003-4967-7090
https://orcid.org/0000-0003-4967-7090
https://orcid.org/0000-0003-4967-7090
https://orcid.org/0000-0003-4967-7090
https://orcid.org/0000-0003-4967-7090
https://orcid.org/0000-0003-4967-7090
https://orcid.org/0000-0003-4967-7090
https://orcid.org/0000-0003-4967-7090
https://orcid.org/0000-0002-2679-4457
https://orcid.org/0000-0002-2679-4457
https://orcid.org/0000-0002-2679-4457
https://orcid.org/0000-0002-2679-4457
https://orcid.org/0000-0002-2679-4457
https://orcid.org/0000-0002-2679-4457
https://orcid.org/0000-0002-2679-4457
https://orcid.org/0000-0002-2679-4457
https://orcid.org/0000-0001-8919-0899
https://orcid.org/0000-0001-8919-0899
https://orcid.org/0000-0001-8919-0899
https://orcid.org/0000-0001-8919-0899
https://orcid.org/0000-0001-8919-0899
https://orcid.org/0000-0001-8919-0899
https://orcid.org/0000-0001-8919-0899
https://orcid.org/0000-0001-8919-0899
https://orcid.org/0000-0003-4548-526X
https://orcid.org/0000-0003-4548-526X
https://orcid.org/0000-0003-4548-526X
https://orcid.org/0000-0003-4548-526X
https://orcid.org/0000-0003-4548-526X
https://orcid.org/0000-0003-4548-526X
https://orcid.org/0000-0003-4548-526X
https://orcid.org/0000-0003-4548-526X
https://orcid.org/0000-0001-8032-4416
https://orcid.org/0000-0001-8032-4416
https://orcid.org/0000-0001-8032-4416
https://orcid.org/0000-0001-8032-4416
https://orcid.org/0000-0001-8032-4416
https://orcid.org/0000-0001-8032-4416
https://orcid.org/0000-0001-8032-4416
https://orcid.org/0000-0001-8032-4416
https://orcid.org/0000-0002-3820-8451
https://orcid.org/0000-0002-3820-8451
https://orcid.org/0000-0002-3820-8451
https://orcid.org/0000-0002-3820-8451
https://orcid.org/0000-0002-3820-8451
https://orcid.org/0000-0002-3820-8451
https://orcid.org/0000-0002-3820-8451
https://orcid.org/0000-0002-3820-8451
https://orcid.org/0000-0001-8278-7406
https://orcid.org/0000-0001-8278-7406
https://orcid.org/0000-0001-8278-7406
https://orcid.org/0000-0001-8278-7406
https://orcid.org/0000-0001-8278-7406
https://orcid.org/0000-0001-8278-7406
https://orcid.org/0000-0001-8278-7406
https://orcid.org/0000-0001-8278-7406
https://orcid.org/0000-0002-5737-6346
https://orcid.org/0000-0002-5737-6346
https://orcid.org/0000-0002-5737-6346
https://orcid.org/0000-0002-5737-6346
https://orcid.org/0000-0002-5737-6346
https://orcid.org/0000-0002-5737-6346
https://orcid.org/0000-0002-5737-6346
https://orcid.org/0000-0002-5737-6346
https://orcid.org/0000-0002-9968-2464
https://orcid.org/0000-0002-9968-2464
https://orcid.org/0000-0002-9968-2464
https://orcid.org/0000-0002-9968-2464
https://orcid.org/0000-0002-9968-2464
https://orcid.org/0000-0002-9968-2464
https://orcid.org/0000-0002-9968-2464
https://orcid.org/0000-0002-9968-2464
https://orcid.org/0000-0003-4059-0765
https://orcid.org/0000-0003-4059-0765
https://orcid.org/0000-0003-4059-0765
https://orcid.org/0000-0003-4059-0765
https://orcid.org/0000-0003-4059-0765
https://orcid.org/0000-0003-4059-0765
https://orcid.org/0000-0003-4059-0765
https://orcid.org/0000-0003-4059-0765
https://orcid.org/0000-0002-0710-6778
https://orcid.org/0000-0002-0710-6778
https://orcid.org/0000-0002-0710-6778
https://orcid.org/0000-0002-0710-6778
https://orcid.org/0000-0002-0710-6778
https://orcid.org/0000-0002-0710-6778
https://orcid.org/0000-0002-0710-6778
https://orcid.org/0000-0002-0710-6778
https://orcid.org/0000-0003-2049-520X
https://orcid.org/0000-0003-2049-520X
https://orcid.org/0000-0003-2049-520X
https://orcid.org/0000-0003-2049-520X
https://orcid.org/0000-0003-2049-520X
https://orcid.org/0000-0003-2049-520X
https://orcid.org/0000-0003-2049-520X
https://orcid.org/0000-0003-2049-520X
https://orcid.org/0000-0002-1357-4164
https://orcid.org/0000-0002-1357-4164
https://orcid.org/0000-0002-1357-4164
https://orcid.org/0000-0002-1357-4164
https://orcid.org/0000-0002-1357-4164
https://orcid.org/0000-0002-1357-4164
https://orcid.org/0000-0002-1357-4164
https://orcid.org/0000-0002-1357-4164
https://orcid.org/0000-0002-2526-1421
https://orcid.org/0000-0002-2526-1421
https://orcid.org/0000-0002-2526-1421
https://orcid.org/0000-0002-2526-1421
https://orcid.org/0000-0002-2526-1421
https://orcid.org/0000-0002-2526-1421
https://orcid.org/0000-0002-2526-1421
https://orcid.org/0000-0002-2526-1421
https://orcid.org/0000-0003-4984-0775
https://orcid.org/0000-0003-4984-0775
https://orcid.org/0000-0003-4984-0775
https://orcid.org/0000-0003-4984-0775
https://orcid.org/0000-0003-4984-0775
https://orcid.org/0000-0003-4984-0775
https://orcid.org/0000-0003-4984-0775
https://orcid.org/0000-0003-4984-0775
https://orcid.org/0000-0003-0406-7387
https://orcid.org/0000-0003-0406-7387
https://orcid.org/0000-0003-0406-7387
https://orcid.org/0000-0003-0406-7387
https://orcid.org/0000-0003-0406-7387
https://orcid.org/0000-0003-0406-7387
https://orcid.org/0000-0003-0406-7387
https://orcid.org/0000-0003-0406-7387
https://orcid.org/0000-0001-5256-915X
https://orcid.org/0000-0001-5256-915X
https://orcid.org/0000-0001-5256-915X
https://orcid.org/0000-0001-5256-915X
https://orcid.org/0000-0001-5256-915X
https://orcid.org/0000-0001-5256-915X
https://orcid.org/0000-0001-5256-915X
https://orcid.org/0000-0001-5256-915X
https://orcid.org/0000-0002-0869-185X
https://orcid.org/0000-0002-0869-185X
https://orcid.org/0000-0002-0869-185X
https://orcid.org/0000-0002-0869-185X
https://orcid.org/0000-0002-0869-185X
https://orcid.org/0000-0002-0869-185X
https://orcid.org/0000-0002-0869-185X
https://orcid.org/0000-0002-0869-185X
https://orcid.org/0000-0001-8248-603X
https://orcid.org/0000-0001-8248-603X
https://orcid.org/0000-0001-8248-603X
https://orcid.org/0000-0001-8248-603X
https://orcid.org/0000-0001-8248-603X
https://orcid.org/0000-0001-8248-603X
https://orcid.org/0000-0001-8248-603X
https://orcid.org/0000-0001-8248-603X
https://orcid.org/0000-0001-8722-4485
https://orcid.org/0000-0001-8722-4485
https://orcid.org/0000-0001-8722-4485
https://orcid.org/0000-0001-8722-4485
https://orcid.org/0000-0001-8722-4485
https://orcid.org/0000-0001-8722-4485
https://orcid.org/0000-0001-8722-4485
https://orcid.org/0000-0001-8722-4485
https://orcid.org/0000-0002-3329-9788
https://orcid.org/0000-0002-3329-9788
https://orcid.org/0000-0002-3329-9788
https://orcid.org/0000-0002-3329-9788
https://orcid.org/0000-0002-3329-9788
https://orcid.org/0000-0002-3329-9788
https://orcid.org/0000-0002-3329-9788
https://orcid.org/0000-0002-3329-9788
https://orcid.org/0000-0001-6339-1537
https://orcid.org/0000-0001-6339-1537
https://orcid.org/0000-0001-6339-1537
https://orcid.org/0000-0001-6339-1537
https://orcid.org/0000-0001-6339-1537
https://orcid.org/0000-0001-6339-1537
https://orcid.org/0000-0001-6339-1537
https://orcid.org/0000-0001-6339-1537
https://orcid.org/0000-0002-7120-9026
https://orcid.org/0000-0002-7120-9026
https://orcid.org/0000-0002-7120-9026
https://orcid.org/0000-0002-7120-9026
https://orcid.org/0000-0002-7120-9026
https://orcid.org/0000-0002-7120-9026
https://orcid.org/0000-0002-7120-9026
https://orcid.org/0000-0002-7120-9026
https://orcid.org/0000-0001-6703-6655
https://orcid.org/0000-0001-6703-6655
https://orcid.org/0000-0001-6703-6655
https://orcid.org/0000-0001-6703-6655
https://orcid.org/0000-0001-6703-6655
https://orcid.org/0000-0001-6703-6655
https://orcid.org/0000-0001-6703-6655
https://orcid.org/0000-0001-6703-6655
https://orcid.org/0009-0005-5872-9819
https://orcid.org/0009-0005-5872-9819
https://orcid.org/0009-0005-5872-9819
https://orcid.org/0009-0005-5872-9819
https://orcid.org/0009-0005-5872-9819
https://orcid.org/0009-0005-5872-9819
https://orcid.org/0009-0005-5872-9819
https://orcid.org/0009-0005-5872-9819
https://orcid.org/0000-0001-7568-1611
https://orcid.org/0000-0001-7568-1611
https://orcid.org/0000-0001-7568-1611
https://orcid.org/0000-0001-7568-1611
https://orcid.org/0000-0001-7568-1611
https://orcid.org/0000-0001-7568-1611
https://orcid.org/0000-0001-7568-1611
https://orcid.org/0000-0001-7568-1611
https://orcid.org/0000-0003-2194-7669
https://orcid.org/0000-0003-2194-7669
https://orcid.org/0000-0003-2194-7669
https://orcid.org/0000-0003-2194-7669
https://orcid.org/0000-0003-2194-7669
https://orcid.org/0000-0003-2194-7669
https://orcid.org/0000-0003-2194-7669
https://orcid.org/0000-0003-2194-7669
https://orcid.org/0000-0001-6143-2104
https://orcid.org/0000-0001-6143-2104
https://orcid.org/0000-0001-6143-2104
https://orcid.org/0000-0001-6143-2104
https://orcid.org/0000-0001-6143-2104
https://orcid.org/0000-0001-6143-2104
https://orcid.org/0000-0001-6143-2104
https://orcid.org/0000-0001-6143-2104
https://orcid.org/0000-0002-6874-7421
https://orcid.org/0000-0002-6874-7421
https://orcid.org/0000-0002-6874-7421
https://orcid.org/0000-0002-6874-7421
https://orcid.org/0000-0002-6874-7421
https://orcid.org/0000-0002-6874-7421
https://orcid.org/0000-0002-6874-7421
https://orcid.org/0000-0002-6874-7421
https://orcid.org/0000-0001-7480-9329
https://orcid.org/0000-0001-7480-9329
https://orcid.org/0000-0001-7480-9329
https://orcid.org/0000-0001-7480-9329
https://orcid.org/0000-0001-7480-9329
https://orcid.org/0000-0001-7480-9329
https://orcid.org/0000-0001-7480-9329
https://orcid.org/0000-0001-7480-9329
https://orcid.org/0000-0002-1865-6126
https://orcid.org/0000-0002-1865-6126
https://orcid.org/0000-0002-1865-6126
https://orcid.org/0000-0002-1865-6126
https://orcid.org/0000-0002-1865-6126
https://orcid.org/0000-0002-1865-6126
https://orcid.org/0000-0002-1865-6126
https://orcid.org/0000-0002-1865-6126
https://orcid.org/0000-0002-7322-4748
https://orcid.org/0000-0002-7322-4748
https://orcid.org/0000-0002-7322-4748
https://orcid.org/0000-0002-7322-4748
https://orcid.org/0000-0002-7322-4748
https://orcid.org/0000-0002-7322-4748
https://orcid.org/0000-0002-7322-4748
https://orcid.org/0000-0002-7322-4748
https://orcid.org/0000-0003-0066-0095
https://orcid.org/0000-0003-0066-0095
https://orcid.org/0000-0003-0066-0095
https://orcid.org/0000-0003-0066-0095
https://orcid.org/0000-0003-0066-0095
https://orcid.org/0000-0003-0066-0095
https://orcid.org/0000-0003-0066-0095
https://orcid.org/0000-0003-0066-0095
https://orcid.org/0000-0003-4825-1629
https://orcid.org/0000-0003-4825-1629
https://orcid.org/0000-0003-4825-1629
https://orcid.org/0000-0003-4825-1629
https://orcid.org/0000-0003-4825-1629
https://orcid.org/0000-0003-4825-1629
https://orcid.org/0000-0003-4825-1629
https://orcid.org/0000-0003-4825-1629
https://orcid.org/0000-0002-8690-9180
https://orcid.org/0000-0002-8690-9180
https://orcid.org/0000-0002-8690-9180
https://orcid.org/0000-0002-8690-9180
https://orcid.org/0000-0002-8690-9180
https://orcid.org/0000-0002-8690-9180
https://orcid.org/0000-0002-8690-9180
https://orcid.org/0000-0002-8690-9180
https://orcid.org/0000-0002-5756-1111
https://orcid.org/0000-0002-5756-1111
https://orcid.org/0000-0002-5756-1111
https://orcid.org/0000-0002-5756-1111
https://orcid.org/0000-0002-5756-1111
https://orcid.org/0000-0002-5756-1111
https://orcid.org/0000-0002-5756-1111
https://orcid.org/0000-0002-5756-1111
https://orcid.org/0000-0003-2756-3391
https://orcid.org/0000-0003-2756-3391
https://orcid.org/0000-0003-2756-3391
https://orcid.org/0000-0003-2756-3391
https://orcid.org/0000-0003-2756-3391
https://orcid.org/0000-0003-2756-3391
https://orcid.org/0000-0003-2756-3391
https://orcid.org/0000-0003-2756-3391
https://orcid.org/0000-0001-8088-3517
https://orcid.org/0000-0001-8088-3517
https://orcid.org/0000-0001-8088-3517
https://orcid.org/0000-0001-8088-3517
https://orcid.org/0000-0001-8088-3517
https://orcid.org/0000-0001-8088-3517
https://orcid.org/0000-0001-8088-3517
https://orcid.org/0000-0001-8088-3517
https://orcid.org/0000-0002-7629-4805
https://orcid.org/0000-0002-7629-4805
https://orcid.org/0000-0002-7629-4805
https://orcid.org/0000-0002-7629-4805
https://orcid.org/0000-0002-7629-4805
https://orcid.org/0000-0002-7629-4805
https://orcid.org/0000-0002-7629-4805
https://orcid.org/0000-0002-7629-4805
https://orcid.org/0000-0002-1674-1837
https://orcid.org/0000-0002-1674-1837
https://orcid.org/0000-0002-1674-1837
https://orcid.org/0000-0002-1674-1837
https://orcid.org/0000-0002-1674-1837
https://orcid.org/0000-0002-1674-1837
https://orcid.org/0000-0002-1674-1837
https://orcid.org/0000-0002-1674-1837
https://orcid.org/0009-0008-7421-4331
https://orcid.org/0009-0008-7421-4331
https://orcid.org/0009-0008-7421-4331
https://orcid.org/0009-0008-7421-4331
https://orcid.org/0009-0008-7421-4331
https://orcid.org/0009-0008-7421-4331
https://orcid.org/0009-0008-7421-4331
https://orcid.org/0009-0008-7421-4331
https://orcid.org/0000-0002-5688-455X
https://orcid.org/0000-0002-5688-455X
https://orcid.org/0000-0002-5688-455X
https://orcid.org/0000-0002-5688-455X
https://orcid.org/0000-0002-5688-455X
https://orcid.org/0000-0002-5688-455X
https://orcid.org/0000-0002-5688-455X
https://orcid.org/0000-0002-5688-455X
https://orcid.org/0000-0002-1472-4806
https://orcid.org/0000-0002-1472-4806
https://orcid.org/0000-0002-1472-4806
https://orcid.org/0000-0002-1472-4806
https://orcid.org/0000-0002-1472-4806
https://orcid.org/0000-0002-1472-4806
https://orcid.org/0000-0002-1472-4806
https://orcid.org/0000-0002-1472-4806
https://orcid.org/0000-0002-6418-5812
https://orcid.org/0000-0002-6418-5812
https://orcid.org/0000-0002-6418-5812
https://orcid.org/0000-0002-6418-5812
https://orcid.org/0000-0002-6418-5812
https://orcid.org/0000-0002-6418-5812
https://orcid.org/0000-0002-6418-5812
https://orcid.org/0000-0002-6418-5812
https://orcid.org/0000-0001-5799-4155
https://orcid.org/0000-0001-5799-4155
https://orcid.org/0000-0001-5799-4155
https://orcid.org/0000-0001-5799-4155
https://orcid.org/0000-0001-5799-4155
https://orcid.org/0000-0001-5799-4155
https://orcid.org/0000-0001-5799-4155
https://orcid.org/0000-0001-5799-4155
https://orcid.org/0000-0002-1382-9016
https://orcid.org/0000-0002-1382-9016
https://orcid.org/0000-0002-1382-9016
https://orcid.org/0000-0002-1382-9016
https://orcid.org/0000-0002-1382-9016
https://orcid.org/0000-0002-1382-9016
https://orcid.org/0000-0002-1382-9016
https://orcid.org/0000-0002-1382-9016
https://orcid.org/0000-0003-0589-9687
https://orcid.org/0000-0003-0589-9687
https://orcid.org/0000-0003-0589-9687
https://orcid.org/0000-0003-0589-9687
https://orcid.org/0000-0003-0589-9687
https://orcid.org/0000-0003-0589-9687
https://orcid.org/0000-0003-0589-9687
https://orcid.org/0000-0003-0589-9687
https://orcid.org/0000-0002-9388-2799
https://orcid.org/0000-0002-9388-2799
https://orcid.org/0000-0002-9388-2799
https://orcid.org/0000-0002-9388-2799
https://orcid.org/0000-0002-9388-2799
https://orcid.org/0000-0002-9388-2799
https://orcid.org/0000-0002-9388-2799
https://orcid.org/0000-0002-9388-2799
https://orcid.org/0000-0002-0314-8698
https://orcid.org/0000-0002-0314-8698
https://orcid.org/0000-0002-0314-8698
https://orcid.org/0000-0002-0314-8698
https://orcid.org/0000-0002-0314-8698
https://orcid.org/0000-0002-0314-8698
https://orcid.org/0000-0002-0314-8698
https://orcid.org/0000-0002-0314-8698
https://orcid.org/0000-0002-0485-6936
https://orcid.org/0000-0002-0485-6936
https://orcid.org/0000-0002-0485-6936
https://orcid.org/0000-0002-0485-6936
https://orcid.org/0000-0002-0485-6936
https://orcid.org/0000-0002-0485-6936
https://orcid.org/0000-0002-0485-6936
https://orcid.org/0000-0002-0485-6936
https://orcid.org/0000-0003-2275-4164
https://orcid.org/0000-0003-2275-4164
https://orcid.org/0000-0003-2275-4164
https://orcid.org/0000-0003-2275-4164
https://orcid.org/0000-0003-2275-4164
https://orcid.org/0000-0003-2275-4164
https://orcid.org/0000-0003-2275-4164
https://orcid.org/0000-0003-2275-4164
https://orcid.org/0000-0003-0020-687X
https://orcid.org/0000-0003-0020-687X
https://orcid.org/0000-0003-0020-687X
https://orcid.org/0000-0003-0020-687X
https://orcid.org/0000-0003-0020-687X
https://orcid.org/0000-0003-0020-687X
https://orcid.org/0000-0003-0020-687X
https://orcid.org/0000-0003-0020-687X
https://orcid.org/0000-0003-2640-9683
https://orcid.org/0000-0003-2640-9683
https://orcid.org/0000-0003-2640-9683
https://orcid.org/0000-0003-2640-9683
https://orcid.org/0000-0003-2640-9683
https://orcid.org/0000-0003-2640-9683
https://orcid.org/0000-0003-2640-9683
https://orcid.org/0000-0003-2640-9683
https://orcid.org/0000-0002-3681-9304
https://orcid.org/0000-0002-3681-9304
https://orcid.org/0000-0002-3681-9304
https://orcid.org/0000-0002-3681-9304
https://orcid.org/0000-0002-3681-9304
https://orcid.org/0000-0002-3681-9304
https://orcid.org/0000-0002-3681-9304
https://orcid.org/0000-0002-3681-9304
https://orcid.org/0000-0002-8955-5269
https://orcid.org/0000-0002-8955-5269
https://orcid.org/0000-0002-8955-5269
https://orcid.org/0000-0002-8955-5269
https://orcid.org/0000-0002-8955-5269
https://orcid.org/0000-0002-8955-5269
https://orcid.org/0000-0002-8955-5269
https://orcid.org/0000-0002-8955-5269
https://orcid.org/0000-0002-3341-3480
https://orcid.org/0000-0002-3341-3480
https://orcid.org/0000-0002-3341-3480
https://orcid.org/0000-0002-3341-3480
https://orcid.org/0000-0002-3341-3480
https://orcid.org/0000-0002-3341-3480
https://orcid.org/0000-0002-3341-3480
https://orcid.org/0000-0002-3341-3480
https://orcid.org/0000-0002-0666-9907
https://orcid.org/0000-0002-0666-9907
https://orcid.org/0000-0002-0666-9907
https://orcid.org/0000-0002-0666-9907
https://orcid.org/0000-0002-0666-9907
https://orcid.org/0000-0002-0666-9907
https://orcid.org/0000-0002-0666-9907
https://orcid.org/0000-0002-0666-9907
https://orcid.org/0000-0001-9295-5119
https://orcid.org/0000-0001-9295-5119
https://orcid.org/0000-0001-9295-5119
https://orcid.org/0000-0001-9295-5119
https://orcid.org/0000-0001-9295-5119
https://orcid.org/0000-0001-9295-5119
https://orcid.org/0000-0001-9295-5119
https://orcid.org/0000-0001-9295-5119
https://orcid.org/0000-0002-7378-6353
https://orcid.org/0000-0002-7378-6353
https://orcid.org/0000-0002-7378-6353
https://orcid.org/0000-0002-7378-6353
https://orcid.org/0000-0002-7378-6353
https://orcid.org/0000-0002-7378-6353
https://orcid.org/0000-0002-7378-6353
https://orcid.org/0000-0002-7378-6353
https://orcid.org/0000-0002-0995-595X
https://orcid.org/0000-0002-0995-595X
https://orcid.org/0000-0002-0995-595X
https://orcid.org/0000-0002-0995-595X
https://orcid.org/0000-0002-0995-595X
https://orcid.org/0000-0002-0995-595X
https://orcid.org/0000-0002-0995-595X
https://orcid.org/0000-0002-0995-595X
https://orcid.org/0000-0002-0525-2317
https://orcid.org/0000-0002-0525-2317
https://orcid.org/0000-0002-0525-2317
https://orcid.org/0000-0002-0525-2317
https://orcid.org/0000-0002-0525-2317
https://orcid.org/0000-0002-0525-2317
https://orcid.org/0000-0002-0525-2317
https://orcid.org/0000-0002-0525-2317
https://orcid.org/0000-0001-5931-3624
https://orcid.org/0000-0001-5931-3624
https://orcid.org/0000-0001-5931-3624
https://orcid.org/0000-0001-5931-3624
https://orcid.org/0000-0001-5931-3624
https://orcid.org/0000-0001-5931-3624
https://orcid.org/0000-0001-5931-3624
https://orcid.org/0000-0001-5931-3624
https://orcid.org/0009-0005-9881-1788
https://orcid.org/0009-0005-9881-1788
https://orcid.org/0009-0005-9881-1788
https://orcid.org/0009-0005-9881-1788
https://orcid.org/0009-0005-9881-1788
https://orcid.org/0009-0005-9881-1788
https://orcid.org/0009-0005-9881-1788
https://orcid.org/0009-0005-9881-1788
https://orcid.org/0000-0002-3333-8070
https://orcid.org/0000-0002-3333-8070
https://orcid.org/0000-0002-3333-8070
https://orcid.org/0000-0002-3333-8070
https://orcid.org/0000-0002-3333-8070
https://orcid.org/0000-0002-3333-8070
https://orcid.org/0000-0002-3333-8070
https://orcid.org/0000-0002-3333-8070
https://orcid.org/0009-0008-4985-1320
https://orcid.org/0009-0008-4985-1320
https://orcid.org/0009-0008-4985-1320
https://orcid.org/0009-0008-4985-1320
https://orcid.org/0009-0008-4985-1320
https://orcid.org/0009-0008-4985-1320
https://orcid.org/0009-0008-4985-1320
https://orcid.org/0009-0008-4985-1320
https://orcid.org/0000-0002-2715-1517
https://orcid.org/0000-0002-2715-1517
https://orcid.org/0000-0002-2715-1517
https://orcid.org/0000-0002-2715-1517
https://orcid.org/0000-0002-2715-1517
https://orcid.org/0000-0002-2715-1517
https://orcid.org/0000-0002-2715-1517
https://orcid.org/0000-0002-2715-1517
https://orcid.org/0000-0002-5861-3024
https://orcid.org/0000-0002-5861-3024
https://orcid.org/0000-0002-5861-3024
https://orcid.org/0000-0002-5861-3024
https://orcid.org/0000-0002-5861-3024
https://orcid.org/0000-0002-5861-3024
https://orcid.org/0000-0002-5861-3024
https://orcid.org/0000-0002-5861-3024
https://orcid.org/0000-0003-4924-7322
https://orcid.org/0000-0003-4924-7322
https://orcid.org/0000-0003-4924-7322
https://orcid.org/0000-0003-4924-7322
https://orcid.org/0000-0003-4924-7322
https://orcid.org/0000-0003-4924-7322
https://orcid.org/0000-0003-4924-7322
https://orcid.org/0000-0003-4924-7322
https://orcid.org/0000-0001-7049-4438
https://orcid.org/0000-0001-7049-4438
https://orcid.org/0000-0001-7049-4438
https://orcid.org/0000-0001-7049-4438
https://orcid.org/0000-0001-7049-4438
https://orcid.org/0000-0001-7049-4438
https://orcid.org/0000-0001-7049-4438
https://orcid.org/0000-0001-7049-4438
https://orcid.org/0000-0002-3836-7751
https://orcid.org/0000-0002-3836-7751
https://orcid.org/0000-0002-3836-7751
https://orcid.org/0000-0002-3836-7751
https://orcid.org/0000-0002-3836-7751
https://orcid.org/0000-0002-3836-7751
https://orcid.org/0000-0002-3836-7751
https://orcid.org/0000-0002-3836-7751
https://orcid.org/0000-0002-9511-3846
https://orcid.org/0000-0002-9511-3846
https://orcid.org/0000-0002-9511-3846
https://orcid.org/0000-0002-9511-3846
https://orcid.org/0000-0002-9511-3846
https://orcid.org/0000-0002-9511-3846
https://orcid.org/0000-0002-9511-3846
https://orcid.org/0000-0002-9511-3846
https://orcid.org/0000-0002-6620-6672
https://orcid.org/0000-0002-6620-6672
https://orcid.org/0000-0002-6620-6672
https://orcid.org/0000-0002-6620-6672
https://orcid.org/0000-0002-6620-6672
https://orcid.org/0000-0002-6620-6672
https://orcid.org/0000-0002-6620-6672
https://orcid.org/0000-0002-6620-6672
https://orcid.org/0000-0003-3444-7807
https://orcid.org/0000-0003-3444-7807
https://orcid.org/0000-0003-3444-7807
https://orcid.org/0000-0003-3444-7807
https://orcid.org/0000-0003-3444-7807
https://orcid.org/0000-0003-3444-7807
https://orcid.org/0000-0003-3444-7807
https://orcid.org/0000-0003-3444-7807


