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The Gravitational Monster: Black Hole
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Black Hole Impacts on DM
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Binary Companion as a DM Probe
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Feasibility of DM Detection
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Dark Matter Constraint
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Optical Channel

2505.09696, QD, Minxi He, Volodymyr Takhistov, Hui-Yu Zhu



MBH 1. 8><101°M T Bt 12 067 yr

@
ke
=)
=
c
o
@
£
>

| mBH 1 5X108M® T —A; _'0 00099

1982 1983 1984 1985 1986

1880 1900 1920 1940 1960 1980 2000 2020
Julian Year (J2000.0)

Julian Year (J2000.0)

OJ 2 8 7 Image Credit: NASA



'--~._.p0~rb',_ 3a..?_(366+024)><1041w

;- ,"32G4M2 2(M+m)
| PGW= BV

f(e) = (2 62 + o 02)><1041 W

TE TR

O

[Chan&Lee, 2024] Image Credit: NASA



' pt (3 66+024)x104lw 7

”fpéﬂff;_- 3a 7’
O l!!iil

f(e) = (2 62 + 0. 02)><1041 W

o 32 G4M2 2(M +m)
Pow =577

i

[Chan&Lee, 2024] Image Credit: NASA



4 v o o ahele J= : - ol g 2 ; Ry
‘e L oh ; e . i T ’ g : :
A » ; AN : e BT : o b : g 8
A ! KAy, .'.....- . . » :. b . o R " - g oy .‘. g B . " .
. - e S 0 ‘ 2 e R B . s Xi%s 072 . s
“ g . .. ; - . ra o . . . P ey TURES 3 - = s WS 2
T e i R . A R L R B 2 : i Ve B i Y g i S
B - 4 Juses e A SR AR R, - & R ¢ e
, e s S '.f \: P g} i .. : % g, 3 k .o ; ' . Xl e .
bt : e g 8 : A N o < . . o 0 W
— g .. . ne SA R ! S X s 3 . . 8 - 7
3 & LS8 . S oo * R Y g y 7 2 o iy
Pl R e S R
& ks ‘. - R . . 1 e = . o R . A ATeria .
Rl = ; 7 i ] ; . : 5 = 2 . e N -
: . . 3 i < Y i) .

Image Credit: NASA



Superradiant Instability
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Dynamical Friction Power
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OJ 287 Constraint on Ultralight Boson

Dissipative Energy from Boson Cloud
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Gravitational Wave Channel
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Dark Dense Environment Impacts on GWs
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A Novel DM Probe in GWs
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Superradiant Boson Cloud
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Detectability of Dark Dense Environments
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