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4. ZEE (THEHKRE)

& H : Ultralight scalar field dark matter and its cosmological probes

$Z.: Standard cold dark matter model is known to have difficulties in matching
observations on small scales. As one of the most popular alternative dark matter
candidates, ultralight scalar field dark matter (SFDM), also known as fuzzy/wave
dark matter, has been intensively studied in recent years. It assumes that dark
matter is composed of new fundamental spin-O bosons with tiny mass,
presumably ultralight axions from string compactification. In this talk, I will
describe several promising cosmological probes for SFDM, including Big Bang
nucleosynthesis, cosmic microwave background, stochastic gravitational-wave
background and 21 cm line from the Epoch of Reionization. These probes are
based on three distinctive physical effects of SFDM: (i) early stiff phase, (ii)

small-scale clustering, (iii) gravitational waves from superradiant boson cloud.
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& H : Atale of two black hole images
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% B : Polarized image of a rotating black hole surrounded by a cold dark matter
halo
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& H : Observational Signatures of Schwarzschild-MOG Black Holes in Scalar-
Tensor-Vector Gravity

FEE: Arotational effect of polarisation of light, which is similar to the Faraday
rotation of light in the presence of a magnetic field, has been discovered in the
gravitational field of a rotating black hole. This effect has broadened the scope
of previous discussions about light propagation in curved space-time which were
mainly concerned with the trajectory and the intensity of light, and will probably
lead to more insights on the interactions of gravitational field and
electromagnetic waves. In this talk, | will investigate the gravitational Faraday
rotation in the Kerr-Newman-NUT space-time, and discuss the influence of black

hole parameters on the polarisation of light. This is a joint work with Naging Xie.

10. R (AERKEF)

15 H : Bumblebee black holes

FEL: 1 will talk about new black hole solutions that we found in the bumblebee
gravity, and the constraints from the Event Horizon Telescope images and
extreme mass ratio inspirals. If time permits, | will discuss bumblebee

gravitational waves as well.
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& H : Superradiance Instabilities of Charged Black Holes

# E . We study time evolutions of charged scalar perturbations on the
background of a charged hairy black hole, in which the perturbations can be
governed by a double-peak effective potential. By extracting quasinormal modes
from the waveform of scalar perturbations, we discover that some quasinormal
modes, which are trapped in a potential well between two potential peaks, can be
superradiantly amplified. These superradiant modes make the hairy black hole

unstable against charged scalar perturbations.
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& H : Hierarchical black hole mergers in star clusters and active galactic nuclei

G E: Star clusters (SCs) and active galactic nuclei (AGNSs) are promising sites
for the occurrence of hierarchical black hole mergers. We use simple models to
compare hierarchical BH mergers in two of the dynamical formation channels.
We show that there are obvious differences in the masses and spins of
hierarchical mergers in SCs and AGNs. We argue that the majority of the
hierarchical merger candidates detected by LIGO-Virgo may originate from the

AGN channel.
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& H : Probing Supermassive Black Hole Binaries with Orbital Resonances of
Laser-Ranged Satellites

$E.: Coalescing supermassive black hole binaries (SMBHBs) are the primary
source candidates for low frequency gravitational wave (GW) detections, which
could bring us deep insights into galaxy evolutions over cosmic time and violent
processes of spacetime dynamics. Promising candidates had been found based
on optical and X-ray observations, which claims for new and ready-to-use GW
detection approaches before the operations of space-borne antennas. We show
that, satellite laser ranging (SLR) missions could serve as probes of coalescing
SMBHBs through the GW-induced resonant effects. Lasting and characteristic
imprints caused by such resonances in the residual distances or accelerations
from SLR measurements are studied, and the detection SNR is analyzed with
both the current and future improved ranging precisions. Within red-shift z ~ 1,
the threshold SNR=5 requires 1-2 years of accumulated data for the current
precision and months of data for improved precision, which are workable for the
data processing of SLR missions. Meanwhile, joint detections with multiple SLR
missions could further improve the total SNR and the confidence level. Such a
detection scheme could fulfill the requirement of a tentative SMBHB probe

during the preparing stage of LISA and Taiji, and it requires no further investment



to any new and advanced facilities. It is also worthwhile to look back and re-
process the archived data from the past decades, in where resonant signals from

SMBHBs might be hidden.
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& H : Weak solutions of the vacuum Einstein constraint equations with apparent

horizon boundary conditions on manifolds with Lipschitz boundaries

FEE: In this talk, we show the existence of asymptotically flat weak solutions of
the vacuum Einstein constraint equations with apparent horizon boundary
conditions on a class of noncompact manifolds with Lipschitz boundaries. To this
end, we construct suitable weighted Sobolev spaces with desired properties.
Moreover, we analyze the asymptotic behaviors of the solutions when

approaching the interior boundaries or infinity.
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& H : Gravitational Faraday Rotation in Kerr-Newman-NUT Space-time

FE: Arotational effect of polarisation of light, which is similar to the Faraday
rotation of light in the presence of a magnetic field, has been discovered in the
gravitational field of a rotating black hole. This effect has broadened the scope
of previous discussions about light propagation in curved space-time which were
mainly concerned with the trajectory and the intensity of light, and will probably
lead to more insights on the interactions of gravitational field and
electromagnetic waves. In this talk, I will investigate the gravitational Faraday
rotation in the Kerr-Newman-NUT space-time, and discuss the influence of black
hole parameters on the polarisation of light. This is a joint work with Naging Xie.

22. bk (JTHKE)
& H : Geodesics for Eguchi-Hanson metric

$E.: The paper mainly studies the godesics for Eguchi-Hanson metrics, which
can be represented by the elliptic integrals.
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& H : Photon Surface of FINWBW Geometry
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