J. H. Sanchez https://orcid.org/0000-0001-7080-4176
N. Sanchis-Gual https://orcid.org/0000-0001-5375-7494
E. M. Sänger https://orcid.org/0009-0003-6642-8974
S. Sasaoka https://orcid.org/0000-0002-2155-8092
A. Sasli https://orcid.org/0000-0001-7357-0889
P. Sassi https://orcid.org/0000-0002-4920-2784
B. Sassolas https://orcid.org/0000-0002-3077-8951
O. Sauter https://orcid.org/0000-0003-2293-1554
R. L. Savage https://orcid.org/0000-0003-3317-1036
T. Sawada https://orcid.org/0000-0001-5726-7150
M. G. Schiworski https://orcid.org/0000-0001-9298-004X
P. Schmidt https://orcid.org/0000-0003-1542-1791
S. Schmidt https://orcid.org/0000-0002-8206-8089
R. Schnabel https://orcid.org/0000-0003-2896-4218
E. Schwartz https://orcid.org/0000-0001-8922-7794
J. Scott https://orcid.org/0000-0001-6701-6515
S. M. Scott https://orcid.org/0000-0002-9875-7700
M. Seglar-Arroyo https://orcid.org/0000-0001-8654-409X
Y. Sekiguchi https://orcid.org/0000-0002-2648-3835
A. S. Sengupta https://orcid.org/0000-0002-3212-0475
E. G. Seo https://orcid.org/0000-0002-8588-4794
J. W. Seo https://orcid.org/0000-0003-4937-0769
M. Serra https://orcid.org/0000-0002-6093-8063
G. Servignat https://orcid.org/0000-0003-0057-922X
U. S. Shah https://orcid.org/0000-0001-8249-7425
M. A. Shaikh https://orcid.org/0000-0003-0826-6164
L. Shao https://orcid.org/0000-0002-1334-8853
P. Shawhan https://orcid.org/0000-0002-8249-8070
N. S. Shcheblanov https://orcid.org/0000-0001-8696-2435
Y. Shikano https://orcid.org/0000-0003-2107-7536
K. Shimode https://orcid.org/0000-0002-5682-8750
H. Shinkai https://orcid.org/0000-0003-1082-2844
D. H. Shoemaker https://orcid.org/0000-0002-4147-2560
D. M. Shoemaker https://orcid.org/0000-0002-9899-6357
H. Siegel https://orcid.org/0000-0001-5161-4617
D. Sigg https://orcid.org/0000-0003-4606-6526
L. Silenzi https://orcid.org/0000-0001-7316-3239
L. P. Singer https://orcid.org/0000-0001-9898-5597
D. Singh https://orcid.org/0000-0001-9675-4584
M. K. Singh https://orcid.org/0000-0001-8081-4888
A. Singha https://orcid.org/0000-0002-9944-5573
A. M. Sintes https://orcid.org/0000-0001-9050-7515
V. Skliris https://orcid.org/0000-0003-0902-9216
B. J. J. Slagmolen https://orcid.org/0000-0002-2471-3828
J. R. Smith https://orcid.org/0000-0003-0638-9670
L. Smith https://orcid.org/0000-0002-3035-0947
R. J. E. Smith https://orcid.org/0000-0001-8516-3324
W. J. Smith https://orcid.org/0009-0003-7949-4911
J. Soldateschi https://orcid.org/0000-0002-5458-5206
K. Somiya https://orcid.org/0000-0003-2601-2264
I. Song https://orcid.org/0000-0002-4301-8281
K. Soni https://orcid.org/0000-0001-8051-7883
S. Soni https://orcid.org/0000-0003-3856-8534
N. Sorrentino https://orcid.org/0000-0002-1855-5966
H. Sotani https://orcid.org/0000-0002-3239-2921
A. P. Spencer https://orcid.org/0000-0003-4418-3366
M. Spera https://orcid.org/0000-0003-0930-6930
F. Stachurski https://orcid.org/0000-0002-8658-5753
D. A. Steer https://orcid.org/0000-0002-8781-1273
S. Steinlechner https://orcid.org/0000-0003-4710-8548
N. Stergioulas https://orcid.org/0000-0002-5490-5302
G. Stratta https://orcid.org/0000-0003-1055-7980

A. L. Stuver https://orcid.org/0000-0003-0324-5735
S. Sudhagar https://orcid.org/0000-0001-8578-4665
L. Suleiman https://orcid.org/0000-0003-3783-7448
L. Sun https://orcid.org/0000-0001-7959-892X
P. J. Sutton https://orcid.org/0000-0003-1614-3922
T. Suzuki https://orcid.org/0000-0003-3030-6599
B. L. Swinkels https://orcid.org/0000-0002-3066-3601
M. J. Szczepańczyk https://orcid.org/0000-0002-6167-6149
P. Szewczyk https://orcid.org/0000-0002-1339-9167
M. Tacca https://orcid.org/0000-0003-1353-0441
H. Tagoshi https://orcid.org/0000-0001-8530-9178
S. C. Tait https://orcid.org/0000-0003-0327-953X
H. Takahashi https://orcid.org/0000-0003-0596-4397
R. Takahashi https://orcid.org/0000-0003-1367-5149
A. Takamori https://orcid.org/0000-0001-6032-1330
H. Takeda https://orcid.org/0000-0001-9937-2557
N. Tamanini https://orcid.org/0000-0001-8760-5421
S. J. Tanaka https://orcid.org/0000-0002-8796-1992
T. Tanaka https://orcid.org/0000-0001-8406-5183
S. Tanioka https://orcid.org/0000-0003-3321-1018
L. Tao https://orcid.org/0000-0003-4382-5507
E. N. Tapia San Martín https://orcid.org/0000-0002-
4817-5606
A. Taruya https://orcid.org/0000-0002-4016-1955
J. D. Tasson https://orcid.org/0000-0002-4777-5087
R. Tenorio https://orcid.org/0000-0002-3582-2587
L. M. Thomas https://orcid.org/0000-0003-3271-6436
J. E. Thompson https://orcid.org/0000-0002-0419-5517
J. Tissino https://orcid.org/0000-0003-2483-6710
S. Tiwari https://orcid.org/0000-0003-1611-6625
V. Tiwari https://orcid.org/0000-0002-1602-4176
A. M. Toivonen https://orcid.org/0009-0008-9546-2035
K. Toland https://orcid.org/0000-0001-9537-9698
A. E. Tolley https://orcid.org/0000-0001-9841-943X
T. Tomaru https://orcid.org/0000-0002-8927-9014
T. Tomura https://orcid.org/0000-0002-7504-8258
N. Toropov https://orcid.org/0000-0002-0297-3661
A. Torres-Forné https://orcid.org/0000-0001-8709-5118
M. Toscani https://orcid.org/0000-0001-5997-7148
I. Tosta e Melo https://orcid.org/0000-0001-5833-4052
E. Tournefier https://orcid.org/0000-0002-5465-9607
A. Trapananti https://orcid.org/0000-0001-7763-5758
F. Travasso https://orcid.org/0000-0002-4653-6156
M. C. Tringali https://orcid.org/0000-0001-5087-189X
A. Tripathee https://orcid.org/0000-0002-6976-5576
A. Trovato https://orcid.org/0000-0002-9714-1904
T. T. L. Tsang https://orcid.org/0000-0003-3666-686X
S. Tsuchida https://orcid.org/0000-0001-8217-0764
T. Tsutsui https://orcid.org/0000-0002-2909-0471
K. Turbang https://orcid.org/0000-0002-9296-8603
M. Turconi https://orcid.org/0000-0001-9999-2027
H. Ubach https://orcid.org/0000-0002-0679-9074
T. Uchiyama https://orcid.org/0000-0003-2148-1694
R. P. Udall https://orcid.org/0000-0001-6877-3278
T. Uehara https://orcid.org/0000-0003-4375-098X
K. Ueno https://orcid.org/0000-0003-3227-6055
V. Undheim https://orcid.org/0000-0003-4028-0054
T. Ushiba https://orcid.org/0000-0002-5059-4033
M. Vacatello https://orcid.org/0009-0006-0934-1014
H. Vahlbruch https://orcid.org/0000-0003-2357-2338
N. Vaidya https://orcid.org/0000-0003-1843-7545
G. Vajente https://orcid.org/0000-0002-7656-6882

25

The Astrophysical Journal, 977:255 (27pp), 2024 December 20 Abac et al.

