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TR R AR, M KRS, HENER R GIR. B 5 R RES
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HaArNE, 3 HAEW 1SR B L B8 150 2, 35234, B AT dn =k 1 pros 20,
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Fig.2 The distribution of the Lorentz factor I'" for

Fig.1 The scatter plot for 1g E, ; and lg Lig,, the GRB 170817A

solid line is linear fit with the central values
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®1 BRIMERDRROIN LKL
Table 1 The observational data of the short GRBs in our sample

GRB Too/s 2z Liso/(10°%erg-s7!) E,/keV

170428A 0.2 0.454 0.9340.16 982+2%8
160821B 0.48 0.16 0.03 £ 0.004 84+19
160624A 0.2 0.483 0.20 4 0.08 841 + 358
130603B 0.18 0.356 0.96 4 0.10 660 + 60
111117A 0.576 1.31 0.59 4+ 0.23 420 =+ 140
101219A 0.86 0.718 0.57 +0.08 4901193
100625A 0.192 0.452 0.39 4+ 0.02 486 + 80

100206A 0.128 0.408 0.36 £0.05 502.8 £48.9
100117A 0.51 0.915 1.53 +£0.20 285.5 £ 43.6
090927 0.512 1.37 0.54 £0.07 59.67 £1.81

090510A 0.96 0.903 4.1140.22 35831153
090227B 1.28 1.61 22.11 4+ 1.17 19607150
081024B 0.64 3.05 3.81 4+ 0.34 140513237
080905A 0.96 0.122 0.07 +0.01 5861261
070729 1 0.8 0.11 4+ 0.04 3701375
070429B 0.32 0.904 0.15 £ 0.02 1207531
061217 0.35 0.827 1.21+0.21 4001129
061210A 0.1 0.409 0.02 & 0.006 5407159
061201 0.86 0.111  0.02 +0.009 8737554
060801A 0.7 1.13 4.67 £0.70 6207557
060502B 0.16 0.287 0.27 +0.03 340136
051221A 1.24 0.547 0.21+0.03 2387 0°
000926 1.3 2.07 224 4.77 101+ 6

F B — A5 BAT BEAR A GG AL B Dm e, TR s il s B 2 T ) 5K 3R DA R TR il
It B Lo 2 18] 1) 9% 22 43 79) 19 280
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Liso,of‘f =a Liso,on
HorP Ligo o 2275 M il B0 & 10) R VE DG E, B o 370 Dl OV ABL BE 2, Ligo,on 5705 IE ) 2
[ [F PG RE, By on e/ IERIIEAE RE . BP0 51 B SR WAL IR 5K A1 96,1, Oons FL
LRG]S AT, O = Oobs — 0. WK ZEH 7T > 1, Ho < 1°0F,

1 — Bcost,

1— 6 ~1 + (Feobs) ) (4>
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s ARAE(5):NR(6) R, X REC, Co, Cs, Cy, R EATHI OB MR ZE, %R
W AR H — RAVEUE, 15 2] — R VI8 A8 22 R 7 RO I A 5 w1k & 1 IS A,
i H B AT o A B o 23R . 73 BIGRB 170817ARI M AE 22 N FT' = 45 + 27,
a=34403, RN+ E0,, =2.2+0.5° HafIHMELLE KR 3)R, 133 1E 4
MBS, GRB 170817TAMIE, on K21 H(706 + 183) keV, 5E 1T R E, T34 H B,
Liso.on = (2.1 £0.7) x 10% erg - s7, HLH G TR Lico on BAK2-3 MR

