% DRI R AOXET A TS B s

D RS IR
= HlE
FRERIFREELIRXS
2025688208




B)SFEEN

XX Z55 CMZYEFAEFERIBRENA RIS FHHIFER, A FEEIHF HRE XKL
TR EHE, HEHIRES XM, TR IFHIE!
FHRI10-205F, R ZIHFEEE [REIFAXFE. 2N ERIEXEA7F 0!

I3RS

hFERERHE

BEXBIEK BEm

HoFE#

EREE e ER
BR T h0iE

BIFEH1: [EEMHRAERER
KErFR: FRERFRIMTE

BlFEERE2: S(EEMHE
SRR NSFHFED

RSSER3. SmsaA= Astro2020ZE IR KSR ER
ﬂt;ﬁ'%z ?%T%m E=3{ 145l eipa EfZENR, SiEdFizOfiE




i HE & BRI IR I

L

Dark Energy

o

Reionization Cosmic Rays Planetary Diversity Hot Solar Corona

> IS8%R: MR ScienceXHK1F A HEE R+ KFEL

RFRZ—, 20115

» 5| 7DiEEM: 2017TFEEN/RIEFIE, 2016, 20175
> AIMRIEXGIZE IR :  FAOHIE

RIEIBE:
20128
{Science)

SAKRNFEZiEZz—

EAlERRANFR

EScienceXE R+ AR 2H



L
. IARB=8

> INS5dces
> RiE I XS E IR

. EPEMCAIYRN SIE183H E
> EPJEWLITERS
> EPJRIBiCIREY

. EPRIMCASIERREE

Rt

o 1L=H]




»
0
0
N
()
N
)
-
c
3
0
v

Counts/s/det

MeV")

e |
s

Flux (photons - cm

=2 )
-s)

E° Ny (erg - cm
8\1

(o]

GRB 050724

GRB 050328

10 20

Time Since Triger [s]

GRB 990123

"‘». vFy Peak Energy

Low-Energy Index
a=-06+007

o, o E=720:10keV
*i&
*"%

=ik High-Eneray Index

N BATSE SD0

® BATSE SD1

BATSE LADO

BATSE 8D4

0SSE

COMPTEL Telescope

e O %0

= EGRET TASC

COMPTEL Burst Mode

’% $=-311£007

Band function

0. 0.1
Briggs et al. (1999)

1 10 100
Photon Energy (MeV)

Number of bursts

vF [keV cm? 5]

5595

a(;ﬁ. XXJH.I T I!‘HI] rFTrTrrmm Ié XI-;H-I iy nH] T TIT i
L 5
! o
r N
60— o " —_
|
L : ,
| Short-duration bursts | Long-dyration tursts
= - |
40— o
I .
i
I ! ‘ ]
20— | | -
I -
!

CL- Ll m'l—o—fﬂiu al 3 3l PRI SRR NTTIT B 1;:-‘ !
0.001 0.01 0.1__ : 10. 100. 1000.
Time (seconds)

Times: 11.008 - 11.392 s

T T T

10000 = &G o |
L al- -
r Nal-1C 1
E BGO-0 A
L BGO-1 ¢ J
L LAT Back |

LAT Front X
1000 =
E | 1
: | I TN
[ | ]
[ —em T ]

; |
. 1 k "
z |
L 1 1 1 1 1

B T T T T4
4 + 3
o 2B + 'H' —
£ <F 1711 e B
5 _opTH Lhay g =
_47 1 1 | 1 1

10? 10* 108 10

Ryde et al. (2010)

Energy [keV]