https://orcid.org/0000-0001-7080-4176
https://orcid.org/0000-0001-7080-4176
https://orcid.org/0000-0001-7080-4176
https://orcid.org/0000-0001-7080-4176
https://orcid.org/0000-0001-7080-4176
https://orcid.org/0000-0001-7080-4176
https://orcid.org/0000-0001-7080-4176
https://orcid.org/0000-0001-7080-4176
https://orcid.org/0000-0001-5375-7494
https://orcid.org/0000-0001-5375-7494
https://orcid.org/0000-0001-5375-7494
https://orcid.org/0000-0001-5375-7494
https://orcid.org/0000-0001-5375-7494
https://orcid.org/0000-0001-5375-7494
https://orcid.org/0000-0001-5375-7494
https://orcid.org/0000-0001-5375-7494
https://orcid.org/0009-0003-6642-8974
https://orcid.org/0009-0003-6642-8974
https://orcid.org/0009-0003-6642-8974
https://orcid.org/0009-0003-6642-8974
https://orcid.org/0009-0003-6642-8974
https://orcid.org/0009-0003-6642-8974
https://orcid.org/0009-0003-6642-8974
https://orcid.org/0009-0003-6642-8974
https://orcid.org/0000-0002-2155-8092
https://orcid.org/0000-0002-2155-8092
https://orcid.org/0000-0002-2155-8092
https://orcid.org/0000-0002-2155-8092
https://orcid.org/0000-0002-2155-8092
https://orcid.org/0000-0002-2155-8092
https://orcid.org/0000-0002-2155-8092
https://orcid.org/0000-0002-2155-8092
https://orcid.org/0000-0001-7357-0889
https://orcid.org/0000-0001-7357-0889
https://orcid.org/0000-0001-7357-0889
https://orcid.org/0000-0001-7357-0889
https://orcid.org/0000-0001-7357-0889
https://orcid.org/0000-0001-7357-0889
https://orcid.org/0000-0001-7357-0889
https://orcid.org/0000-0001-7357-0889
https://orcid.org/0000-0002-4920-2784
https://orcid.org/0000-0002-4920-2784
https://orcid.org/0000-0002-4920-2784
https://orcid.org/0000-0002-4920-2784
https://orcid.org/0000-0002-4920-2784
https://orcid.org/0000-0002-4920-2784
https://orcid.org/0000-0002-4920-2784
https://orcid.org/0000-0002-4920-2784
https://orcid.org/0000-0002-3077-8951
https://orcid.org/0000-0002-3077-8951
https://orcid.org/0000-0002-3077-8951
https://orcid.org/0000-0002-3077-8951
https://orcid.org/0000-0002-3077-8951
https://orcid.org/0000-0002-3077-8951
https://orcid.org/0000-0002-3077-8951
https://orcid.org/0000-0002-3077-8951
https://orcid.org/0000-0003-2293-1554
https://orcid.org/0000-0003-2293-1554
https://orcid.org/0000-0003-2293-1554
https://orcid.org/0000-0003-2293-1554
https://orcid.org/0000-0003-2293-1554
https://orcid.org/0000-0003-2293-1554
https://orcid.org/0000-0003-2293-1554
https://orcid.org/0000-0003-2293-1554
https://orcid.org/0000-0003-3317-1036
https://orcid.org/0000-0003-3317-1036
https://orcid.org/0000-0003-3317-1036
https://orcid.org/0000-0003-3317-1036
https://orcid.org/0000-0003-3317-1036
https://orcid.org/0000-0003-3317-1036
https://orcid.org/0000-0003-3317-1036
https://orcid.org/0000-0003-3317-1036
https://orcid.org/0000-0001-5726-7150
https://orcid.org/0000-0001-5726-7150
https://orcid.org/0000-0001-5726-7150
https://orcid.org/0000-0001-5726-7150
https://orcid.org/0000-0001-5726-7150
https://orcid.org/0000-0001-5726-7150
https://orcid.org/0000-0001-5726-7150
https://orcid.org/0000-0001-5726-7150
https://orcid.org/0000-0001-9298-004X
https://orcid.org/0000-0001-9298-004X
https://orcid.org/0000-0001-9298-004X
https://orcid.org/0000-0001-9298-004X
https://orcid.org/0000-0001-9298-004X
https://orcid.org/0000-0001-9298-004X
https://orcid.org/0000-0001-9298-004X
https://orcid.org/0000-0001-9298-004X
https://orcid.org/0000-0003-1542-1791
https://orcid.org/0000-0003-1542-1791
https://orcid.org/0000-0003-1542-1791
https://orcid.org/0000-0003-1542-1791
https://orcid.org/0000-0003-1542-1791
https://orcid.org/0000-0003-1542-1791
https://orcid.org/0000-0003-1542-1791
https://orcid.org/0000-0003-1542-1791
https://orcid.org/0000-0002-8206-8089
https://orcid.org/0000-0002-8206-8089
https://orcid.org/0000-0002-8206-8089
https://orcid.org/0000-0002-8206-8089
https://orcid.org/0000-0002-8206-8089
https://orcid.org/0000-0002-8206-8089
https://orcid.org/0000-0002-8206-8089
https://orcid.org/0000-0002-8206-8089
https://orcid.org/0000-0003-2896-4218
https://orcid.org/0000-0003-2896-4218
https://orcid.org/0000-0003-2896-4218
https://orcid.org/0000-0003-2896-4218
https://orcid.org/0000-0003-2896-4218
https://orcid.org/0000-0003-2896-4218
https://orcid.org/0000-0003-2896-4218
https://orcid.org/0000-0003-2896-4218
https://orcid.org/0000-0001-8922-7794
https://orcid.org/0000-0001-8922-7794
https://orcid.org/0000-0001-8922-7794
https://orcid.org/0000-0001-8922-7794
https://orcid.org/0000-0001-8922-7794
https://orcid.org/0000-0001-8922-7794
https://orcid.org/0000-0001-8922-7794
https://orcid.org/0000-0001-8922-7794
https://orcid.org/0000-0001-6701-6515
https://orcid.org/0000-0001-6701-6515
https://orcid.org/0000-0001-6701-6515
https://orcid.org/0000-0001-6701-6515
https://orcid.org/0000-0001-6701-6515
https://orcid.org/0000-0001-6701-6515
https://orcid.org/0000-0001-6701-6515
https://orcid.org/0000-0001-6701-6515
https://orcid.org/0000-0002-9875-7700
https://orcid.org/0000-0002-9875-7700
https://orcid.org/0000-0002-9875-7700
https://orcid.org/0000-0002-9875-7700
https://orcid.org/0000-0002-9875-7700
https://orcid.org/0000-0002-9875-7700
https://orcid.org/0000-0002-9875-7700
https://orcid.org/0000-0002-9875-7700
https://orcid.org/0000-0001-8654-409X
https://orcid.org/0000-0001-8654-409X
https://orcid.org/0000-0001-8654-409X
https://orcid.org/0000-0001-8654-409X
https://orcid.org/0000-0001-8654-409X
https://orcid.org/0000-0001-8654-409X
https://orcid.org/0000-0001-8654-409X
https://orcid.org/0000-0001-8654-409X
https://orcid.org/0000-0002-2648-3835
https://orcid.org/0000-0002-2648-3835
https://orcid.org/0000-0002-2648-3835
https://orcid.org/0000-0002-2648-3835
https://orcid.org/0000-0002-2648-3835
https://orcid.org/0000-0002-2648-3835
https://orcid.org/0000-0002-2648-3835
https://orcid.org/0000-0002-2648-3835
https://orcid.org/0000-0002-3212-0475
https://orcid.org/0000-0002-3212-0475
https://orcid.org/0000-0002-3212-0475
https://orcid.org/0000-0002-3212-0475
https://orcid.org/0000-0002-3212-0475
https://orcid.org/0000-0002-3212-0475
https://orcid.org/0000-0002-3212-0475
https://orcid.org/0000-0002-3212-0475
https://orcid.org/0000-0002-8588-4794
https://orcid.org/0000-0002-8588-4794
https://orcid.org/0000-0002-8588-4794
https://orcid.org/0000-0002-8588-4794
https://orcid.org/0000-0002-8588-4794
https://orcid.org/0000-0002-8588-4794
https://orcid.org/0000-0002-8588-4794
https://orcid.org/0000-0002-8588-4794
https://orcid.org/0000-0003-4937-0769
https://orcid.org/0000-0003-4937-0769
https://orcid.org/0000-0003-4937-0769
https://orcid.org/0000-0003-4937-0769
https://orcid.org/0000-0003-4937-0769
https://orcid.org/0000-0003-4937-0769
https://orcid.org/0000-0003-4937-0769
https://orcid.org/0000-0003-4937-0769
https://orcid.org/0000-0002-6093-8063
https://orcid.org/0000-0002-6093-8063
https://orcid.org/0000-0002-6093-8063
https://orcid.org/0000-0002-6093-8063
https://orcid.org/0000-0002-6093-8063
https://orcid.org/0000-0002-6093-8063
https://orcid.org/0000-0002-6093-8063
https://orcid.org/0000-0002-6093-8063
https://orcid.org/0000-0003-0057-922X
https://orcid.org/0000-0003-0057-922X
https://orcid.org/0000-0003-0057-922X
https://orcid.org/0000-0003-0057-922X
https://orcid.org/0000-0003-0057-922X
https://orcid.org/0000-0003-0057-922X
https://orcid.org/0000-0003-0057-922X
https://orcid.org/0000-0003-0057-922X
https://orcid.org/0000-0001-8249-7425
https://orcid.org/0000-0001-8249-7425
https://orcid.org/0000-0001-8249-7425
https://orcid.org/0000-0001-8249-7425
https://orcid.org/0000-0001-8249-7425
https://orcid.org/0000-0001-8249-7425
https://orcid.org/0000-0001-8249-7425
https://orcid.org/0000-0001-8249-7425
https://orcid.org/0000-0003-0826-6164
https://orcid.org/0000-0003-0826-6164
https://orcid.org/0000-0003-0826-6164
https://orcid.org/0000-0003-0826-6164
https://orcid.org/0000-0003-0826-6164
https://orcid.org/0000-0003-0826-6164
https://orcid.org/0000-0003-0826-6164
https://orcid.org/0000-0003-0826-6164
https://orcid.org/0000-0002-1334-8853
https://orcid.org/0000-0002-1334-8853
https://orcid.org/0000-0002-1334-8853
https://orcid.org/0000-0002-1334-8853
https://orcid.org/0000-0002-1334-8853
https://orcid.org/0000-0002-1334-8853
https://orcid.org/0000-0002-1334-8853
https://orcid.org/0000-0002-1334-8853
https://orcid.org/0000-0002-8249-8070
https://orcid.org/0000-0002-8249-8070
https://orcid.org/0000-0002-8249-8070
https://orcid.org/0000-0002-8249-8070
https://orcid.org/0000-0002-8249-8070
https://orcid.org/0000-0002-8249-8070
https://orcid.org/0000-0002-8249-8070
https://orcid.org/0000-0002-8249-8070
https://orcid.org/0000-0001-8696-2435
https://orcid.org/0000-0001-8696-2435
https://orcid.org/0000-0001-8696-2435
https://orcid.org/0000-0001-8696-2435
https://orcid.org/0000-0001-8696-2435
https://orcid.org/0000-0001-8696-2435
https://orcid.org/0000-0001-8696-2435
https://orcid.org/0000-0001-8696-2435
https://orcid.org/0000-0003-2107-7536
https://orcid.org/0000-0003-2107-7536
https://orcid.org/0000-0003-2107-7536
https://orcid.org/0000-0003-2107-7536
https://orcid.org/0000-0003-2107-7536
https://orcid.org/0000-0003-2107-7536
https://orcid.org/0000-0003-2107-7536
https://orcid.org/0000-0003-2107-7536
https://orcid.org/0000-0002-5682-8750
https://orcid.org/0000-0002-5682-8750
https://orcid.org/0000-0002-5682-8750
https://orcid.org/0000-0002-5682-8750
https://orcid.org/0000-0002-5682-8750
https://orcid.org/0000-0002-5682-8750
https://orcid.org/0000-0002-5682-8750
https://orcid.org/0000-0002-5682-8750
https://orcid.org/0000-0003-1082-2844
https://orcid.org/0000-0003-1082-2844
https://orcid.org/0000-0003-1082-2844
https://orcid.org/0000-0003-1082-2844
https://orcid.org/0000-0003-1082-2844
https://orcid.org/0000-0003-1082-2844
https://orcid.org/0000-0003-1082-2844
https://orcid.org/0000-0003-1082-2844
https://orcid.org/0000-0002-4147-2560
https://orcid.org/0000-0002-4147-2560
https://orcid.org/0000-0002-4147-2560
https://orcid.org/0000-0002-4147-2560
https://orcid.org/0000-0002-4147-2560
https://orcid.org/0000-0002-4147-2560
https://orcid.org/0000-0002-4147-2560
https://orcid.org/0000-0002-4147-2560
https://orcid.org/0000-0002-9899-6357
https://orcid.org/0000-0002-9899-6357
https://orcid.org/0000-0002-9899-6357
https://orcid.org/0000-0002-9899-6357
https://orcid.org/0000-0002-9899-6357
https://orcid.org/0000-0002-9899-6357
https://orcid.org/0000-0002-9899-6357
https://orcid.org/0000-0002-9899-6357
https://orcid.org/0000-0001-5161-4617
https://orcid.org/0000-0001-5161-4617
https://orcid.org/0000-0001-5161-4617
https://orcid.org/0000-0001-5161-4617
https://orcid.org/0000-0001-5161-4617
https://orcid.org/0000-0001-5161-4617
https://orcid.org/0000-0001-5161-4617
https://orcid.org/0000-0001-5161-4617
https://orcid.org/0000-0003-4606-6526
https://orcid.org/0000-0003-4606-6526
https://orcid.org/0000-0003-4606-6526
https://orcid.org/0000-0003-4606-6526
https://orcid.org/0000-0003-4606-6526
https://orcid.org/0000-0003-4606-6526
https://orcid.org/0000-0003-4606-6526
https://orcid.org/0000-0003-4606-6526
https://orcid.org/0000-0001-7316-3239
https://orcid.org/0000-0001-7316-3239
https://orcid.org/0000-0001-7316-3239
https://orcid.org/0000-0001-7316-3239
https://orcid.org/0000-0001-7316-3239
https://orcid.org/0000-0001-7316-3239
https://orcid.org/0000-0001-7316-3239
https://orcid.org/0000-0001-7316-3239
https://orcid.org/0000-0001-9898-5597
https://orcid.org/0000-0001-9898-5597
https://orcid.org/0000-0001-9898-5597
https://orcid.org/0000-0001-9898-5597
https://orcid.org/0000-0001-9898-5597
https://orcid.org/0000-0001-9898-5597
https://orcid.org/0000-0001-9898-5597
https://orcid.org/0000-0001-9898-5597
https://orcid.org/0000-0001-9675-4584
https://orcid.org/0000-0001-9675-4584
https://orcid.org/0000-0001-9675-4584
https://orcid.org/0000-0001-9675-4584
https://orcid.org/0000-0001-9675-4584
https://orcid.org/0000-0001-9675-4584
https://orcid.org/0000-0001-9675-4584
https://orcid.org/0000-0001-9675-4584
https://orcid.org/0000-0001-8081-4888
https://orcid.org/0000-0001-8081-4888
https://orcid.org/0000-0001-8081-4888
https://orcid.org/0000-0001-8081-4888
https://orcid.org/0000-0001-8081-4888
https://orcid.org/0000-0001-8081-4888
https://orcid.org/0000-0001-8081-4888
https://orcid.org/0000-0001-8081-4888
https://orcid.org/0000-0002-9944-5573
https://orcid.org/0000-0002-9944-5573
https://orcid.org/0000-0002-9944-5573
https://orcid.org/0000-0002-9944-5573
https://orcid.org/0000-0002-9944-5573
https://orcid.org/0000-0002-9944-5573
https://orcid.org/0000-0002-9944-5573
https://orcid.org/0000-0002-9944-5573
https://orcid.org/0000-0001-9050-7515
https://orcid.org/0000-0001-9050-7515
https://orcid.org/0000-0001-9050-7515
https://orcid.org/0000-0001-9050-7515
https://orcid.org/0000-0001-9050-7515
https://orcid.org/0000-0001-9050-7515
https://orcid.org/0000-0001-9050-7515
https://orcid.org/0000-0001-9050-7515
https://orcid.org/0000-0003-0902-9216
https://orcid.org/0000-0003-0902-9216
https://orcid.org/0000-0003-0902-9216
https://orcid.org/0000-0003-0902-9216
https://orcid.org/0000-0003-0902-9216
https://orcid.org/0000-0003-0902-9216
https://orcid.org/0000-0003-0902-9216
https://orcid.org/0000-0003-0902-9216
https://orcid.org/0000-0002-2471-3828
https://orcid.org/0000-0002-2471-3828
https://orcid.org/0000-0002-2471-3828
https://orcid.org/0000-0002-2471-3828
https://orcid.org/0000-0002-2471-3828
https://orcid.org/0000-0002-2471-3828
https://orcid.org/0000-0002-2471-3828
https://orcid.org/0000-0002-2471-3828
https://orcid.org/0000-0003-0638-9670
https://orcid.org/0000-0003-0638-9670
https://orcid.org/0000-0003-0638-9670
https://orcid.org/0000-0003-0638-9670
https://orcid.org/0000-0003-0638-9670
https://orcid.org/0000-0003-0638-9670
https://orcid.org/0000-0003-0638-9670
https://orcid.org/0000-0003-0638-9670
https://orcid.org/0000-0002-3035-0947
https://orcid.org/0000-0002-3035-0947
https://orcid.org/0000-0002-3035-0947
https://orcid.org/0000-0002-3035-0947
https://orcid.org/0000-0002-3035-0947
https://orcid.org/0000-0002-3035-0947
https://orcid.org/0000-0002-3035-0947
https://orcid.org/0000-0002-3035-0947
https://orcid.org/0000-0001-8516-3324
https://orcid.org/0000-0001-8516-3324
https://orcid.org/0000-0001-8516-3324
https://orcid.org/0000-0001-8516-3324
https://orcid.org/0000-0001-8516-3324
https://orcid.org/0000-0001-8516-3324
https://orcid.org/0000-0001-8516-3324
https://orcid.org/0000-0001-8516-3324
https://orcid.org/0009-0003-7949-4911
https://orcid.org/0009-0003-7949-4911
https://orcid.org/0009-0003-7949-4911
https://orcid.org/0009-0003-7949-4911
https://orcid.org/0009-0003-7949-4911
https://orcid.org/0009-0003-7949-4911
https://orcid.org/0009-0003-7949-4911
https://orcid.org/0009-0003-7949-4911
https://orcid.org/0000-0002-5458-5206
https://orcid.org/0000-0002-5458-5206
https://orcid.org/0000-0002-5458-5206
https://orcid.org/0000-0002-5458-5206
https://orcid.org/0000-0002-5458-5206
https://orcid.org/0000-0002-5458-5206
https://orcid.org/0000-0002-5458-5206
https://orcid.org/0000-0002-5458-5206
https://orcid.org/0000-0003-2601-2264
https://orcid.org/0000-0003-2601-2264
https://orcid.org/0000-0003-2601-2264
https://orcid.org/0000-0003-2601-2264
https://orcid.org/0000-0003-2601-2264
https://orcid.org/0000-0003-2601-2264
https://orcid.org/0000-0003-2601-2264
https://orcid.org/0000-0003-2601-2264
https://orcid.org/0000-0002-4301-8281
https://orcid.org/0000-0002-4301-8281
https://orcid.org/0000-0002-4301-8281
https://orcid.org/0000-0002-4301-8281
https://orcid.org/0000-0002-4301-8281
https://orcid.org/0000-0002-4301-8281
https://orcid.org/0000-0002-4301-8281
https://orcid.org/0000-0002-4301-8281
https://orcid.org/0000-0001-8051-7883
https://orcid.org/0000-0001-8051-7883
https://orcid.org/0000-0001-8051-7883
https://orcid.org/0000-0001-8051-7883
https://orcid.org/0000-0001-8051-7883
https://orcid.org/0000-0001-8051-7883
https://orcid.org/0000-0001-8051-7883
https://orcid.org/0000-0001-8051-7883
https://orcid.org/0000-0003-3856-8534
https://orcid.org/0000-0003-3856-8534
https://orcid.org/0000-0003-3856-8534
https://orcid.org/0000-0003-3856-8534
https://orcid.org/0000-0003-3856-8534
https://orcid.org/0000-0003-3856-8534
https://orcid.org/0000-0003-3856-8534
https://orcid.org/0000-0003-3856-8534
https://orcid.org/0000-0002-1855-5966
https://orcid.org/0000-0002-1855-5966
https://orcid.org/0000-0002-1855-5966
https://orcid.org/0000-0002-1855-5966
https://orcid.org/0000-0002-1855-5966
https://orcid.org/0000-0002-1855-5966
https://orcid.org/0000-0002-1855-5966
https://orcid.org/0000-0002-1855-5966
https://orcid.org/0000-0002-3239-2921
https://orcid.org/0000-0002-3239-2921
https://orcid.org/0000-0002-3239-2921
https://orcid.org/0000-0002-3239-2921
https://orcid.org/0000-0002-3239-2921
https://orcid.org/0000-0002-3239-2921
https://orcid.org/0000-0002-3239-2921
https://orcid.org/0000-0002-3239-2921
https://orcid.org/0000-0003-4418-3366
https://orcid.org/0000-0003-4418-3366
https://orcid.org/0000-0003-4418-3366
https://orcid.org/0000-0003-4418-3366
https://orcid.org/0000-0003-4418-3366
https://orcid.org/0000-0003-4418-3366
https://orcid.org/0000-0003-4418-3366
https://orcid.org/0000-0003-4418-3366
https://orcid.org/0000-0003-0930-6930
https://orcid.org/0000-0003-0930-6930
https://orcid.org/0000-0003-0930-6930
https://orcid.org/0000-0003-0930-6930
https://orcid.org/0000-0003-0930-6930
https://orcid.org/0000-0003-0930-6930
https://orcid.org/0000-0003-0930-6930
https://orcid.org/0000-0003-0930-6930
https://orcid.org/0000-0002-8658-5753
https://orcid.org/0000-0002-8658-5753
https://orcid.org/0000-0002-8658-5753
https://orcid.org/0000-0002-8658-5753
https://orcid.org/0000-0002-8658-5753
https://orcid.org/0000-0002-8658-5753
https://orcid.org/0000-0002-8658-5753
https://orcid.org/0000-0002-8658-5753
https://orcid.org/0000-0002-8781-1273
https://orcid.org/0000-0002-8781-1273
https://orcid.org/0000-0002-8781-1273
https://orcid.org/0000-0002-8781-1273
https://orcid.org/0000-0002-8781-1273
https://orcid.org/0000-0002-8781-1273
https://orcid.org/0000-0002-8781-1273
https://orcid.org/0000-0002-8781-1273
https://orcid.org/0000-0003-4710-8548
https://orcid.org/0000-0003-4710-8548
https://orcid.org/0000-0003-4710-8548
https://orcid.org/0000-0003-4710-8548
https://orcid.org/0000-0003-4710-8548
https://orcid.org/0000-0003-4710-8548
https://orcid.org/0000-0003-4710-8548
https://orcid.org/0000-0003-4710-8548
https://orcid.org/0000-0002-5490-5302
https://orcid.org/0000-0002-5490-5302
https://orcid.org/0000-0002-5490-5302
https://orcid.org/0000-0002-5490-5302
https://orcid.org/0000-0002-5490-5302
https://orcid.org/0000-0002-5490-5302
https://orcid.org/0000-0002-5490-5302
https://orcid.org/0000-0002-5490-5302
https://orcid.org/0000-0003-1055-7980
https://orcid.org/0000-0003-1055-7980
https://orcid.org/0000-0003-1055-7980
https://orcid.org/0000-0003-1055-7980
https://orcid.org/0000-0003-1055-7980
https://orcid.org/0000-0003-1055-7980
https://orcid.org/0000-0003-1055-7980
https://orcid.org/0000-0003-1055-7980
https://orcid.org/0000-0003-0324-5735
https://orcid.org/0000-0003-0324-5735
https://orcid.org/0000-0003-0324-5735
https://orcid.org/0000-0003-0324-5735
https://orcid.org/0000-0003-0324-5735
https://orcid.org/0000-0003-0324-5735
https://orcid.org/0000-0003-0324-5735
https://orcid.org/0000-0003-0324-5735
https://orcid.org/0000-0001-8578-4665
https://orcid.org/0000-0001-8578-4665
https://orcid.org/0000-0001-8578-4665
https://orcid.org/0000-0001-8578-4665
https://orcid.org/0000-0001-8578-4665
https://orcid.org/0000-0001-8578-4665
https://orcid.org/0000-0001-8578-4665
https://orcid.org/0000-0001-8578-4665
https://orcid.org/0000-0003-3783-7448
https://orcid.org/0000-0003-3783-7448
https://orcid.org/0000-0003-3783-7448
https://orcid.org/0000-0003-3783-7448
https://orcid.org/0000-0003-3783-7448
https://orcid.org/0000-0003-3783-7448
https://orcid.org/0000-0003-3783-7448
https://orcid.org/0000-0003-3783-7448
https://orcid.org/0000-0001-7959-892X
https://orcid.org/0000-0001-7959-892X
https://orcid.org/0000-0001-7959-892X
https://orcid.org/0000-0001-7959-892X
https://orcid.org/0000-0001-7959-892X
https://orcid.org/0000-0001-7959-892X
https://orcid.org/0000-0001-7959-892X
https://orcid.org/0000-0001-7959-892X
https://orcid.org/0000-0003-1614-3922
https://orcid.org/0000-0003-1614-3922
https://orcid.org/0000-0003-1614-3922
https://orcid.org/0000-0003-1614-3922
https://orcid.org/0000-0003-1614-3922
https://orcid.org/0000-0003-1614-3922
https://orcid.org/0000-0003-1614-3922
https://orcid.org/0000-0003-1614-3922
https://orcid.org/0000-0003-3030-6599
https://orcid.org/0000-0003-3030-6599
https://orcid.org/0000-0003-3030-6599
https://orcid.org/0000-0003-3030-6599
https://orcid.org/0000-0003-3030-6599
https://orcid.org/0000-0003-3030-6599
https://orcid.org/0000-0003-3030-6599
https://orcid.org/0000-0003-3030-6599
https://orcid.org/0000-0002-3066-3601
https://orcid.org/0000-0002-3066-3601
https://orcid.org/0000-0002-3066-3601
https://orcid.org/0000-0002-3066-3601
https://orcid.org/0000-0002-3066-3601
https://orcid.org/0000-0002-3066-3601
https://orcid.org/0000-0002-3066-3601
https://orcid.org/0000-0002-3066-3601
https://orcid.org/0000-0002-6167-6149
https://orcid.org/0000-0002-6167-6149
https://orcid.org/0000-0002-6167-6149
https://orcid.org/0000-0002-6167-6149
https://orcid.org/0000-0002-6167-6149
https://orcid.org/0000-0002-6167-6149
https://orcid.org/0000-0002-6167-6149
https://orcid.org/0000-0002-6167-6149
https://orcid.org/0000-0002-1339-9167
https://orcid.org/0000-0002-1339-9167
https://orcid.org/0000-0002-1339-9167
https://orcid.org/0000-0002-1339-9167
https://orcid.org/0000-0002-1339-9167
https://orcid.org/0000-0002-1339-9167
https://orcid.org/0000-0002-1339-9167
https://orcid.org/0000-0002-1339-9167
https://orcid.org/0000-0003-1353-0441
https://orcid.org/0000-0003-1353-0441
https://orcid.org/0000-0003-1353-0441
https://orcid.org/0000-0003-1353-0441
https://orcid.org/0000-0003-1353-0441
https://orcid.org/0000-0003-1353-0441
https://orcid.org/0000-0003-1353-0441
https://orcid.org/0000-0003-1353-0441
https://orcid.org/0000-0001-8530-9178
https://orcid.org/0000-0001-8530-9178
https://orcid.org/0000-0001-8530-9178
https://orcid.org/0000-0001-8530-9178
https://orcid.org/0000-0001-8530-9178
https://orcid.org/0000-0001-8530-9178
https://orcid.org/0000-0001-8530-9178
https://orcid.org/0000-0001-8530-9178
https://orcid.org/0000-0003-0327-953X
https://orcid.org/0000-0003-0327-953X
https://orcid.org/0000-0003-0327-953X
https://orcid.org/0000-0003-0327-953X
https://orcid.org/0000-0003-0327-953X
https://orcid.org/0000-0003-0327-953X
https://orcid.org/0000-0003-0327-953X
https://orcid.org/0000-0003-0327-953X
https://orcid.org/0000-0003-0596-4397
https://orcid.org/0000-0003-0596-4397
https://orcid.org/0000-0003-0596-4397
https://orcid.org/0000-0003-0596-4397
https://orcid.org/0000-0003-0596-4397
https://orcid.org/0000-0003-0596-4397
https://orcid.org/0000-0003-0596-4397
https://orcid.org/0000-0003-0596-4397
https://orcid.org/0000-0003-1367-5149
https://orcid.org/0000-0003-1367-5149
https://orcid.org/0000-0003-1367-5149
https://orcid.org/0000-0003-1367-5149
https://orcid.org/0000-0003-1367-5149
https://orcid.org/0000-0003-1367-5149
https://orcid.org/0000-0003-1367-5149
https://orcid.org/0000-0003-1367-5149
https://orcid.org/0000-0001-6032-1330
https://orcid.org/0000-0001-6032-1330
https://orcid.org/0000-0001-6032-1330
https://orcid.org/0000-0001-6032-1330
https://orcid.org/0000-0001-6032-1330
https://orcid.org/0000-0001-6032-1330
https://orcid.org/0000-0001-6032-1330
https://orcid.org/0000-0001-6032-1330
https://orcid.org/0000-0001-9937-2557
https://orcid.org/0000-0001-9937-2557
https://orcid.org/0000-0001-9937-2557
https://orcid.org/0000-0001-9937-2557
https://orcid.org/0000-0001-9937-2557
https://orcid.org/0000-0001-9937-2557
https://orcid.org/0000-0001-9937-2557
https://orcid.org/0000-0001-9937-2557
https://orcid.org/0000-0001-8760-5421
https://orcid.org/0000-0001-8760-5421
https://orcid.org/0000-0001-8760-5421
https://orcid.org/0000-0001-8760-5421
https://orcid.org/0000-0001-8760-5421
https://orcid.org/0000-0001-8760-5421
https://orcid.org/0000-0001-8760-5421
https://orcid.org/0000-0001-8760-5421
https://orcid.org/0000-0002-8796-1992
https://orcid.org/0000-0002-8796-1992
https://orcid.org/0000-0002-8796-1992
https://orcid.org/0000-0002-8796-1992
https://orcid.org/0000-0002-8796-1992
https://orcid.org/0000-0002-8796-1992
https://orcid.org/0000-0002-8796-1992
https://orcid.org/0000-0002-8796-1992
https://orcid.org/0000-0001-8406-5183
https://orcid.org/0000-0001-8406-5183
https://orcid.org/0000-0001-8406-5183
https://orcid.org/0000-0001-8406-5183
https://orcid.org/0000-0001-8406-5183
https://orcid.org/0000-0001-8406-5183
https://orcid.org/0000-0001-8406-5183
https://orcid.org/0000-0001-8406-5183
https://orcid.org/0000-0003-3321-1018
https://orcid.org/0000-0003-3321-1018
https://orcid.org/0000-0003-3321-1018
https://orcid.org/0000-0003-3321-1018
https://orcid.org/0000-0003-3321-1018
https://orcid.org/0000-0003-3321-1018
https://orcid.org/0000-0003-3321-1018
https://orcid.org/0000-0003-3321-1018
https://orcid.org/0000-0003-4382-5507
https://orcid.org/0000-0003-4382-5507
https://orcid.org/0000-0003-4382-5507
https://orcid.org/0000-0003-4382-5507
https://orcid.org/0000-0003-4382-5507
https://orcid.org/0000-0003-4382-5507
https://orcid.org/0000-0003-4382-5507
https://orcid.org/0000-0003-4382-5507
https://orcid.org/0000-0002-4817-5606
https://orcid.org/0000-0002-4817-5606
https://orcid.org/0000-0002-4817-5606
https://orcid.org/0000-0002-4817-5606
https://orcid.org/0000-0002-4817-5606
https://orcid.org/0000-0002-4817-5606
https://orcid.org/0000-0002-4817-5606
https://orcid.org/0000-0002-4817-5606
https://orcid.org/0000-0002-4817-5606
https://orcid.org/0000-0002-4016-1955
https://orcid.org/0000-0002-4016-1955
https://orcid.org/0000-0002-4016-1955
https://orcid.org/0000-0002-4016-1955
https://orcid.org/0000-0002-4016-1955
https://orcid.org/0000-0002-4016-1955
https://orcid.org/0000-0002-4016-1955
https://orcid.org/0000-0002-4016-1955
https://orcid.org/0000-0002-4777-5087
https://orcid.org/0000-0002-4777-5087
https://orcid.org/0000-0002-4777-5087
https://orcid.org/0000-0002-4777-5087
https://orcid.org/0000-0002-4777-5087
https://orcid.org/0000-0002-4777-5087
https://orcid.org/0000-0002-4777-5087
https://orcid.org/0000-0002-4777-5087
https://orcid.org/0000-0002-3582-2587
https://orcid.org/0000-0002-3582-2587
https://orcid.org/0000-0002-3582-2587
https://orcid.org/0000-0002-3582-2587
https://orcid.org/0000-0002-3582-2587
https://orcid.org/0000-0002-3582-2587
https://orcid.org/0000-0002-3582-2587
https://orcid.org/0000-0002-3582-2587
https://orcid.org/0000-0003-3271-6436
https://orcid.org/0000-0003-3271-6436
https://orcid.org/0000-0003-3271-6436
https://orcid.org/0000-0003-3271-6436
https://orcid.org/0000-0003-3271-6436
https://orcid.org/0000-0003-3271-6436
https://orcid.org/0000-0003-3271-6436
https://orcid.org/0000-0003-3271-6436
https://orcid.org/0000-0002-0419-5517
https://orcid.org/0000-0002-0419-5517
https://orcid.org/0000-0002-0419-5517
https://orcid.org/0000-0002-0419-5517
https://orcid.org/0000-0002-0419-5517
https://orcid.org/0000-0002-0419-5517
https://orcid.org/0000-0002-0419-5517
https://orcid.org/0000-0002-0419-5517
https://orcid.org/0000-0003-2483-6710
https://orcid.org/0000-0003-2483-6710
https://orcid.org/0000-0003-2483-6710
https://orcid.org/0000-0003-2483-6710
https://orcid.org/0000-0003-2483-6710
https://orcid.org/0000-0003-2483-6710
https://orcid.org/0000-0003-2483-6710
https://orcid.org/0000-0003-2483-6710
https://orcid.org/0000-0003-1611-6625
https://orcid.org/0000-0003-1611-6625
https://orcid.org/0000-0003-1611-6625
https://orcid.org/0000-0003-1611-6625
https://orcid.org/0000-0003-1611-6625
https://orcid.org/0000-0003-1611-6625
https://orcid.org/0000-0003-1611-6625
https://orcid.org/0000-0003-1611-6625
https://orcid.org/0000-0002-1602-4176
https://orcid.org/0000-0002-1602-4176
https://orcid.org/0000-0002-1602-4176
https://orcid.org/0000-0002-1602-4176
https://orcid.org/0000-0002-1602-4176
https://orcid.org/0000-0002-1602-4176
https://orcid.org/0000-0002-1602-4176
https://orcid.org/0000-0002-1602-4176
https://orcid.org/0009-0008-9546-2035
https://orcid.org/0009-0008-9546-2035
https://orcid.org/0009-0008-9546-2035
https://orcid.org/0009-0008-9546-2035
https://orcid.org/0009-0008-9546-2035
https://orcid.org/0009-0008-9546-2035
https://orcid.org/0009-0008-9546-2035
https://orcid.org/0009-0008-9546-2035
https://orcid.org/0000-0001-9537-9698
https://orcid.org/0000-0001-9537-9698
https://orcid.org/0000-0001-9537-9698
https://orcid.org/0000-0001-9537-9698
https://orcid.org/0000-0001-9537-9698
https://orcid.org/0000-0001-9537-9698
https://orcid.org/0000-0001-9537-9698
https://orcid.org/0000-0001-9537-9698
https://orcid.org/0000-0001-9841-943X
https://orcid.org/0000-0001-9841-943X
https://orcid.org/0000-0001-9841-943X
https://orcid.org/0000-0001-9841-943X
https://orcid.org/0000-0001-9841-943X
https://orcid.org/0000-0001-9841-943X
https://orcid.org/0000-0001-9841-943X
https://orcid.org/0000-0001-9841-943X
https://orcid.org/0000-0002-8927-9014
https://orcid.org/0000-0002-8927-9014
https://orcid.org/0000-0002-8927-9014
https://orcid.org/0000-0002-8927-9014
https://orcid.org/0000-0002-8927-9014
https://orcid.org/0000-0002-8927-9014
https://orcid.org/0000-0002-8927-9014
https://orcid.org/0000-0002-8927-9014
https://orcid.org/0000-0002-7504-8258
https://orcid.org/0000-0002-7504-8258
https://orcid.org/0000-0002-7504-8258
https://orcid.org/0000-0002-7504-8258
https://orcid.org/0000-0002-7504-8258
https://orcid.org/0000-0002-7504-8258
https://orcid.org/0000-0002-7504-8258
https://orcid.org/0000-0002-7504-8258
https://orcid.org/0000-0002-0297-3661
https://orcid.org/0000-0002-0297-3661
https://orcid.org/0000-0002-0297-3661
https://orcid.org/0000-0002-0297-3661
https://orcid.org/0000-0002-0297-3661
https://orcid.org/0000-0002-0297-3661
https://orcid.org/0000-0002-0297-3661
https://orcid.org/0000-0002-0297-3661
https://orcid.org/0000-0001-8709-5118
https://orcid.org/0000-0001-8709-5118
https://orcid.org/0000-0001-8709-5118
https://orcid.org/0000-0001-8709-5118
https://orcid.org/0000-0001-8709-5118
https://orcid.org/0000-0001-8709-5118
https://orcid.org/0000-0001-8709-5118
https://orcid.org/0000-0001-8709-5118
https://orcid.org/0000-0001-5997-7148
https://orcid.org/0000-0001-5997-7148
https://orcid.org/0000-0001-5997-7148
https://orcid.org/0000-0001-5997-7148
https://orcid.org/0000-0001-5997-7148
https://orcid.org/0000-0001-5997-7148
https://orcid.org/0000-0001-5997-7148
https://orcid.org/0000-0001-5997-7148
https://orcid.org/0000-0001-5833-4052
https://orcid.org/0000-0001-5833-4052
https://orcid.org/0000-0001-5833-4052
https://orcid.org/0000-0001-5833-4052
https://orcid.org/0000-0001-5833-4052
https://orcid.org/0000-0001-5833-4052
https://orcid.org/0000-0001-5833-4052
https://orcid.org/0000-0001-5833-4052
https://orcid.org/0000-0002-5465-9607
https://orcid.org/0000-0002-5465-9607
https://orcid.org/0000-0002-5465-9607
https://orcid.org/0000-0002-5465-9607
https://orcid.org/0000-0002-5465-9607
https://orcid.org/0000-0002-5465-9607
https://orcid.org/0000-0002-5465-9607
https://orcid.org/0000-0002-5465-9607
https://orcid.org/0000-0001-7763-5758
https://orcid.org/0000-0001-7763-5758
https://orcid.org/0000-0001-7763-5758
https://orcid.org/0000-0001-7763-5758
https://orcid.org/0000-0001-7763-5758
https://orcid.org/0000-0001-7763-5758
https://orcid.org/0000-0001-7763-5758
https://orcid.org/0000-0001-7763-5758
https://orcid.org/0000-0002-4653-6156
https://orcid.org/0000-0002-4653-6156
https://orcid.org/0000-0002-4653-6156
https://orcid.org/0000-0002-4653-6156
https://orcid.org/0000-0002-4653-6156
https://orcid.org/0000-0002-4653-6156
https://orcid.org/0000-0002-4653-6156
https://orcid.org/0000-0002-4653-6156
https://orcid.org/0000-0001-5087-189X
https://orcid.org/0000-0001-5087-189X
https://orcid.org/0000-0001-5087-189X
https://orcid.org/0000-0001-5087-189X
https://orcid.org/0000-0001-5087-189X
https://orcid.org/0000-0001-5087-189X
https://orcid.org/0000-0001-5087-189X
https://orcid.org/0000-0001-5087-189X
https://orcid.org/0000-0002-6976-5576
https://orcid.org/0000-0002-6976-5576
https://orcid.org/0000-0002-6976-5576
https://orcid.org/0000-0002-6976-5576
https://orcid.org/0000-0002-6976-5576
https://orcid.org/0000-0002-6976-5576
https://orcid.org/0000-0002-6976-5576
https://orcid.org/0000-0002-6976-5576
https://orcid.org/0000-0002-9714-1904
https://orcid.org/0000-0002-9714-1904
https://orcid.org/0000-0002-9714-1904
https://orcid.org/0000-0002-9714-1904
https://orcid.org/0000-0002-9714-1904
https://orcid.org/0000-0002-9714-1904
https://orcid.org/0000-0002-9714-1904
https://orcid.org/0000-0002-9714-1904
https://orcid.org/0000-0003-3666-686X
https://orcid.org/0000-0003-3666-686X
https://orcid.org/0000-0003-3666-686X
https://orcid.org/0000-0003-3666-686X
https://orcid.org/0000-0003-3666-686X
https://orcid.org/0000-0003-3666-686X
https://orcid.org/0000-0003-3666-686X
https://orcid.org/0000-0003-3666-686X
https://orcid.org/0000-0001-8217-0764
https://orcid.org/0000-0001-8217-0764
https://orcid.org/0000-0001-8217-0764
https://orcid.org/0000-0001-8217-0764
https://orcid.org/0000-0001-8217-0764
https://orcid.org/0000-0001-8217-0764
https://orcid.org/0000-0001-8217-0764
https://orcid.org/0000-0001-8217-0764
https://orcid.org/0000-0002-2909-0471
https://orcid.org/0000-0002-2909-0471
https://orcid.org/0000-0002-2909-0471
https://orcid.org/0000-0002-2909-0471
https://orcid.org/0000-0002-2909-0471
https://orcid.org/0000-0002-2909-0471
https://orcid.org/0000-0002-2909-0471
https://orcid.org/0000-0002-2909-0471
https://orcid.org/0000-0002-9296-8603
https://orcid.org/0000-0002-9296-8603
https://orcid.org/0000-0002-9296-8603
https://orcid.org/0000-0002-9296-8603
https://orcid.org/0000-0002-9296-8603
https://orcid.org/0000-0002-9296-8603
https://orcid.org/0000-0002-9296-8603
https://orcid.org/0000-0002-9296-8603
https://orcid.org/0000-0001-9999-2027
https://orcid.org/0000-0001-9999-2027
https://orcid.org/0000-0001-9999-2027
https://orcid.org/0000-0001-9999-2027
https://orcid.org/0000-0001-9999-2027
https://orcid.org/0000-0001-9999-2027
https://orcid.org/0000-0001-9999-2027
https://orcid.org/0000-0001-9999-2027
https://orcid.org/0000-0002-0679-9074
https://orcid.org/0000-0002-0679-9074
https://orcid.org/0000-0002-0679-9074
https://orcid.org/0000-0002-0679-9074
https://orcid.org/0000-0002-0679-9074
https://orcid.org/0000-0002-0679-9074
https://orcid.org/0000-0002-0679-9074
https://orcid.org/0000-0002-0679-9074
https://orcid.org/0000-0003-2148-1694
https://orcid.org/0000-0003-2148-1694
https://orcid.org/0000-0003-2148-1694
https://orcid.org/0000-0003-2148-1694
https://orcid.org/0000-0003-2148-1694
https://orcid.org/0000-0003-2148-1694
https://orcid.org/0000-0003-2148-1694
https://orcid.org/0000-0003-2148-1694
https://orcid.org/0000-0001-6877-3278
https://orcid.org/0000-0001-6877-3278
https://orcid.org/0000-0001-6877-3278
https://orcid.org/0000-0001-6877-3278
https://orcid.org/0000-0001-6877-3278
https://orcid.org/0000-0001-6877-3278
https://orcid.org/0000-0001-6877-3278
https://orcid.org/0000-0001-6877-3278
https://orcid.org/0000-0003-4375-098X
https://orcid.org/0000-0003-4375-098X
https://orcid.org/0000-0003-4375-098X
https://orcid.org/0000-0003-4375-098X
https://orcid.org/0000-0003-4375-098X
https://orcid.org/0000-0003-4375-098X
https://orcid.org/0000-0003-4375-098X
https://orcid.org/0000-0003-4375-098X
https://orcid.org/0000-0003-3227-6055
https://orcid.org/0000-0003-3227-6055
https://orcid.org/0000-0003-3227-6055
https://orcid.org/0000-0003-3227-6055
https://orcid.org/0000-0003-3227-6055
https://orcid.org/0000-0003-3227-6055
https://orcid.org/0000-0003-3227-6055
https://orcid.org/0000-0003-3227-6055
https://orcid.org/0000-0003-4028-0054
https://orcid.org/0000-0003-4028-0054
https://orcid.org/0000-0003-4028-0054
https://orcid.org/0000-0003-4028-0054
https://orcid.org/0000-0003-4028-0054
https://orcid.org/0000-0003-4028-0054
https://orcid.org/0000-0003-4028-0054
https://orcid.org/0000-0003-4028-0054
https://orcid.org/0000-0002-5059-4033
https://orcid.org/0000-0002-5059-4033
https://orcid.org/0000-0002-5059-4033
https://orcid.org/0000-0002-5059-4033
https://orcid.org/0000-0002-5059-4033
https://orcid.org/0000-0002-5059-4033
https://orcid.org/0000-0002-5059-4033
https://orcid.org/0000-0002-5059-4033
https://orcid.org/0009-0006-0934-1014
https://orcid.org/0009-0006-0934-1014
https://orcid.org/0009-0006-0934-1014
https://orcid.org/0009-0006-0934-1014
https://orcid.org/0009-0006-0934-1014
https://orcid.org/0009-0006-0934-1014
https://orcid.org/0009-0006-0934-1014
https://orcid.org/0009-0006-0934-1014
https://orcid.org/0000-0003-2357-2338
https://orcid.org/0000-0003-2357-2338
https://orcid.org/0000-0003-2357-2338
https://orcid.org/0000-0003-2357-2338
https://orcid.org/0000-0003-2357-2338
https://orcid.org/0000-0003-2357-2338
https://orcid.org/0000-0003-2357-2338
https://orcid.org/0000-0003-2357-2338
https://orcid.org/0000-0003-1843-7545
https://orcid.org/0000-0003-1843-7545
https://orcid.org/0000-0003-1843-7545
https://orcid.org/0000-0003-1843-7545
https://orcid.org/0000-0003-1843-7545
https://orcid.org/0000-0003-1843-7545
https://orcid.org/0000-0003-1843-7545
https://orcid.org/0000-0003-1843-7545
https://orcid.org/0000-0002-7656-6882
https://orcid.org/0000-0002-7656-6882
https://orcid.org/0000-0002-7656-6882
https://orcid.org/0000-0002-7656-6882
https://orcid.org/0000-0002-7656-6882
https://orcid.org/0000-0002-7656-6882
https://orcid.org/0000-0002-7656-6882
https://orcid.org/0000-0002-7656-6882