FERIET R B IE AU R EAEYE, BEMEE R P ERNMVE,. 285
TR R KR R 5025 {2 R I E R T X 382G 5525 M AH S PR AE.
¥ GRB 0606141 WM £ 4 5 Li-Paczynski B 2 HUS BT X E, KILGRB 0606144 A
TR FF S 8] Too R X 0 K 2. R ERATTEIX BLUTF B GRB 06061417346 2% K7 A
5 GRB 170817A RIS R AT H L. GRB 06061411 E, obs il Lio obs 73 A 28072557 ke VA
(1.99+0.7) x 10*° erg - s~ 261 ATFEFEFH Liso obs B Ep obs BN Liso ot T Eyy off, SRR (5) 20
FI(6), FHRNVEAC 2L FT = 214 + 93, FRARE (4) 2 TH & HOBL F AT A 2 1 2 (A1
A6, = 0.5 +0.1°, WATER2H | H FEZEGRB 170817AFIK i ZGRB 06061411t

obs

BER

% 2 GRB 060614F1GRB 170817TARIHE &R
Table 2 The results of GRB 060614 and GRB 170817A

GRB  Lisw/(10® erg-s7™!)  E,/keV r 0)1s/°
060614 1.99 £0.7 280719%7 214493 0.54+0.1
170817A 0.016 + 0.001 215454  454+27 22405

BATH T LI FIGRB 0606141 a = 4.1 £ 0.01, M IEaff) B LA K A Fl A1 1E 6 0
&% R (3):, TAS B RN ES, GRB 0606141 E, on K 21°8(913 + 341) keV,
Lisoon = (5.12 £ 1.91) x 10° erg-s~!, 5GRB 170817AM 22440 & 4, &K1 E
% Liso FIIMERIL /4.
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Fig.3 The distribution of the angle 0., between off-viewing angle to the edge of the jet for
GRB 170817A
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R 6 AR, BN T 51 - RE R B A R SC S AR B SRY R R A 3 A 5
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B AR /N, HIE R B S R K23 M E K, X2 ERAEGRB 170817A% —
ANRRBR LA D &7 b T SAS B E AW I, 0 5 RGRB 170817AK Liso,on =
(2.1£0.7) x 10 erg - s71, HERLRRH Ligo ZAR2-3 MR, 1019 BA T80 A0 # i
LRGRB 060614 Lison = (5.12 4 1.91) x 10°! erg-s~!, LLGRB 170817A ] Lizo K24
B, AR R L 20, X EREHGRB 170817A W REA R & — A 5595,

PUTE Ay, R 2 oRIE T 0 BN E& Tt FE SR, hrEmdhraE).
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The Lorentz Factor and Viewing Angle of
GRB 170817A

LIN Yi-qing!:?
(1 School of Opto-electronic and Communication Engineering, Xiamen University of Technology,

Xiamen 361024)
(2 Fujian Provincial Key Laboratory of Optoelectronic Technology, Xiamen 361024)

Asstract Gamma-ray burst (GRB) 170817A, accompanied by the gravitational wave
event GW170817, provides the first direct evidence for a link between a neutron star
binary merger and a short duration GRB. GRB 170817A has an extremely weak lumi-
nosity, suggesting the jet may be off-axis to the line of sight. The relations between
the peak energy E,; and isotropic luminosity Lis,, and between the Lorentz factor
I' and Lis, are used to determine the viewing angle ¢/, . and the Lorentz factor I' of
short GRB 170817A and long short GRB 060614. The results show that, for GR-
B 170817TA I' = 45 £ 27, and ¢/, = 2.2 + 0.5°, for GRB 060614 I' = 214 + 93,
and 0/, = 0.5 £0.1°. This corresponds to the on-axis isotropic luminosity of GRB
170817A Lisoon = (2.1 £0.7) x 10* erg-s~!, two or three orders of magnitude less
than the typical short GRBs. And the on-axis isotropic luminosity of GRB 060614 is
Lisoon = (5.12 +1.91) x 10°! erg-s™!, comparable to the isotropic luminosity of the
typical short GRBs. It suggests that GRB 060614 may belong to the type of short

GRBs, and GRB 170817A may be an intrinsically weak short GRBs.

Key words Gamma-Ray Burst (GRB), black holes, neutron star, gravitational wave



