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K. FEBIRE BN LR, XA AR AT DU 920 T e S b suE T
{E & 24 5% FB B (R e A 0 WIS, 51 RS A S 2. DB ATHE B R I SRR A 4
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Minke #EAT = A AL EHE B R a0 R

(1) fa e BEM IR B AW T AL RIS S, A& KRR A2,
R VARMEF R N1, 2, 4, 8, 16 TR, B4 10 A IE.

(2) BEEANSERI A, BFEEFEXER SRR, FCEES. RETMA. FHRHR
1A
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WME 5%, XEARMEH T LIGO, ZHEHHE T DECIGO.

(5) F&, NE—ABI RS SENEM B, SRR 4E.

BATEBFEANPIBE SR AR 50 D35 04, WHEA 5 Mg ~ 150 M. 2
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TEH 8N — AR #5355 BT 22 22 51 J 3 BRI B 7, FRATIAE FH 2% R B 4H B e 45
DECIGO #M AT T 5 %edk LIGO M FEHME SENSEMRIL 5. 4RKRH, T
RAAEER, ZRYHERGEANE R &N ¢ = 1 KO T 3RS RN B g, Wik 3|
5x10* Mpc; AT AEFFE R RIAAE 2, WA PALE Rz 2 500 Mpe FIFE B EREERINE], i
Mg =8 M. 5—JiH, DECIGO X BiFAF IR IR ACE — M, HAAIA 3000 Mpc,
IS T H AT IEAEB AT B 561 LIGO MIERMIGE 7 (H XS IR IG5 1 R IR 58 2 A d5e oK B4R Y
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=
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dynesty #l VItamin WEFISEREES 4 BIHEAT T 2801t dynesty SR T HERBEII 712,
i VItamin J T4 2 ST HOAR L B0 R 4 5 S Al

AR —FPFET IS BB WX A7, SAE S BRI e 3 A0 B3 2 435
FREREIMEIR. X7 R AR, — MU H AL SO B A S
HEFRZE R, FENUEIRMSHAT, 2RSS A S T LSRR R T, RS
NIAE3) T HA e WL HERT. 785 — 00 R, RIS AR B, SR EEA S
WA R IR Lo Bk, TRAT A W Fh R B3 ILHE TR, RN S50 5 50 2045 7T g
HRKWZESR, W TAEWENEIE S, AR RS T8, RA01H IS
MR R AL RN 5, R F— A B R UURBF & R W RS S, IS B iR/ ME
T DL W15 2 2 75 SRV T 0 (O B . SR it T — B4R, T DA NOOUE IR 3 4
A bR A SRR3R I R R R [ R IR A S S

JS B R EF A pla) 5 qla) ZINERERE, U8

Disp | a) = 5 [Delp ] 5) + Disla ] 5)] (7
= x)lo M x
Dxw(p | q) = /p( ) log, <q(x)> de (8)

Hr, s=1/2(p+q), Dkr 72 KL #.

JS HREEAE [0, 1] HUE, HARBR U6 I AN 20 A1 1) 22 koK. #2 Rk, FRATH X Fh 4y
M7 iR B 240, T B e B EUE SRR FE BB A 9 N8, 4 il SRR 5 &
(my, ma)s JEEIEE (dy) RZEFTHA (o, §) SERIPOEGH (0;,) 51 TR ()
FEEWE (tn)s FFAAGL (o)s EHSHRIIA] £ = 1126259642.5 s, TN IHA B 1A] A
to = tm — trets AL my, mo, dy, Aty 73 MFATEEE 4T KT dynesty F1 VItamin R
FEZ H 50 A1, FRATSER P Fh 5 56 R AR BB 0 — N BEATBEALAEE, SR1FB0HTRE
AFREARBEN G —3, RIERE my, mo, di, M to 4 DNSEI 73 A0 53 BT IS B
THEFLEL FRATIEEL T 4 Fhst & L A 28 BIRIESRIETE (¢ = 1, 4, 8, 16) F1—HIF B jiE
FIRRE I EAE T HAT X P #r. R iE AR, X BRI SRR R Tl E N 1 B3EE
%A, WE B Frs; FBERER T XCRIRIFEBIUAE X tebsiE, i @ fros.
A IS BUEEILRAAER D P,

ME B fIE @ v LLUE Y, 5 dynesty #HEL, VItamin XA B my Al mo BIRFEER
HAEFERBAIE, A, dynesty Fl VItamin XX A &I TE to BAIEH AT
flit, X BRSO B X R A, VItamin 1 to o 3806 AE b EAE M dynesty )5 3604
fEME 729 0.03 so XRME D REAFHENFERE, WEK IS B8 0.05 F10.22. Br TR
HEHN 16 e, HAth RIFEIESR IR 7L R, Vibamin KAE 85 S i Tt flith
NEAXE, HFEDEEERER M, XS, BAMRGMN IS B, mElN 16 1
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B 6 IMMELBERFZFHENERSELE, £ dynesty # Vitamin FEMHRAESE

% 1 dynesty # VItamin KA£EE3/F1HY IS BLE
my ma dr, to
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TR TS B AT B S5 1 5 SRR - X 40 T2k

BURE A BT N X o AR A 5 IR SRSt 7 —Fp e 24— D RRIXCRIR I & IR
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(2) $EH — A0 X 437 ik, I P AT 5 Rl S 08 43 A R A v TR SRR 1 o R XS
A TE S BR TAE Hh 1 s B0 5 51 1 5 il A

BT AE R, EXUR KB FUR N 150 My IRTHE T, HATRZ%es LIGO /]
DA zE 6 500 Mpe [ B3I 22 2 7= A= nl 4R A5 e L. (B RS, B A R e+
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PEASTR, SRR AR A B, JLRRIIEE B s M A B S MRS BN (20
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T AR AR B 1% R AR S 3R T 92 R 30 2E B e K K K R SR VAR R 1 e
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The Detection of Gravitational Waves from Black Hole

Encounter

GUO Wei-chang-feng

(Department of Astronomy, Beijing Normal University, Beijing 100875, China)

Abstract: Globular clusters and galactic nuclei contain very dense stellar-mass black holes
(BHs), and when two BHs approach each other, they could form highly eccentric orbits and
emit gravitational waves (GWs). The detection of such signals will contribute to further
research on BH physics and enhance our understanding of BH populations. However, such
a GW source has not yet been detected and has not been widely considered in the curren-
t study. Therefore, it is important to research its detectability. Based on the numerical
relativistic simulation, a recent study has given accurate waveforms for parabolic BH en-
counters. Using the GW burst search tool Minke, a large-scale data set is produced in the
two-parameter spaces of total mass and distance, and the detection range was quantitatively
calculated. The result shows that BH encounter is a potential candidate for current ground-
based detectors. Finally, a focus question that how to distinguish the BH capture from a
binary BH merger is discussed. Using the posterior distributions of the signal under the two
samplers, a distinguishing method is proposed. By comparing different posteriors, it is found
that there is a significant difference in the merger time t; of the BH capture and binary BH

merger signal, which contributes to distinguishing the two GW sources.

Key words: gravitational wave; stellar-mass black hole; binary black hole
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