G. Valdes https://orcid.org/0000-0001-5411-380X
J. Valencia https://orcid.org/0000-0003-2648-9759
M. Valentini https://orcid.org/0000-0003-1215-4552
S. A. Vallejo-Peña https://orcid.org/0000-0002-6827-9509
V. Valsan https://orcid.org/0000-0003-0315-4091
M. van Beuzekom https://orcid.org/0000-0002-0500-1286
M. van Dael https://orcid.org/0000-0002-6061-8131
J. F. J. van den Brand https://orcid.org/0000-0003-
4434-5353
M. van der Sluys https://orcid.org/0000-0003-1231-0762
J. van Dongen https://orcid.org/0000-0003-0964-2483
H. van Haevermaet https://orcid.org/0000-0003-2386-957X
J. V. van Heijningen https://orcid.org/0000-0002-
8391-7513
P. Van Hove https://orcid.org/0000-0002-2431-3381
M. H. P. M. van Putten https://orcid.org/0000-0002-
9212-411X
Z. van Ranst https://orcid.org/0000-0002-0460-6224
N. van Remortel https://orcid.org/0000-0003-4180-8199
V. Varma https://orcid.org/0000-0002-9994-1761
A. Vecchio https://orcid.org/0000-0002-6254-1617
J. Veitch https://orcid.org/0000-0002-6508-0713
P. J. Veitch https://orcid.org/0000-0002-2597-435X
J. Venneberg https://orcid.org/0000-0002-2508-2044
P. Verdier https://orcid.org/0000-0003-3090-2948
D. Verkindt https://orcid.org/0000-0003-4344-7227
Y. Verma https://orcid.org/0000-0003-4147-3173
S. M. Vermeulen https://orcid.org/0000-0003-4227-8214
A. Veutro https://orcid.org/0009-0002-9160-5808
A. M. Vibhute https://orcid.org/0000-0003-1501-6972
A. Viceré https://orcid.org/0000-0003-0624-6231
A. D. Viets https://orcid.org/0000-0002-4241-1428
A. Vijaykumar https://orcid.org/0000-0002-4103-0666
V. Villa-Ortega https://orcid.org/0000-0001-7983-1963
E. T. Vincent https://orcid.org/0000-0002-0442-1916
A. Virtuoso https://orcid.org/0000-0003-1837-1021
S. Vitale https://orcid.org/0000-0003-2700-0767
H. Vocca https://orcid.org/0000-0002-1200-3917
D. Voigt https://orcid.org/0000-0001-9075-6503
S. P. Vyatchanin https://orcid.org/0000-0002-6823-911X
M. Wade https://orcid.org/0000-0002-5703-4469
K. J. Wagner https://orcid.org/0000-0002-7255-4251
H. Wang https://orcid.org/0000-0002-6589-2738
G. Waratkar https://orcid.org/0000-0003-3630-9440
M. Was https://orcid.org/0000-0002-1890-1128
T. Washimi https://orcid.org/0000-0001-5792-4907
A. J. Weinstein https://orcid.org/0000-0002-0928-6784
K. Wette https://orcid.org/0000-0002-4394-7179
J. T. Whelan https://orcid.org/0000-0001-5710-6576
B. F. Whiting https://orcid.org/0000-0002-8501-8669
C. Whittle https://orcid.org/0000-0002-8833-7438
D. Wilken https://orcid.org/0000-0002-7290-9411
D. Williams https://orcid.org/0000-0003-3772-198X
M. J. Williams https://orcid.org/0000-0003-2198-2974
J. L. Willis https://orcid.org/0000-0002-9929-0225
B. Willke https://orcid.org/0000-0003-0524-2925
M. Wils https://orcid.org/0000-0002-1544-7193
G. Woan https://orcid.org/0000-0003-0381-0394
J. K. Wofford https://orcid.org/0000-0002-4301-2859
H. T. Wong https://orcid.org/0000-0003-4145-4394
H. W. Y. Wong https://orcid.org/0000-0002-4027-9160
I. C. F. Wong https://orcid.org/0000-0003-2166-0027