R E X

FHPMDHNEHEXHERELIAR

Ao IR 4FAE -
- M

— NEFRIE/EF%E
- MEZROHE

— /%5 (BHR) 1B %

i

RETRYFE -

o KER ZIMIEFAE
o D EIPIRGE
- LHBSEESRS



SFEFVIEEIR

IS LE |AFEALATRESE T ABIh F 2
MEFR—BXEREEMNALG. XMHAEE

' glt;§$1¢ HHERBEFE—TTHEAEEYRERA6%5% g """
: YOS ¥ BRI . R A AR RE & i Gg A E_ 20000
H-. Gt Bk S AR RIS SR £
[ShaEpiRiRE ] ‘l 8 10000
W e AE . e T T
BSAY R [ A &R —l SW|ft/Ferm|Hj1'% Time in Seconds
=R e RAG A =
- 3
|
miﬁ‘l\} L “ aaaaaa
* ¥ -
I —
A w
.
! —— | S
IS g £R4R & = gy
XKEREER Nz g
= -l ’
WL s
BEMERIR




> KRUISIE: 1997FBeppoSAXEEE KIMIKITAN S RERSIZ,
HNELTR, IEEERREIZIEEERIS,;

> KZiCiR: GRB030329/SN2003dhRIBIMILNIZRER<E (>27))
BRI KREEEHTE,

> BHASE: 2005FSwift P2 RN BEIREE ST ;

> REERER: GW170817REBHINMIAMERERERT NP FE
HE, INSSEERZFAIFHIMN.

fAXEXFIFE#E: - BEWeRANENERSTNFE (FE. &%)
- BHIFHREEXKHE. FHBESHE
- ENYE—E75|NEeit
- ERIRHGT
- IREIEHIEL
- FFEYS
- FHIBIAITRILIR

S57%RAIBIEF IR

=S a | FHER
4H z=0 | 137128
050904 z=06.3 9 {75
080913 z2=06.7 8 ¢4
090423 z=8.2 6 {25
090429B |z=9.4 5 {25




SR AREFER—: SliFF?E#é

FE3 LIGO - Virgo —

300

normalized F,

o

|

|

g

P L1 52
¥ s
acelw

sl

Z

c

N 1B

=)

A=)

400 600 1000 2000
wavelength (nm)

GW—

LIGD, Wirgo

y-ray

Freemi, INTEGRAL, Astrosal. IPN, Inaight-HXMT, Swill, AGLE, CALET, HES S HAWC, Korus-Wind

X-ra
Swift, MAXMGSC, NuSTAR, Chandra, INTEGRAL
Swift, ST
Reuzie Optical P~ s '
Ll Ll X EEE 9\92 uELaam DLT40, REM- HST, Las Cumbens, Siytaampor ViSTA MASTER Magalan, Subaru, P ARST |
FHEHS SEEEGW1708178530) HEL 2R LSGT TIT Ommr el NTT, prOND, Sl FSCALT, KT, o Tt T S 8 g Tonos BIImIEm nr v 1 |
—— IR T | o
] REM-ROSE VISTA, Gemini-South, 2MASS, Spitzer, NTT, GROND, S0AR, NOT, Esnin_r-t(anms Tolescops, HST |
R Rt m mwii
Radio o =
ATCA, VLA ASKAP, VLBA, GMAT, MWA, LOFAR, L\N}ALP—’A CVRO, EVM, e-MERLIN, MeerKAT, Parkes, SAT, Effelsberg
] B! W
-100 50 650 102 107 . 1o
_tt(s) t-t; (days) |
1M2H Swope VISTA | Chandra
THE ASTROPHYSICAL JOURNAL LETTERS, 848:L12 (59pp), 2017 October 20 hitps:/ /doi.org/10.3847 /2041-8213 /aa91c9
© 2017. The American Astronomical Socicty. All rights reserved. I
—_ —n
CrossMark v . i & .
Multi-messenger Observations of a Binary Neutron Star Merger e
LIGO Scientific Collaboration and Virgo Collaboration, Fermi GBM, INTEGRAL, IceCube Collaboration, AstroSat Cadmium Zinc s *
Telluride Tmager Team, TPN Collaboration, The Insight-Hxmt Collaboration, ANTARES Collaboration, The Swift Collaboration, AGILE j] E 'HE E’\J il'L d- ) " ’
Team, The 1M2H Team, The Dark Energy Camera GW-EM Collaboration and the DES Collaboration, The DLT40 Collaboration, J =pW] 10.86h ij11.08h hj[11.24h YJK| 9d X-ray
GRAWITA: GRAvitational Wave Inaf TeAm, The Fermi Large Area Telescope Collaboration, ATCA: Australia Telescope Compact MASTER DECam Las Cumbres 'J VLA
Array, ASKAP: Australian SKA Pathfinder, Las Cumbres Observatory Group, OzGrav, DWF (Deeper, Wider, Faster Program), RS, 3 O O PaNg==>] 1"5 % % :
and CAASTRO Collaborations, The VINROUGE Collaboration, MASTER Collaboration, J-GEM, GROWTH, JAGWAR, Caltech- % 2 |
NRAOQO, TTU-NRAQ, and NuSTAR Collaborations, Pan-STARRS, The MAXI Team, TZAC Consortium, KU Collaboration, Nordic ; ’ 1Al
Optical Telescope, ePESSTO, GROND, Texas Tech University, SALT Group, TOROS: Transient Robotic Observatory of the South = b . b ° .
Collzboration, The BOOTES Collaboration, MWA: Murchison Widefield Array, The CALET Collaboration, IKI-GW Follow-up i==1 y . .
Collaboration, H.E.S.S. Collaboration, LOFAR Collaboration, LWA: Long Wavelength Array, HAWC Collaboration, The Pierre Auger ' . \
Collaboration, ALMA Collaboration, Euro VLBI Team, Pi of the Sky Collaboration, The Chandra Team at McGill University, DFN:

Desert Fireball Network, ATLAS, High Time Resolution Universe Survey, RIMAS and RATIR, and SKA South Africa/MeerKAT
(See the end matter for the full list of authors.)

20175 # (Bl=F) RETFAFEHR+ARFRFECE

Received 2017 October 3; revised 2017 October 6; accepted 2017 October 6; published 2017 October 16




REHPNHSIEMDSEGRB 170817AB% :

NS FA=EIEE—:

WRFE

(1) ASHEF~EEIRTTE

15

o
3 o8° g
= Se <
o I’:mc) @ v H-3.0 1—15 "‘5
2p h OO OO 7 J=2.0 +
= 20 ‘i o v y—1.0 a-:-.
= ! (S ® 8 z—0.8 =
- ‘@ 0 b4 i+0.0 o
< X ] ©
= Co r+0.7 =10 £
G i 0 g V+1.3 o
5 25 A4 g+2.2 1 =
g e B+3.0 E
o :.wv Uu+4.5 a
=T IS -

a wl+5.5671—5

ly v m2+6.0

; Y w2+7.5 ] SWOpe+

0 5 10 15 20 Magellan

Rest frame time from merger (days)

30

The Origin of the Solar System Elements

HE
v
. : .
(O]
A AAdﬂﬂAAdAA

ﬂdd
SELT L

Aaa8HAEEEEEEA AA
4 AAAREAEE A48

Astronomical Image Credits:

Graphic created by Jennifer Johnson ESA/NASA/AASNova

ltymns+tpo+t,)

f
source

o H observer

,i
2
)

E,, (erg)

1o
0 (deg)
GW fron
10

100
| m—Total
Logyofp') (g/em?) < = 6<5
07— s<e<10
| — 10<6<35

102 35<6<60 <
2 — 60<8<90  /
o /
n10-3 / /
; /
x P
3 7
504
o
-1 7
S /
o ¥ 4

10-5 £

.‘/
10" 107 10°
Time since GW detection (days)

5 ;
ng ; 5 i — e
Q gl —r
B 103 211 30
£ o1

+ 1050 Ol
g i 10
310% >
2 i
210% X
g i 3
O S | !
o ~J !
glo 0 N ) 2
5 —
8 H

1010 cm

10 20 30 40 50 60 70 80 901
Angle from the jet axis (degrees)

Lazzati et al. (2018)

Lorentz factor

T VBH
o /
&
MM, S
Ny
o/
‘ HMNS
MM ‘
®
N merger s
~__ b
N5 MroveM, <M,
S SMAS
M;: gravitational mass of the merger remnant ) —
Myq,: maximum mass for non-rotating NS I
M, ,,: maximum NS mass taking rotation into account Stable N-,s
— Sy = = SFHx — = ALF2 === | S220
== SFHo === Sly4 === BHBA®