M. Wright https://orcid.org/0000-0003-1829-7482
C. Wu https://orcid.org/0000-0003-3191-8845
D. S. Wu https://orcid.org/0000-0003-2849-3751
H. Wu https://orcid.org/0000-0003-4813-3833
D. M. Wysocki https://orcid.org/0000-0001-9138-4078
V. A. Xu https://orcid.org/0000-0002-3020-3293
Y. Xu https://orcid.org/0000-0001-8697-3505
N. Yadav https://orcid.org/0000-0002-1423-8525
H. Yamamoto https://orcid.org/0000-0001-6919-9570
K. Yamamoto https://orcid.org/0000-0002-3033-2845
T. S. Yamamoto https://orcid.org/0000-0002-8181-924X
T. Yamamoto https://orcid.org/0000-0002-0808-4822
R. Yamazaki https://orcid.org/0000-0002-1251-7889
F. W. Yang https://orcid.org/0000-0001-9873-6259
K. Z. Yang https://orcid.org/0000-0001-8083-4037
Y. Yang https://orcid.org/0000-0002-3780-1413
Z. Yarbrough https://orcid.org/0000-0002-9825-1136
A. B. Yelikar https://orcid.org/0000-0002-8065-1174
J. Yokoyama https://orcid.org/0000-0001-7127-4808
J. Yoo https://orcid.org/0000-0002-3251-0924
H. Yu https://orcid.org/0000-0002-6011-6190
H. Yuzurihara https://orcid.org/0000-0002-3710-6613
M. Zeeshan https://orcid.org/0000-0002-6494-7303
M. Zevin https://orcid.org/0000-0002-0147-0835
R. Zhang https://orcid.org/0000-0001-8095-483X
Y. Zhang https://orcid.org/0000-0002-5756-7900
C. Zhao https://orcid.org/0000-0001-5825-2401
Yuhang Zhao https://orcid.org/0000-0003-2542-4734
Y. Zheng https://orcid.org/0000-0002-5432-1331
H. Zhong https://orcid.org/0000-0001-8324-5158
X.-J. Zhu https://orcid.org/0000-0001-7049-6468
Z.-H. Zhu https://orcid.org/0000-0002-3567-6743
J. Zweizig https://orcid.org/0000-0002-1521-3397

References

Aasi, J., Abbott, B. P., Abbott, R., et al. 2015, CQGra, 32, 074001
Abadie, J., Abbott, B. P., Abbott, R., et al. 2011, PhRvD, 83, 042001
Abbott, B. P., Abbott, R., Abbott, T. D., et al. 2016, PhRvD, 93, 122008
Abbott, B. P., Abbott, R., Abbott, T. D., et al. 2017, ApJ, 841, 89
Abbott, B. P., Abbott, R., Abbott, T. D., et al. 2019a, PhRvD, 99, 104033
Abbott, B. P., Abbott, R., Abbott, T. D., et al. 2019b, ApJ, 874, 163
Abbott, B. P., Abbott, R., Abbott, T. D., et al. 2020, LRR, 23, 3
Abbott, R., Abbott, T. D., Abraham, S., et al. 2021, ApJ, 915, 86
Abbott, R., Abbott, T. D., Acernese, F., et al. 2022a, ApJ, 932, 133
Abbott, R., Abbott, T. D., Acernese, F., et al. 2022b, ApJ, 928, 186
Abbott, R., Abbott, T. D., Acernese, F., et al. 2023, ApJ, 955, 155
Abbott, R., Abe, H., Acernese, F., et al. 2024, ApJ, 966, 137
Abdalla, H., Aharonian, F., Ait Benkhali, F., et al. 2021, ApJ, 919, 106
Acernese, F., Agathos, M., Agatsuma, K., et al. 2015, CQGra, 32, 024001
Affeldt, C., Danzmann, K., Dooley, K. L., et al. 2014, CQGra, 31, 224002
Amiri, M., Bandura, K., Boskovic, A., et al. 2022, ApJS, 261, 29
Andersen, B. C., Patel, C., Brar, C., et al. 2023, AJ, 166, 138
Andersson, N., & Kokkotas, K. D. 1996, PhRvL, 77, 4134
Astropy Collaboration, Price-Whelan, A. M., Lim, P. L., et al. 2022, ApJ,

935, 167
Astropy Collaboration, Price-Whelan, A. M., Sipőcz, B. M., et al. 2018, AJ,

156, 123
Bailes, M. 2022, Sci, 378, 6620
Bailes, M., Bassa, C. G., Bernardi, G., et al. 2021, MNRAS, 503, 5367
Barthelmy, S. D., Bernardini, M. G., D’Avanzo, P., et al. 2020, GCN, 27657,

1, https://gcn.gsfc.nasa.gov/gcn/gcn3/27657.gcn3
Bhardwaj, M., Gaensler, B. M., Kaspi, V. M., et al. 2021, ApJL, 910, L18
Biswas, R., Brady, P. R., Creighton, J. D. E., & Fairhurst, S. 2009, CQGra, 26,

175009
Biswas, R., Brady, P. R., Creighton, J. D. E., et al. 2013, CQGra, 30, 079502
Bochenek, C. D., McKenna, D. L., Belov, K. V., et al. 2020a, PASP, 132,

034202

26

The Astrophysical Journal, 977:255 (27pp), 2024 December 20 Abac et al.

https://orcid.org/0000-0001-5411-380X
https://orcid.org/0000-0001-5411-380X
https://orcid.org/0000-0001-5411-380X
https://orcid.org/0000-0001-5411-380X
https://orcid.org/0000-0001-5411-380X
https://orcid.org/0000-0001-5411-380X
https://orcid.org/0000-0001-5411-380X
https://orcid.org/0000-0001-5411-380X
https://orcid.org/0000-0003-2648-9759
https://orcid.org/0000-0003-2648-9759
https://orcid.org/0000-0003-2648-9759
https://orcid.org/0000-0003-2648-9759
https://orcid.org/0000-0003-2648-9759
https://orcid.org/0000-0003-2648-9759
https://orcid.org/0000-0003-2648-9759
https://orcid.org/0000-0003-2648-9759
https://orcid.org/0000-0003-1215-4552
https://orcid.org/0000-0003-1215-4552
https://orcid.org/0000-0003-1215-4552
https://orcid.org/0000-0003-1215-4552
https://orcid.org/0000-0003-1215-4552
https://orcid.org/0000-0003-1215-4552
https://orcid.org/0000-0003-1215-4552
https://orcid.org/0000-0003-1215-4552
https://orcid.org/0000-0002-6827-9509
https://orcid.org/0000-0002-6827-9509
https://orcid.org/0000-0002-6827-9509
https://orcid.org/0000-0002-6827-9509
https://orcid.org/0000-0002-6827-9509
https://orcid.org/0000-0002-6827-9509
https://orcid.org/0000-0002-6827-9509
https://orcid.org/0000-0002-6827-9509
https://orcid.org/0000-0003-0315-4091
https://orcid.org/0000-0003-0315-4091
https://orcid.org/0000-0003-0315-4091
https://orcid.org/0000-0003-0315-4091
https://orcid.org/0000-0003-0315-4091
https://orcid.org/0000-0003-0315-4091
https://orcid.org/0000-0003-0315-4091
https://orcid.org/0000-0003-0315-4091
https://orcid.org/0000-0002-0500-1286
https://orcid.org/0000-0002-0500-1286
https://orcid.org/0000-0002-0500-1286
https://orcid.org/0000-0002-0500-1286
https://orcid.org/0000-0002-0500-1286
https://orcid.org/0000-0002-0500-1286
https://orcid.org/0000-0002-0500-1286
https://orcid.org/0000-0002-0500-1286
https://orcid.org/0000-0002-6061-8131
https://orcid.org/0000-0002-6061-8131
https://orcid.org/0000-0002-6061-8131
https://orcid.org/0000-0002-6061-8131
https://orcid.org/0000-0002-6061-8131
https://orcid.org/0000-0002-6061-8131
https://orcid.org/0000-0002-6061-8131
https://orcid.org/0000-0002-6061-8131
https://orcid.org/0000-0003-4434-5353
https://orcid.org/0000-0003-4434-5353
https://orcid.org/0000-0003-4434-5353
https://orcid.org/0000-0003-4434-5353
https://orcid.org/0000-0003-4434-5353
https://orcid.org/0000-0003-4434-5353
https://orcid.org/0000-0003-4434-5353
https://orcid.org/0000-0003-4434-5353
https://orcid.org/0000-0003-4434-5353
https://orcid.org/0000-0003-1231-0762
https://orcid.org/0000-0003-1231-0762
https://orcid.org/0000-0003-1231-0762
https://orcid.org/0000-0003-1231-0762
https://orcid.org/0000-0003-1231-0762
https://orcid.org/0000-0003-1231-0762
https://orcid.org/0000-0003-1231-0762
https://orcid.org/0000-0003-1231-0762
https://orcid.org/0000-0003-0964-2483
https://orcid.org/0000-0003-0964-2483
https://orcid.org/0000-0003-0964-2483
https://orcid.org/0000-0003-0964-2483
https://orcid.org/0000-0003-0964-2483
https://orcid.org/0000-0003-0964-2483
https://orcid.org/0000-0003-0964-2483
https://orcid.org/0000-0003-0964-2483
https://orcid.org/0000-0003-2386-957X
https://orcid.org/0000-0003-2386-957X
https://orcid.org/0000-0003-2386-957X
https://orcid.org/0000-0003-2386-957X
https://orcid.org/0000-0003-2386-957X
https://orcid.org/0000-0003-2386-957X
https://orcid.org/0000-0003-2386-957X
https://orcid.org/0000-0003-2386-957X
https://orcid.org/0000-0002-8391-7513
https://orcid.org/0000-0002-8391-7513
https://orcid.org/0000-0002-8391-7513
https://orcid.org/0000-0002-8391-7513
https://orcid.org/0000-0002-8391-7513
https://orcid.org/0000-0002-8391-7513
https://orcid.org/0000-0002-8391-7513
https://orcid.org/0000-0002-8391-7513
https://orcid.org/0000-0002-8391-7513
https://orcid.org/0000-0002-2431-3381
https://orcid.org/0000-0002-2431-3381
https://orcid.org/0000-0002-2431-3381
https://orcid.org/0000-0002-2431-3381
https://orcid.org/0000-0002-2431-3381
https://orcid.org/0000-0002-2431-3381
https://orcid.org/0000-0002-2431-3381
https://orcid.org/0000-0002-2431-3381
https://orcid.org/0000-0002-9212-411X
https://orcid.org/0000-0002-9212-411X
https://orcid.org/0000-0002-9212-411X
https://orcid.org/0000-0002-9212-411X
https://orcid.org/0000-0002-9212-411X
https://orcid.org/0000-0002-9212-411X
https://orcid.org/0000-0002-9212-411X
https://orcid.org/0000-0002-9212-411X
https://orcid.org/0000-0002-9212-411X
https://orcid.org/0000-0002-0460-6224
https://orcid.org/0000-0002-0460-6224
https://orcid.org/0000-0002-0460-6224
https://orcid.org/0000-0002-0460-6224
https://orcid.org/0000-0002-0460-6224
https://orcid.org/0000-0002-0460-6224
https://orcid.org/0000-0002-0460-6224
https://orcid.org/0000-0002-0460-6224
https://orcid.org/0000-0003-4180-8199
https://orcid.org/0000-0003-4180-8199
https://orcid.org/0000-0003-4180-8199
https://orcid.org/0000-0003-4180-8199
https://orcid.org/0000-0003-4180-8199
https://orcid.org/0000-0003-4180-8199
https://orcid.org/0000-0003-4180-8199
https://orcid.org/0000-0003-4180-8199
https://orcid.org/0000-0002-9994-1761
https://orcid.org/0000-0002-9994-1761
https://orcid.org/0000-0002-9994-1761
https://orcid.org/0000-0002-9994-1761
https://orcid.org/0000-0002-9994-1761
https://orcid.org/0000-0002-9994-1761
https://orcid.org/0000-0002-9994-1761
https://orcid.org/0000-0002-9994-1761
https://orcid.org/0000-0002-6254-1617
https://orcid.org/0000-0002-6254-1617
https://orcid.org/0000-0002-6254-1617
https://orcid.org/0000-0002-6254-1617
https://orcid.org/0000-0002-6254-1617
https://orcid.org/0000-0002-6254-1617
https://orcid.org/0000-0002-6254-1617
https://orcid.org/0000-0002-6254-1617
https://orcid.org/0000-0002-6508-0713
https://orcid.org/0000-0002-6508-0713
https://orcid.org/0000-0002-6508-0713
https://orcid.org/0000-0002-6508-0713
https://orcid.org/0000-0002-6508-0713
https://orcid.org/0000-0002-6508-0713
https://orcid.org/0000-0002-6508-0713
https://orcid.org/0000-0002-6508-0713
https://orcid.org/0000-0002-2597-435X
https://orcid.org/0000-0002-2597-435X
https://orcid.org/0000-0002-2597-435X
https://orcid.org/0000-0002-2597-435X
https://orcid.org/0000-0002-2597-435X
https://orcid.org/0000-0002-2597-435X
https://orcid.org/0000-0002-2597-435X
https://orcid.org/0000-0002-2597-435X
https://orcid.org/0000-0002-2508-2044
https://orcid.org/0000-0002-2508-2044
https://orcid.org/0000-0002-2508-2044
https://orcid.org/0000-0002-2508-2044
https://orcid.org/0000-0002-2508-2044
https://orcid.org/0000-0002-2508-2044
https://orcid.org/0000-0002-2508-2044
https://orcid.org/0000-0002-2508-2044
https://orcid.org/0000-0003-3090-2948
https://orcid.org/0000-0003-3090-2948
https://orcid.org/0000-0003-3090-2948
https://orcid.org/0000-0003-3090-2948
https://orcid.org/0000-0003-3090-2948
https://orcid.org/0000-0003-3090-2948
https://orcid.org/0000-0003-3090-2948
https://orcid.org/0000-0003-3090-2948
https://orcid.org/0000-0003-4344-7227
https://orcid.org/0000-0003-4344-7227
https://orcid.org/0000-0003-4344-7227
https://orcid.org/0000-0003-4344-7227
https://orcid.org/0000-0003-4344-7227
https://orcid.org/0000-0003-4344-7227
https://orcid.org/0000-0003-4344-7227
https://orcid.org/0000-0003-4344-7227
https://orcid.org/0000-0003-4147-3173
https://orcid.org/0000-0003-4147-3173
https://orcid.org/0000-0003-4147-3173
https://orcid.org/0000-0003-4147-3173
https://orcid.org/0000-0003-4147-3173
https://orcid.org/0000-0003-4147-3173
https://orcid.org/0000-0003-4147-3173
https://orcid.org/0000-0003-4147-3173
https://orcid.org/0000-0003-4227-8214
https://orcid.org/0000-0003-4227-8214
https://orcid.org/0000-0003-4227-8214
https://orcid.org/0000-0003-4227-8214
https://orcid.org/0000-0003-4227-8214
https://orcid.org/0000-0003-4227-8214
https://orcid.org/0000-0003-4227-8214
https://orcid.org/0000-0003-4227-8214
https://orcid.org/0009-0002-9160-5808
https://orcid.org/0009-0002-9160-5808
https://orcid.org/0009-0002-9160-5808
https://orcid.org/0009-0002-9160-5808
https://orcid.org/0009-0002-9160-5808
https://orcid.org/0009-0002-9160-5808
https://orcid.org/0009-0002-9160-5808
https://orcid.org/0009-0002-9160-5808
https://orcid.org/0000-0003-1501-6972
https://orcid.org/0000-0003-1501-6972
https://orcid.org/0000-0003-1501-6972
https://orcid.org/0000-0003-1501-6972
https://orcid.org/0000-0003-1501-6972
https://orcid.org/0000-0003-1501-6972
https://orcid.org/0000-0003-1501-6972
https://orcid.org/0000-0003-1501-6972
https://orcid.org/0000-0003-0624-6231
https://orcid.org/0000-0003-0624-6231
https://orcid.org/0000-0003-0624-6231
https://orcid.org/0000-0003-0624-6231
https://orcid.org/0000-0003-0624-6231
https://orcid.org/0000-0003-0624-6231
https://orcid.org/0000-0003-0624-6231
https://orcid.org/0000-0003-0624-6231
https://orcid.org/0000-0002-4241-1428
https://orcid.org/0000-0002-4241-1428
https://orcid.org/0000-0002-4241-1428
https://orcid.org/0000-0002-4241-1428
https://orcid.org/0000-0002-4241-1428
https://orcid.org/0000-0002-4241-1428
https://orcid.org/0000-0002-4241-1428
https://orcid.org/0000-0002-4241-1428
https://orcid.org/0000-0002-4103-0666
https://orcid.org/0000-0002-4103-0666
https://orcid.org/0000-0002-4103-0666
https://orcid.org/0000-0002-4103-0666
https://orcid.org/0000-0002-4103-0666
https://orcid.org/0000-0002-4103-0666
https://orcid.org/0000-0002-4103-0666
https://orcid.org/0000-0002-4103-0666
https://orcid.org/0000-0001-7983-1963
https://orcid.org/0000-0001-7983-1963
https://orcid.org/0000-0001-7983-1963
https://orcid.org/0000-0001-7983-1963
https://orcid.org/0000-0001-7983-1963
https://orcid.org/0000-0001-7983-1963
https://orcid.org/0000-0001-7983-1963
https://orcid.org/0000-0001-7983-1963
https://orcid.org/0000-0002-0442-1916
https://orcid.org/0000-0002-0442-1916
https://orcid.org/0000-0002-0442-1916
https://orcid.org/0000-0002-0442-1916
https://orcid.org/0000-0002-0442-1916
https://orcid.org/0000-0002-0442-1916
https://orcid.org/0000-0002-0442-1916
https://orcid.org/0000-0002-0442-1916
https://orcid.org/0000-0003-1837-1021
https://orcid.org/0000-0003-1837-1021
https://orcid.org/0000-0003-1837-1021
https://orcid.org/0000-0003-1837-1021
https://orcid.org/0000-0003-1837-1021
https://orcid.org/0000-0003-1837-1021
https://orcid.org/0000-0003-1837-1021
https://orcid.org/0000-0003-1837-1021
https://orcid.org/0000-0003-2700-0767
https://orcid.org/0000-0003-2700-0767
https://orcid.org/0000-0003-2700-0767
https://orcid.org/0000-0003-2700-0767
https://orcid.org/0000-0003-2700-0767
https://orcid.org/0000-0003-2700-0767
https://orcid.org/0000-0003-2700-0767
https://orcid.org/0000-0003-2700-0767
https://orcid.org/0000-0002-1200-3917
https://orcid.org/0000-0002-1200-3917
https://orcid.org/0000-0002-1200-3917
https://orcid.org/0000-0002-1200-3917
https://orcid.org/0000-0002-1200-3917
https://orcid.org/0000-0002-1200-3917
https://orcid.org/0000-0002-1200-3917
https://orcid.org/0000-0002-1200-3917
https://orcid.org/0000-0001-9075-6503
https://orcid.org/0000-0001-9075-6503
https://orcid.org/0000-0001-9075-6503
https://orcid.org/0000-0001-9075-6503
https://orcid.org/0000-0001-9075-6503
https://orcid.org/0000-0001-9075-6503
https://orcid.org/0000-0001-9075-6503
https://orcid.org/0000-0001-9075-6503
https://orcid.org/0000-0002-6823-911X
https://orcid.org/0000-0002-6823-911X
https://orcid.org/0000-0002-6823-911X
https://orcid.org/0000-0002-6823-911X
https://orcid.org/0000-0002-6823-911X
https://orcid.org/0000-0002-6823-911X
https://orcid.org/0000-0002-6823-911X
https://orcid.org/0000-0002-6823-911X
https://orcid.org/0000-0002-5703-4469
https://orcid.org/0000-0002-5703-4469
https://orcid.org/0000-0002-5703-4469
https://orcid.org/0000-0002-5703-4469
https://orcid.org/0000-0002-5703-4469
https://orcid.org/0000-0002-5703-4469
https://orcid.org/0000-0002-5703-4469
https://orcid.org/0000-0002-5703-4469
https://orcid.org/0000-0002-7255-4251
https://orcid.org/0000-0002-7255-4251
https://orcid.org/0000-0002-7255-4251
https://orcid.org/0000-0002-7255-4251
https://orcid.org/0000-0002-7255-4251
https://orcid.org/0000-0002-7255-4251
https://orcid.org/0000-0002-7255-4251
https://orcid.org/0000-0002-7255-4251
https://orcid.org/0000-0002-6589-2738
https://orcid.org/0000-0002-6589-2738
https://orcid.org/0000-0002-6589-2738
https://orcid.org/0000-0002-6589-2738
https://orcid.org/0000-0002-6589-2738
https://orcid.org/0000-0002-6589-2738
https://orcid.org/0000-0002-6589-2738
https://orcid.org/0000-0002-6589-2738
https://orcid.org/0000-0003-3630-9440
https://orcid.org/0000-0003-3630-9440
https://orcid.org/0000-0003-3630-9440
https://orcid.org/0000-0003-3630-9440
https://orcid.org/0000-0003-3630-9440
https://orcid.org/0000-0003-3630-9440
https://orcid.org/0000-0003-3630-9440
https://orcid.org/0000-0003-3630-9440
https://orcid.org/0000-0002-1890-1128
https://orcid.org/0000-0002-1890-1128
https://orcid.org/0000-0002-1890-1128
https://orcid.org/0000-0002-1890-1128
https://orcid.org/0000-0002-1890-1128
https://orcid.org/0000-0002-1890-1128
https://orcid.org/0000-0002-1890-1128
https://orcid.org/0000-0002-1890-1128
https://orcid.org/0000-0001-5792-4907
https://orcid.org/0000-0001-5792-4907
https://orcid.org/0000-0001-5792-4907
https://orcid.org/0000-0001-5792-4907
https://orcid.org/0000-0001-5792-4907
https://orcid.org/0000-0001-5792-4907
https://orcid.org/0000-0001-5792-4907
https://orcid.org/0000-0001-5792-4907
https://orcid.org/0000-0002-0928-6784
https://orcid.org/0000-0002-0928-6784
https://orcid.org/0000-0002-0928-6784
https://orcid.org/0000-0002-0928-6784
https://orcid.org/0000-0002-0928-6784
https://orcid.org/0000-0002-0928-6784
https://orcid.org/0000-0002-0928-6784
https://orcid.org/0000-0002-0928-6784
https://orcid.org/0000-0002-4394-7179
https://orcid.org/0000-0002-4394-7179
https://orcid.org/0000-0002-4394-7179
https://orcid.org/0000-0002-4394-7179
https://orcid.org/0000-0002-4394-7179
https://orcid.org/0000-0002-4394-7179
https://orcid.org/0000-0002-4394-7179
https://orcid.org/0000-0002-4394-7179
https://orcid.org/0000-0001-5710-6576
https://orcid.org/0000-0001-5710-6576
https://orcid.org/0000-0001-5710-6576
https://orcid.org/0000-0001-5710-6576
https://orcid.org/0000-0001-5710-6576
https://orcid.org/0000-0001-5710-6576
https://orcid.org/0000-0001-5710-6576
https://orcid.org/0000-0001-5710-6576
https://orcid.org/0000-0002-8501-8669
https://orcid.org/0000-0002-8501-8669
https://orcid.org/0000-0002-8501-8669
https://orcid.org/0000-0002-8501-8669
https://orcid.org/0000-0002-8501-8669
https://orcid.org/0000-0002-8501-8669
https://orcid.org/0000-0002-8501-8669
https://orcid.org/0000-0002-8501-8669
https://orcid.org/0000-0002-8833-7438
https://orcid.org/0000-0002-8833-7438
https://orcid.org/0000-0002-8833-7438
https://orcid.org/0000-0002-8833-7438
https://orcid.org/0000-0002-8833-7438
https://orcid.org/0000-0002-8833-7438
https://orcid.org/0000-0002-8833-7438
https://orcid.org/0000-0002-8833-7438
https://orcid.org/0000-0002-7290-9411
https://orcid.org/0000-0002-7290-9411
https://orcid.org/0000-0002-7290-9411
https://orcid.org/0000-0002-7290-9411
https://orcid.org/0000-0002-7290-9411
https://orcid.org/0000-0002-7290-9411
https://orcid.org/0000-0002-7290-9411
https://orcid.org/0000-0002-7290-9411
https://orcid.org/0000-0003-3772-198X
https://orcid.org/0000-0003-3772-198X
https://orcid.org/0000-0003-3772-198X
https://orcid.org/0000-0003-3772-198X
https://orcid.org/0000-0003-3772-198X
https://orcid.org/0000-0003-3772-198X
https://orcid.org/0000-0003-3772-198X
https://orcid.org/0000-0003-3772-198X
https://orcid.org/0000-0003-2198-2974
https://orcid.org/0000-0003-2198-2974
https://orcid.org/0000-0003-2198-2974
https://orcid.org/0000-0003-2198-2974
https://orcid.org/0000-0003-2198-2974
https://orcid.org/0000-0003-2198-2974
https://orcid.org/0000-0003-2198-2974
https://orcid.org/0000-0003-2198-2974
https://orcid.org/0000-0002-9929-0225
https://orcid.org/0000-0002-9929-0225
https://orcid.org/0000-0002-9929-0225
https://orcid.org/0000-0002-9929-0225
https://orcid.org/0000-0002-9929-0225
https://orcid.org/0000-0002-9929-0225
https://orcid.org/0000-0002-9929-0225
https://orcid.org/0000-0002-9929-0225
https://orcid.org/0000-0003-0524-2925
https://orcid.org/0000-0003-0524-2925
https://orcid.org/0000-0003-0524-2925
https://orcid.org/0000-0003-0524-2925
https://orcid.org/0000-0003-0524-2925
https://orcid.org/0000-0003-0524-2925
https://orcid.org/0000-0003-0524-2925
https://orcid.org/0000-0003-0524-2925
https://orcid.org/0000-0002-1544-7193
https://orcid.org/0000-0002-1544-7193
https://orcid.org/0000-0002-1544-7193
https://orcid.org/0000-0002-1544-7193
https://orcid.org/0000-0002-1544-7193
https://orcid.org/0000-0002-1544-7193
https://orcid.org/0000-0002-1544-7193
https://orcid.org/0000-0002-1544-7193
https://orcid.org/0000-0003-0381-0394
https://orcid.org/0000-0003-0381-0394
https://orcid.org/0000-0003-0381-0394
https://orcid.org/0000-0003-0381-0394
https://orcid.org/0000-0003-0381-0394
https://orcid.org/0000-0003-0381-0394
https://orcid.org/0000-0003-0381-0394
https://orcid.org/0000-0003-0381-0394
https://orcid.org/0000-0002-4301-2859
https://orcid.org/0000-0002-4301-2859
https://orcid.org/0000-0002-4301-2859
https://orcid.org/0000-0002-4301-2859
https://orcid.org/0000-0002-4301-2859
https://orcid.org/0000-0002-4301-2859
https://orcid.org/0000-0002-4301-2859
https://orcid.org/0000-0002-4301-2859
https://orcid.org/0000-0003-4145-4394
https://orcid.org/0000-0003-4145-4394
https://orcid.org/0000-0003-4145-4394
https://orcid.org/0000-0003-4145-4394
https://orcid.org/0000-0003-4145-4394
https://orcid.org/0000-0003-4145-4394
https://orcid.org/0000-0003-4145-4394
https://orcid.org/0000-0003-4145-4394
https://orcid.org/0000-0002-4027-9160
https://orcid.org/0000-0002-4027-9160
https://orcid.org/0000-0002-4027-9160
https://orcid.org/0000-0002-4027-9160
https://orcid.org/0000-0002-4027-9160
https://orcid.org/0000-0002-4027-9160
https://orcid.org/0000-0002-4027-9160
https://orcid.org/0000-0002-4027-9160
https://orcid.org/0000-0003-2166-0027
https://orcid.org/0000-0003-2166-0027
https://orcid.org/0000-0003-2166-0027
https://orcid.org/0000-0003-2166-0027
https://orcid.org/0000-0003-2166-0027
https://orcid.org/0000-0003-2166-0027
https://orcid.org/0000-0003-2166-0027
https://orcid.org/0000-0003-2166-0027
https://orcid.org/0000-0003-1829-7482
https://orcid.org/0000-0003-1829-7482
https://orcid.org/0000-0003-1829-7482
https://orcid.org/0000-0003-1829-7482
https://orcid.org/0000-0003-1829-7482
https://orcid.org/0000-0003-1829-7482
https://orcid.org/0000-0003-1829-7482
https://orcid.org/0000-0003-1829-7482
https://orcid.org/0000-0003-3191-8845
https://orcid.org/0000-0003-3191-8845
https://orcid.org/0000-0003-3191-8845
https://orcid.org/0000-0003-3191-8845
https://orcid.org/0000-0003-3191-8845
https://orcid.org/0000-0003-3191-8845
https://orcid.org/0000-0003-3191-8845
https://orcid.org/0000-0003-3191-8845
https://orcid.org/0000-0003-2849-3751
https://orcid.org/0000-0003-2849-3751
https://orcid.org/0000-0003-2849-3751
https://orcid.org/0000-0003-2849-3751
https://orcid.org/0000-0003-2849-3751
https://orcid.org/0000-0003-2849-3751
https://orcid.org/0000-0003-2849-3751
https://orcid.org/0000-0003-2849-3751
https://orcid.org/0000-0003-4813-3833
https://orcid.org/0000-0003-4813-3833
https://orcid.org/0000-0003-4813-3833
https://orcid.org/0000-0003-4813-3833
https://orcid.org/0000-0003-4813-3833
https://orcid.org/0000-0003-4813-3833
https://orcid.org/0000-0003-4813-3833
https://orcid.org/0000-0003-4813-3833
https://orcid.org/0000-0001-9138-4078
https://orcid.org/0000-0001-9138-4078
https://orcid.org/0000-0001-9138-4078
https://orcid.org/0000-0001-9138-4078
https://orcid.org/0000-0001-9138-4078
https://orcid.org/0000-0001-9138-4078
https://orcid.org/0000-0001-9138-4078
https://orcid.org/0000-0001-9138-4078
https://orcid.org/0000-0002-3020-3293
https://orcid.org/0000-0002-3020-3293
https://orcid.org/0000-0002-3020-3293
https://orcid.org/0000-0002-3020-3293
https://orcid.org/0000-0002-3020-3293
https://orcid.org/0000-0002-3020-3293
https://orcid.org/0000-0002-3020-3293
https://orcid.org/0000-0002-3020-3293
https://orcid.org/0000-0001-8697-3505
https://orcid.org/0000-0001-8697-3505
https://orcid.org/0000-0001-8697-3505
https://orcid.org/0000-0001-8697-3505
https://orcid.org/0000-0001-8697-3505
https://orcid.org/0000-0001-8697-3505
https://orcid.org/0000-0001-8697-3505
https://orcid.org/0000-0001-8697-3505
https://orcid.org/0000-0002-1423-8525
https://orcid.org/0000-0002-1423-8525
https://orcid.org/0000-0002-1423-8525
https://orcid.org/0000-0002-1423-8525
https://orcid.org/0000-0002-1423-8525
https://orcid.org/0000-0002-1423-8525
https://orcid.org/0000-0002-1423-8525
https://orcid.org/0000-0002-1423-8525
https://orcid.org/0000-0001-6919-9570
https://orcid.org/0000-0001-6919-9570
https://orcid.org/0000-0001-6919-9570
https://orcid.org/0000-0001-6919-9570
https://orcid.org/0000-0001-6919-9570
https://orcid.org/0000-0001-6919-9570
https://orcid.org/0000-0001-6919-9570
https://orcid.org/0000-0001-6919-9570
https://orcid.org/0000-0002-3033-2845
https://orcid.org/0000-0002-3033-2845
https://orcid.org/0000-0002-3033-2845
https://orcid.org/0000-0002-3033-2845
https://orcid.org/0000-0002-3033-2845
https://orcid.org/0000-0002-3033-2845
https://orcid.org/0000-0002-3033-2845
https://orcid.org/0000-0002-3033-2845
https://orcid.org/0000-0002-8181-924X
https://orcid.org/0000-0002-8181-924X
https://orcid.org/0000-0002-8181-924X
https://orcid.org/0000-0002-8181-924X
https://orcid.org/0000-0002-8181-924X
https://orcid.org/0000-0002-8181-924X
https://orcid.org/0000-0002-8181-924X
https://orcid.org/0000-0002-8181-924X
https://orcid.org/0000-0002-0808-4822
https://orcid.org/0000-0002-0808-4822
https://orcid.org/0000-0002-0808-4822
https://orcid.org/0000-0002-0808-4822
https://orcid.org/0000-0002-0808-4822
https://orcid.org/0000-0002-0808-4822
https://orcid.org/0000-0002-0808-4822
https://orcid.org/0000-0002-0808-4822
https://orcid.org/0000-0002-1251-7889
https://orcid.org/0000-0002-1251-7889
https://orcid.org/0000-0002-1251-7889
https://orcid.org/0000-0002-1251-7889
https://orcid.org/0000-0002-1251-7889
https://orcid.org/0000-0002-1251-7889
https://orcid.org/0000-0002-1251-7889
https://orcid.org/0000-0002-1251-7889
https://orcid.org/0000-0001-9873-6259
https://orcid.org/0000-0001-9873-6259
https://orcid.org/0000-0001-9873-6259
https://orcid.org/0000-0001-9873-6259
https://orcid.org/0000-0001-9873-6259
https://orcid.org/0000-0001-9873-6259
https://orcid.org/0000-0001-9873-6259
https://orcid.org/0000-0001-9873-6259
https://orcid.org/0000-0001-8083-4037
https://orcid.org/0000-0001-8083-4037
https://orcid.org/0000-0001-8083-4037
https://orcid.org/0000-0001-8083-4037
https://orcid.org/0000-0001-8083-4037
https://orcid.org/0000-0001-8083-4037
https://orcid.org/0000-0001-8083-4037
https://orcid.org/0000-0001-8083-4037
https://orcid.org/0000-0002-3780-1413
https://orcid.org/0000-0002-3780-1413
https://orcid.org/0000-0002-3780-1413
https://orcid.org/0000-0002-3780-1413
https://orcid.org/0000-0002-3780-1413
https://orcid.org/0000-0002-3780-1413
https://orcid.org/0000-0002-3780-1413
https://orcid.org/0000-0002-3780-1413
https://orcid.org/0000-0002-9825-1136
https://orcid.org/0000-0002-9825-1136
https://orcid.org/0000-0002-9825-1136
https://orcid.org/0000-0002-9825-1136
https://orcid.org/0000-0002-9825-1136
https://orcid.org/0000-0002-9825-1136
https://orcid.org/0000-0002-9825-1136
https://orcid.org/0000-0002-9825-1136
https://orcid.org/0000-0002-8065-1174
https://orcid.org/0000-0002-8065-1174
https://orcid.org/0000-0002-8065-1174
https://orcid.org/0000-0002-8065-1174
https://orcid.org/0000-0002-8065-1174
https://orcid.org/0000-0002-8065-1174
https://orcid.org/0000-0002-8065-1174
https://orcid.org/0000-0002-8065-1174
https://orcid.org/0000-0001-7127-4808
https://orcid.org/0000-0001-7127-4808
https://orcid.org/0000-0001-7127-4808
https://orcid.org/0000-0001-7127-4808
https://orcid.org/0000-0001-7127-4808
https://orcid.org/0000-0001-7127-4808
https://orcid.org/0000-0001-7127-4808
https://orcid.org/0000-0001-7127-4808
https://orcid.org/0000-0002-3251-0924
https://orcid.org/0000-0002-3251-0924
https://orcid.org/0000-0002-3251-0924
https://orcid.org/0000-0002-3251-0924
https://orcid.org/0000-0002-3251-0924
https://orcid.org/0000-0002-3251-0924
https://orcid.org/0000-0002-3251-0924
https://orcid.org/0000-0002-3251-0924
https://orcid.org/0000-0002-6011-6190
https://orcid.org/0000-0002-6011-6190
https://orcid.org/0000-0002-6011-6190
https://orcid.org/0000-0002-6011-6190
https://orcid.org/0000-0002-6011-6190
https://orcid.org/0000-0002-6011-6190
https://orcid.org/0000-0002-6011-6190
https://orcid.org/0000-0002-6011-6190
https://orcid.org/0000-0002-3710-6613
https://orcid.org/0000-0002-3710-6613
https://orcid.org/0000-0002-3710-6613
https://orcid.org/0000-0002-3710-6613
https://orcid.org/0000-0002-3710-6613
https://orcid.org/0000-0002-3710-6613
https://orcid.org/0000-0002-3710-6613
https://orcid.org/0000-0002-3710-6613
https://orcid.org/0000-0002-6494-7303
https://orcid.org/0000-0002-6494-7303
https://orcid.org/0000-0002-6494-7303
https://orcid.org/0000-0002-6494-7303
https://orcid.org/0000-0002-6494-7303
https://orcid.org/0000-0002-6494-7303
https://orcid.org/0000-0002-6494-7303
https://orcid.org/0000-0002-6494-7303
https://orcid.org/0000-0002-0147-0835
https://orcid.org/0000-0002-0147-0835
https://orcid.org/0000-0002-0147-0835
https://orcid.org/0000-0002-0147-0835
https://orcid.org/0000-0002-0147-0835
https://orcid.org/0000-0002-0147-0835
https://orcid.org/0000-0002-0147-0835
https://orcid.org/0000-0002-0147-0835
https://orcid.org/0000-0001-8095-483X
https://orcid.org/0000-0001-8095-483X
https://orcid.org/0000-0001-8095-483X
https://orcid.org/0000-0001-8095-483X
https://orcid.org/0000-0001-8095-483X
https://orcid.org/0000-0001-8095-483X
https://orcid.org/0000-0001-8095-483X
https://orcid.org/0000-0001-8095-483X
https://orcid.org/0000-0002-5756-7900
https://orcid.org/0000-0002-5756-7900
https://orcid.org/0000-0002-5756-7900
https://orcid.org/0000-0002-5756-7900
https://orcid.org/0000-0002-5756-7900
https://orcid.org/0000-0002-5756-7900
https://orcid.org/0000-0002-5756-7900
https://orcid.org/0000-0002-5756-7900
https://orcid.org/0000-0001-5825-2401
https://orcid.org/0000-0001-5825-2401
https://orcid.org/0000-0001-5825-2401
https://orcid.org/0000-0001-5825-2401
https://orcid.org/0000-0001-5825-2401
https://orcid.org/0000-0001-5825-2401
https://orcid.org/0000-0001-5825-2401
https://orcid.org/0000-0001-5825-2401
https://orcid.org/0000-0003-2542-4734
https://orcid.org/0000-0003-2542-4734
https://orcid.org/0000-0003-2542-4734
https://orcid.org/0000-0003-2542-4734
https://orcid.org/0000-0003-2542-4734
https://orcid.org/0000-0003-2542-4734
https://orcid.org/0000-0003-2542-4734
https://orcid.org/0000-0003-2542-4734
https://orcid.org/0000-0002-5432-1331
https://orcid.org/0000-0002-5432-1331
https://orcid.org/0000-0002-5432-1331
https://orcid.org/0000-0002-5432-1331
https://orcid.org/0000-0002-5432-1331
https://orcid.org/0000-0002-5432-1331
https://orcid.org/0000-0002-5432-1331
https://orcid.org/0000-0002-5432-1331
https://orcid.org/0000-0001-8324-5158
https://orcid.org/0000-0001-8324-5158
https://orcid.org/0000-0001-8324-5158
https://orcid.org/0000-0001-8324-5158
https://orcid.org/0000-0001-8324-5158
https://orcid.org/0000-0001-8324-5158
https://orcid.org/0000-0001-8324-5158
https://orcid.org/0000-0001-8324-5158
https://orcid.org/0000-0001-7049-6468
https://orcid.org/0000-0001-7049-6468
https://orcid.org/0000-0001-7049-6468
https://orcid.org/0000-0001-7049-6468
https://orcid.org/0000-0001-7049-6468
https://orcid.org/0000-0001-7049-6468
https://orcid.org/0000-0001-7049-6468
https://orcid.org/0000-0001-7049-6468
https://orcid.org/0000-0002-3567-6743
https://orcid.org/0000-0002-3567-6743
https://orcid.org/0000-0002-3567-6743
https://orcid.org/0000-0002-3567-6743
https://orcid.org/0000-0002-3567-6743
https://orcid.org/0000-0002-3567-6743
https://orcid.org/0000-0002-3567-6743
https://orcid.org/0000-0002-3567-6743
https://orcid.org/0000-0002-1521-3397
https://orcid.org/0000-0002-1521-3397
https://orcid.org/0000-0002-1521-3397
https://orcid.org/0000-0002-1521-3397
https://orcid.org/0000-0002-1521-3397
https://orcid.org/0000-0002-1521-3397
https://orcid.org/0000-0002-1521-3397
https://orcid.org/0000-0002-1521-3397
https://doi.org/10.1088/0264-9381/32/7/074001
https://ui.adsabs.harvard.edu/abs/2015CQGra..32g4001L/abstract
https://doi.org/10.1103/PhysRevD.83.042001
https://ui.adsabs.harvard.edu/abs/2011PhRvD..83d2001A/abstract
https://doi.org/10.1103/PhysRevD.93.122008
https://ui.adsabs.harvard.edu/abs/2016PhRvD..93l2008A/abstract
https://doi.org/10.3847/1538-4357/aa6c47
https://ui.adsabs.harvard.edu/abs/2017ApJ...841...89A/abstract
https://doi.org/10.1103/PhysRevD.99.104033
https://ui.adsabs.harvard.edu/abs/2019PhRvD..99j4033A/abstract
https://doi.org/10.3847/1538-4357/ab0e15
https://ui.adsabs.harvard.edu/abs/2019ApJ...874..163A/abstract
https://doi.org/10.1007/s41114-020-00026-9
https://ui.adsabs.harvard.edu/abs/2020LRR....23....3A/abstract
https://doi.org/10.3847/1538-4357/abee15
https://ui.adsabs.harvard.edu/abs/2021ApJ...915...86A/abstract
https://doi.org/10.3847/1538-4357/ac6ad0
https://ui.adsabs.harvard.edu/abs/2022ApJ...932..133A/abstract
https://doi.org/10.3847/1538-4357/ac532b
https://ui.adsabs.harvard.edu/abs/2022ApJ...928..186A/abstract
https://doi.org/10.3847/1538-4357/acd770
https://ui.adsabs.harvard.edu/abs/2023ApJ...955..155A/abstract
https://doi.org/10.3847/1538-4357/ad27d3
https://ui.adsabs.harvard.edu/abs/2024ApJ...966..137A/abstract
https://doi.org/10.3847/1538-4357/ac0fe1
https://ui.adsabs.harvard.edu/abs/2021ApJ...919..106A/abstract
https://doi.org/10.1088/0264-9381/32/2/024001
https://ui.adsabs.harvard.edu/abs/2015CQGra..32b4001A/abstract
https://doi.org/10.1088/0264-9381/31/22/224002
https://ui.adsabs.harvard.edu/abs/2014CQGra..31v4002A/abstract
https://doi.org/10.3847/1538-4365/ac6fd9
https://ui.adsabs.harvard.edu/abs/2022ApJS..261...29C/abstract
https://doi.org/10.3847/1538-3881/acec78
https://ui.adsabs.harvard.edu/abs/2023AJ....166..138A/abstract
https://doi.org/10.1103/PhysRevLett.77.4134
https://ui.adsabs.harvard.edu/abs/1996PhRvL..77.4134A/abstract
https://doi.org/10.3847/1538-4357/ac7c74
https://ui.adsabs.harvard.edu/abs/2022ApJ...935..167A/abstract
https://ui.adsabs.harvard.edu/abs/2022ApJ...935..167A/abstract
https://doi.org/10.3847/1538-3881/aabc4f
https://ui.adsabs.harvard.edu/abs/2018AJ....156..123A/abstract
https://ui.adsabs.harvard.edu/abs/2018AJ....156..123A/abstract
https://doi.org/10.1126/science.abj3043
https://ui.adsabs.harvard.edu/abs/2022Sci...378.3043B/abstract
https://doi.org/10.1093/mnras/stab749
https://ui.adsabs.harvard.edu/abs/2021MNRAS.503.5367B/abstract
https://gcn.gsfc.nasa.gov/gcn/gcn3/27657.gcn3
https://doi.org/10.3847/2041-8213/abeaa6
https://ui.adsabs.harvard.edu/abs/2021ApJ...910L..18B/abstract
https://doi.org/10.1088/0264-9381/26/17/175009
https://ui.adsabs.harvard.edu/abs/2009CQGra..26q5009B/abstract
https://ui.adsabs.harvard.edu/abs/2009CQGra..26q5009B/abstract
https://doi.org/10.1088/0264-9381/30/7/079502
https://ui.adsabs.harvard.edu/abs/2013CQGra..30g9502B/abstract
https://doi.org/10.1088/1538-3873/ab63b3
https://ui.adsabs.harvard.edu/abs/2020PASP..132c4202B/abstract
https://ui.adsabs.harvard.edu/abs/2020PASP..132c4202B/abstract


Bochenek, C. D., Ravi, V., Belov, K. V., et al. 2020b, Natur, 587, 59
Cabourn Davies, G. S., & Harry, I. W. 2022, CQGra, 39, 215012
Cehula, J., Thompson, T. A., & Metzger, B. D. 2024, MNRAS, 528, 5323
Chatterjee, S., Law, C. J., Wharton, R. S., et al. 2017, Natur, 541, 58
CHIME/FRB Collaboration, Amiri, M., Andersen, B. C., et al. 2021, ApJS,

257, 59
CHIME/FRB Collaboration, Amiri, M., Bandura, K., et al. 2018, ApJ, 863, 48
CHIME/FRB Collaboration, Andersen, B. C., Bandura, K. M., et al. 2020,

Natur, 587, 54
Chrimes, A. A., Levan, A. J., Fruchter, A. S., et al. 2022, MNRAS, 513, 3550
Cordes, J. M., & Chatterjee, S. 2019, ARA&A, 57, 417
Corsi, A., & Owen, B. J. 2011, PhRvD, 83, 104014
Dodson, R., Legge, D., Reynolds, J. E., & McCulloch, P. M. 2003, ApJ,

596, 1137
Dong, F. A. & CHIME/FRB Collaboration 2022, ATel, 15681, 1
Dooley, K. L., Leong, J. R., Adams, T., et al. 2016, CQGra, 33, 075009
Enoto, T., Hu, C.-P., Guver, T., et al. 2022, ATel, 15690, 1
Frederiks, D., Ridnaia, A., Svinkin, D., et al. 2022, ATel, 15686, 1
Gaensler, B. M., Kouveliotou, C., Gelfand, J. D., et al. 2005, Natur, 434, 1104
Giri, U., Andersen, B. C., Chawla, P., et al. 2023, arXiv:2310.16932
Glampedakis, K., & Gualtieri, L. 2018, in The Physics and Astrophysics of

Neutron Stars, Astrophysics and Space Science Library, Vol. 457, ed.
L. Rezzolla et al. (Berlin: Springer), 673

Glampedakis, K., & Jones, D. I. 2014, MNRAS, 439, 1522
Good, D. & CHIME/FRB Collaboration 2020, ATel, 14074, 1
Grote, H. & the LIGO Scientific Collaboration 2010, CQGra, 27, 084003
Grote, H., Freise, A., Malec, M., et al. 2004, CQGra, 21, S473
Harris, C. R., Millman, K. J., van der Walt, S. J., et al. 2020, Natur, 585, 357
Ho, W. C. G., Jones, D. I., Andersson, N., & Espinoza, C. M. 2020, PhRvD,

101, 103009
Hu, C.-P., Narita, T., Enoto, T., et al. 2024, Natur, 626, 500
Hunter, J. D. 2007, CSE, 9, 90
Ibrahim, A. Y., Borghese, A., Coti Zelati, F., et al. 2024, ApJ, 965, 87
Ioka, K. 2001, MNRAS, 327, 639
Israel, G. L., Esposito, P., Rea, N., et al. 2016, MNRAS, 457, 3448
Keitel, D., Woan, G., Pitkin, M., et al. 2019, PhRvD, 100, 064058
Kirsten, F., Marcote, B., Nimmo, K., et al. 2022, Natur, 602, 585
Kirsten, F., Snelders, M. P., Jenkins, M., et al. 2021, NatAs, 5, 414
Kothes, R., Sun, X., Gaensler, B., & Reich, W. 2018, ApJ, 852, 54
Levin, Y., & van Hoven, M. 2011, MNRAS, 418, 659
Li, C. K., Cai, C., Xiong, S. L., et al. 2022, ATel, 15698, 1
Lien, A. Y., Barthelmy, S. D., Baumgartner, W. H., et al. 2014, GRB

Coordinates Network, Circular Service, No. 16522
LIGO Scientific Collaboration, Virgo Collaboration, and KAGRA

Collaboration 2024, Data from a search using GEO600 for gravitational
waves coincident with fast radio bursts from SGR 1935+2154, GW Open
Science Center, doi:10.7935/j4zw-0376

LIGO Scientific CollaborationVirgo Collaboration and KAGRA Collaboration
2024b, Data from A Search Using GEO600 for Gravitational Waves
Coincident with Fast Radio Bursts from SGR 1935+2154, Zenodo, doi:10.
5281/zenodo.13899738

LIGO Scientific, Virgo, and KAGRA Collaboration, 2018 LVK Algorithm
Library—LALSuite, doi:10.7935/GT1W-FZ16

Lorimer, D. R., Bailes, M., McLaughlin, M. A., Narkevic, D. J., &
Crawford, F. 2007, Sci, 318, 777

Lorimer, D. R., McLaughlin, M. A., & Bailes, M. 2024, Ap&SS, 369, 59
Lough, J., Schreiber, E., Bergamin, F., et al. 2021, PhRvL, 126, 041102
Lueck, H., Affeldt, C., Degallaix, J., et al. 2010, JPhCS, 228, 012012
Lyubarsky, Y. 2021, Univ, 7, 56
Maan, Y., Leeuwen, J. v., Straal, S., & Pastor-Marazuela, I. 2022, ATel,

15697, 1

Macleod, D., Coughlin, S,, Southgate, A., et al., 2021 gwpy v3.0.8, Zenodo,
doi:10.5281/zenodo.597016

Macquet, A., Bizouard, M. A., Burns, E., et al. 2021a, ApJ, 918, 80
Macquet, A., Bizouard, M. A., Christensen, N., & Coughlin, M. 2021b,

PhRvD, 104, 102005
Margalit, B., Beniamini, P., Sridhar, N., & Metzger, B. D. 2020, ApJL,

899, L27
McKinney, W. 2010, in Data Structures for Statistical Computing in Python,

Proc. 9th Python in Science Conf., 445, ed. S. van der Walt, 56
Melatos, A., Douglass, J. A., & Simula, T. P. 2015, ApJ, 807, 132
Mereghetti, S., Gotz, D., Ferrigno, C., et al. 2022, GCN, 32698, 1
Mereghetti, S., Savchenko, V., Ferrigno, C., et al. 2020, ApJL, 898, L29
Nimmo, K., Hessels, J. W. T., Kirsten, F., et al. 2022, NatAs, 6, 393
Palmer, D. M. 2022, ATel, 15667, 1
Palmer, D. M., & Team, B. A. T. 2020, GCN, 27665, 1, https://gcn.gsfc.nasa.

gov/gcn3/27665.gcn3
pandas development team T., 2020 pandas-dev/pandas: Pandas, v2.2.1,

Zenodo, doi:10.5281/zenodo.3509134
Park, G., Koo, B. C., Gibson, S. J., et al. 2013, ApJ, 777, 14
Pavlovic, M. Z., Dobardzic, A., Vukotic, B., & Urosevic, D. 2014, SerAJ,

189, 25
Pearlman, A. B. & CHIME/FRB Collaboration 2022, ATel, 15792, 1
Petroff, E., Barr, E. D., Jameson, A., et al. 2016, PASA, 33, e045
Petroff, E., Hessels, J. W. T., & Lorimer, D. R. 2019, A&ARv, 27, 4
Platts, E., Weltman, A., Walters, A., et al. 2019, PhR, 821, 1
Pleunis, Z. & CHIME/FRB Collaboration 2020, ATel, 14080, 1
Prestegard, T. 2016, PhD Thesis, Univ. Minnesota
Principe, G., Di Venere, L., Negro, M., et al. 2023, A&A, 675, A99
Prix, R., Giampanis, S., & Messenger, C. 2011, PhRvD, 84, 023007
Quitzow-James, R., Brau, J., Clark, J. A., et al. 2017, CQGra, 34, 164002
Rajwade, K. M., Mickaliger, M. B., Stappers, B. W., et al. 2020, MNRAS,

495, 3551
Ranasinghe, S., Leahy, D. A., & Tian, W. 2018, OPhyJ, 4, 1
Robitaille, T. P., Tollerud, E. J., Greenfield, P., et al. 2013, A&A, 558,

A33
Sachdev, S., Caudill, S., Fong, H., et al. 2019, arXiv:1901.08580
Stamatikos, M., Malesani, D., Page, K. L., & Sakamoto, T. 2014, GRB

Coordinates Network, Circular Service, No. 16520,
Surnis, M. P., Joshi, B. C., Maan, Y., et al. 2016, ApJ, 826, 184
Sutton, P. J. 2013, arXiv:1304.0210
Sutton, P. J., Jones, G., Chatterji, S., et al. 2010, NJPh, 12, 053034
Tavani, M., Ursi, A., Verrecchia, F., et al. 2020, ATel, 13686, 1
Tendulkar, S. P., Kaspi, V. M., & Patel, C. 2016, ApJ, 827, 59
Thompson, C., & Duncan, R. C. 1996, ApJ, 473, 322
Thornton, D., Stappers, B., Bailes, M., et al. 2013, Sci, 341, 53
Tsuzuki, Y., Totani, T., Hu, C.-P., & Enoto, T. 2024, MNRAS, 530, 1885
Wang, C. W., Xiong, S. L., Zhang, Y. Q., et al. 2022, ATel, 15682, 1
Wang, J.-S., Yang, Y.-P., Wu, X.-F., Dai, Z.-G., & Wang, F.-Y. 2016, ApJL,

822, L7
Warszawski, L., & Melatos, A. 2012, MNRAS, 423, 2058
Was, M., Sutton, P. J., Jones, G., & Leonor, I. 2012, PhRvD, 86, 022003
Yamasaki, S., Totani, T., & Kiuchi, K. 2018, PASJ, 70, 39
Younes, G., Burns, E., Roberts, O. J., et al. 2022, ATel, 15794, 1
Younes, G., Kouveliotou, C., Jaodand, A., et al. 2017, ApJ, 847, 85
Zhang, B. 2020, ApJL, 890, L24
Zhang, B. 2023, RvMP, 95, 035005
Zhang, C. F., Jiang, J. C., Men, Y. P., et al. 2020, ATel, 13699, 1
Zhong, S.-Q., Dai, Z.-G., Zhang, H.-M., & Deng, C.-M. 2020, ApJL, 898,

L5
Zhou, P., Zhou, X., Chen, Y., et al. 2020, ApJ, 905, 99
Zhu, W., Xu, H., Zhou, D., et al. 2023, SciA, 9, eadf6198

27

The Astrophysical Journal, 977:255 (27pp), 2024 December 20 Abac et al.

https://doi.org/10.1038/s41586-020-2872-x
https://ui.adsabs.harvard.edu/abs/2020Natur.587...59B/abstract
https://doi.org/10.1088/1361-6382/ac8862
https://ui.adsabs.harvard.edu/abs/2022CQGra..39u5012C/abstract
https://doi.org/10.1093/mnras/stae358
https://ui.adsabs.harvard.edu/abs/2024MNRAS.528.5323C/abstract
https://doi.org/10.1038/nature20797
https://ui.adsabs.harvard.edu/abs/2017Natur.541...58C/abstract
https://doi.org/10.3847/1538-4365/ac33ab
https://ui.adsabs.harvard.edu/abs/2021ApJS..257...59C/abstract
https://ui.adsabs.harvard.edu/abs/2021ApJS..257...59C/abstract
https://doi.org/10.3847/1538-4357/aad188
https://ui.adsabs.harvard.edu/abs/2018ApJ...863...48C/abstract
https://doi.org/10.1038/s41586-020-2863-y
https://ui.adsabs.harvard.edu/abs/2020Natur.587...54C/abstract
https://doi.org/10.1093/mnras/stac1090
https://ui.adsabs.harvard.edu/abs/2022MNRAS.513.3550C/abstract
https://doi.org/10.1146/annurev-astro-091918-104501
https://ui.adsabs.harvard.edu/abs/2019ARA&A..57..417C/abstract
https://doi.org/10.1103/PhysRevD.83.104014
https://ui.adsabs.harvard.edu/abs/2011PhRvD..83j4014C/abstract
https://doi.org/10.1086/378089
https://ui.adsabs.harvard.edu/abs/2003ApJ...596.1137D/abstract
https://ui.adsabs.harvard.edu/abs/2003ApJ...596.1137D/abstract
https://ui.adsabs.harvard.edu/abs/2022ATel15681....1D/abstract
https://doi.org/10.1088/0264-9381/33/7/075009
https://ui.adsabs.harvard.edu/abs/2016CQGra..33g5009D/abstract
https://ui.adsabs.harvard.edu/abs/2022ATel15690....1E/abstract
https://ui.adsabs.harvard.edu/abs/2022ATel15686....1F/abstract
https://doi.org/10.1038/nature03498
https://ui.adsabs.harvard.edu/abs/2005Natur.434.1104G/abstract
http://arxiv.org/abs/2310.16932
https://ui.adsabs.harvard.edu/abs/2018ASSL..457..673G/abstract
https://doi.org/10.1093/mnras/stu017
https://ui.adsabs.harvard.edu/abs/2014MNRAS.439.1522G/abstract
https://ui.adsabs.harvard.edu/abs/2020ATel14074....1G/abstract
https://doi.org/10.1088/0264-9381/27/8/084003
https://ui.adsabs.harvard.edu/abs/2010CQGra..27h4003G/abstract
https://doi.org/10.1088/0264-9381/21/5/013
https://ui.adsabs.harvard.edu/abs/2004CQGra..21S.473G/abstract
https://doi.org/10.1038/s41586-020-2649-2
https://ui.adsabs.harvard.edu/abs/2020Natur.585..357H/abstract
https://doi.org/10.1103/PhysRevD.101.103009
https://ui.adsabs.harvard.edu/abs/2020PhRvD.101j3009H/abstract
https://ui.adsabs.harvard.edu/abs/2020PhRvD.101j3009H/abstract
https://doi.org/10.1038/s41586-023-07012-5
https://ui.adsabs.harvard.edu/abs/2024Natur.626..500H/abstract
https://doi.org/doi:10.5281/zenodo.10916799
https://ui.adsabs.harvard.edu/abs/2007CSE.....9...90H/abstract
https://doi.org/10.3847/1538-4357/ad293b
https://ui.adsabs.harvard.edu/abs/2024ApJ...965...87I/abstract
https://doi.org/10.1046/j.1365-8711.2001.04756.x
https://ui.adsabs.harvard.edu/abs/2001MNRAS.327..639I/abstract
https://doi.org/10.1093/mnras/stw008
https://ui.adsabs.harvard.edu/abs/2016MNRAS.457.3448I/abstract
https://doi.org/10.1103/PhysRevD.100.064058
https://ui.adsabs.harvard.edu/abs/2019PhRvD.100f4058K/abstract
https://doi.org/10.1038/s41586-021-04354-w
https://ui.adsabs.harvard.edu/abs/2022Natur.602..585K/abstract
https://doi.org/10.1038/s41550-020-01246-3
https://ui.adsabs.harvard.edu/abs/2021NatAs...5..414K/abstract
https://doi.org/10.3847/1538-4357/aa9e89
https://ui.adsabs.harvard.edu/abs/2018ApJ...852...54K/abstract
https://doi.org/10.1111/j.1365-2966.2011.19515.x
https://ui.adsabs.harvard.edu/abs/2011MNRAS.418..659L/abstract
https://ui.adsabs.harvard.edu/abs/2022ATel15698....1L/abstract
http://arXiv.org/abs/10.7935/j4zw-0376
https://doi.org/10.5281/zenodo.13899738
https://doi.org/10.5281/zenodo.13899738
http://arXiv.org/abs/10.7935/GT1W-FZ16
https://doi.org/10.1126/science.1147532
https://ui.adsabs.harvard.edu/abs/2007Sci...318..777L/abstract
https://doi.org/10.1007/s10509-024-04322-6
https://ui.adsabs.harvard.edu/abs/2024Ap&SS.369...59L/abstract
https://doi.org/10.1103/PhysRevLett.126.041102
https://ui.adsabs.harvard.edu/abs/2021PhRvL.126d1102L/abstract
https://doi.org/10.1088/1742-6596/228/1/012012
https://ui.adsabs.harvard.edu/abs/2010JPhCS.228a2012L/abstract
https://doi.org/10.3390/universe7030056
https://ui.adsabs.harvard.edu/abs/2021Univ....7...56L/abstract
https://ui.adsabs.harvard.edu/abs/2022ATel15697....1M/abstract
https://ui.adsabs.harvard.edu/abs/2022ATel15697....1M/abstract
https://doi.org/10.5281/zenodo.597016
https://doi.org/10.3847/1538-4357/ac0efd
https://ui.adsabs.harvard.edu/abs/2021ApJ...918...80M/abstract
https://doi.org/10.1103/PhysRevD.104.102005
https://ui.adsabs.harvard.edu/abs/2021PhRvD.104j2005M/abstract
https://doi.org/10.3847/2041-8213/abac57
https://ui.adsabs.harvard.edu/abs/2020ApJ...899L..27M/abstract
https://ui.adsabs.harvard.edu/abs/2020ApJ...899L..27M/abstract
https://doi.org/10.1088/0004-637X/807/2/132
https://ui.adsabs.harvard.edu/abs/2015ApJ...807..132M/abstract
https://doi.org/10.3847/2041-8213/aba2cf
https://ui.adsabs.harvard.edu/abs/2020ApJ...898L..29M/abstract
https://doi.org/10.1038/s41550-021-01569-9
https://ui.adsabs.harvard.edu/abs/2022NatAs...6..393N/abstract
https://ui.adsabs.harvard.edu/abs/2022ATel15667....1P/abstract
https://gcn.gsfc.nasa.gov/gcn3/27665.gcn3
https://gcn.gsfc.nasa.gov/gcn3/27665.gcn3
https://doi.org/10.5281/zenodo.3509134
https://doi.org/10.1088/0004-637X/777/1/14
https://ui.adsabs.harvard.edu/abs/2013ApJ...777...14P/abstract
https://doi.org/10.2298/SAJ1489025P
https://ui.adsabs.harvard.edu/abs/2014SerAJ.189...25P/abstract
https://ui.adsabs.harvard.edu/abs/2014SerAJ.189...25P/abstract
https://ui.adsabs.harvard.edu/abs/2022ATel15792....1P/abstract
https://doi.org/10.1017/pasa.2016.35
https://ui.adsabs.harvard.edu/abs/2016PASA...33...45P/abstract
https://doi.org/10.1007/s00159-019-0116-6
https://ui.adsabs.harvard.edu/abs/2019A&ARv..27....4P/abstract
https://doi.org/10.1016/j.physrep.2019.06.003
https://ui.adsabs.harvard.edu/abs/2019PhR...821....1P/abstract
https://ui.adsabs.harvard.edu/abs/2020ATel14080....1P/abstract
https://doi.org/10.1051/0004-6361/202346492
https://ui.adsabs.harvard.edu/abs/2023A&A...675A..99P/abstract
https://doi.org/10.1103/PhysRevD.84.023007
https://ui.adsabs.harvard.edu/abs/2011PhRvD..84b3007P/abstract
https://doi.org/10.1088/1361-6382/aa7d5b
https://ui.adsabs.harvard.edu/abs/2017CQGra..34p4002Q/abstract
https://doi.org/10.1093/mnras/staa1237
https://ui.adsabs.harvard.edu/abs/2020MNRAS.495.3551R/abstract
https://ui.adsabs.harvard.edu/abs/2020MNRAS.495.3551R/abstract
https://doi.org/10.2174/1874843001804010001
https://ui.adsabs.harvard.edu/abs/2018OPhyJ...4....1R/abstract
https://doi.org/10.1051/0004-6361/201322068
https://ui.adsabs.harvard.edu/abs/2013A&A...558A..33A/abstract
https://ui.adsabs.harvard.edu/abs/2013A&A...558A..33A/abstract
http://arxiv.org/abs/1901.08580
https://doi.org/10.3847/0004-637X/826/2/184
https://ui.adsabs.harvard.edu/abs/2016ApJ...826..184S/abstract
http://arxiv.org/abs/1304.0210
https://doi.org/10.1088/1367-2630/12/5/053034
https://ui.adsabs.harvard.edu/abs/2010NJPh...12e3034S/abstract
https://ui.adsabs.harvard.edu/abs/2020ATel13686....1T/abstract
https://doi.org/10.3847/0004-637X/827/1/59
https://ui.adsabs.harvard.edu/abs/2016ApJ...827...59T/abstract
https://doi.org/10.1086/178147
https://ui.adsabs.harvard.edu/abs/1996ApJ...473..322T/abstract
https://doi.org/10.1126/science.1236789
https://ui.adsabs.harvard.edu/abs/2013Sci...341...53T/abstract
https://doi.org/10.1093/mnras/stae965
https://ui.adsabs.harvard.edu/abs/2024MNRAS.530.1885T/abstract
https://ui.adsabs.harvard.edu/abs/2022ATel15682....1W/abstract
https://doi.org/10.3847/2041-8205/822/1/L7
https://ui.adsabs.harvard.edu/abs/2016ApJ...822L...7W/abstract
https://ui.adsabs.harvard.edu/abs/2016ApJ...822L...7W/abstract
https://doi.org/10.1111/j.1365-2966.2012.20977.x
https://ui.adsabs.harvard.edu/abs/2012MNRAS.423.2058W/abstract
https://doi.org/10.1103/PhysRevD.86.022003
https://ui.adsabs.harvard.edu/abs/2012PhRvD..86b2003W/abstract
https://doi.org/10.1093/pasj/psy029
https://ui.adsabs.harvard.edu/abs/2018PASJ...70...39Y/abstract
https://ui.adsabs.harvard.edu/abs/2022ATel15794....1Y/abstract
https://doi.org/10.3847/1538-4357/aa899a
https://ui.adsabs.harvard.edu/abs/2017ApJ...847...85Y/abstract
https://doi.org/10.3847/2041-8213/ab7244
https://ui.adsabs.harvard.edu/abs/2020ApJ...890L..24Z/abstract
https://doi.org/10.1103/RevModPhys.95.035005
https://ui.adsabs.harvard.edu/abs/2023RvMP...95c5005Z/abstract
https://ui.adsabs.harvard.edu/abs/2020ATel13699....1Z/abstract
https://doi.org/10.3847/2041-8213/aba262
https://ui.adsabs.harvard.edu/abs/2020ApJ...898L...5Z/abstract
https://ui.adsabs.harvard.edu/abs/2020ApJ...898L...5Z/abstract
https://doi.org/10.3847/1538-4357/abc34a
https://ui.adsabs.harvard.edu/abs/2020ApJ...905...99Z/abstract
https://doi.org/10.1126/sciadv.adf6198
https://ui.adsabs.harvard.edu/abs/2023SciA....9F6198Z/abstract

	1. Introduction
	2. Fast Radio Bursts from SGR 1935+2154
	2.1. Models for Coincident GW-FRB Emission

	3. Search for Gravitational Waves
	3.1. Simulated Waveforms to Quantify Sensitivity
	3.2. Long-duration Search with PySTAMP
	3.3. Short-duration Search with X-Pipeline

	4. Search Results and Limits on Coincident Emission
	5. Discussion and Conclusion
	References