R [km]

PREPRES ST

Coughlin et al. (2019)




NSFAREIEE—:

BFR=

I E=

FRIRHAXEIEe/ S FRa

BEHASFE ARG

Time post discovery (hours)

RelatweoRA (mas) - k;ﬁg ’

[]
Relative RA (mas)

-5

Giarratana et al. (202

107 {
104 s Ep|a—T0w E
== > ~ >
T 2 \ ~ 2 0 e
o 7 e N
T = 102 oran - 3 8w X
‘0 > t—0.88 X \ X papershrap
= - 3 ENN T
% = Fas po1s2 S el S L po \:
51 e SRR, Hz o G
> (e} \.\ o 2 1072{ # 19GHzVA K3
2 = 10 “ve
2 8 .\ Time (days)
= (D]
Z (=) -2 e <7 200 <
? x 10 _ 102 o n E}; N - 5.0 GHz vwxz
= > ® MAXI (x1073) = - = i
| o a XRT (x10-3) E o s £
5 —03-5 TeV(x10) 10 ® XMM-Newton (x10-3) @ > m > m
107k ——0.3-10keV =2 E ® NUSTAR (x10-3) . £ 2
= © Py e g ® 5.5 GHz (x10) s S, S
——0.1-10 GeV(x0.1) 1 o r ° 167GH:z M g
010 . . . . 10~ ; 21.2 GHz (x0.3) X X
10° 10’ 102 108 104 z Yo \\ Rt
Time since T~ [s] 1072 10°1 10° 10t 102
- 10° 10t 102 0% 10t 107
Connor et al. (2023) Time (d) Time @ays) Laskar et al. (2028)exs
= = £33
R HAGIFE fE ST FhERSTER El (S B HASTFR E]
Time post discovery (days) 3.0
101 10°
0 0 as k =2, 15 GHz: FS; 4.9-8.3 GHz RS
102 -+ | L L il L L T 10l '
— E ¢ 13.3 GHz © 16.4 GHz 20 N—
= g 6 13.9 GHz ¢ 17.1 GHz aE E RS
£ ] © 146 GHz ¢ 17.7 GHz & =al e FS
B i 6 15.2GHz ¢ 5GHz = A ol 1 Nl
g ¢ 158CGHz ¢ 3GHz 2 E E = 100 N N E
g E 0o 0.5 g _________
o . ° 20212-1?»}'94 s AN
8 y/beam
—; 1} .. : .: 50 r:'!}{rﬁ)&éam ik =R e
B 100 * MK ; g 0 - ST 4
i ] ’ ’ ] Relative RA (mas) E
s R S || S e b e
5 % Bright et al. (2023) of 12 8 .
g g = A 10 10 F E
g 2 - 3 - &
= ¢ alll “ E 2 08 g
i : ° o E ©
§ 1— ¢ o} ®e a of 068
3 . [ : = -3 J
& 0_____________________________________’ ______ + z 28 04 E 10
- 5 1
7} 4 ;
* - 18, 0.2 101 102
T ™ T T T ™ qwjyf):e§!11 0.0 . .
2 4 6 8 20 40 60 80 1046 miy/beam Time after explosion [days]

GRB 221009AG &Y
NLEFBEGRB S
‘I:I'E UﬁEﬁg

Bt MeVARS14

Y- AT TeVEIgen
HTRH

38 VLBIRE(S:

Jet break?
e iR
(BEHZEEIGEMA?

10



(A ST R TR

mmaﬁmmmgm

1

LN

40 N0

/]

THE EXPERIMENT
. Q
Scientists measured how l ... 1o reach the Earth,

long it would take for photons
from a gamma-ray burst ... .
A Sprint
Across Bumpy
Space-Time

Quantum theory says that up very closa,

‘ space-time appears discontinuous and
o - ot

* chaotic, characteristics that would have

an effect on the propagation of light.

- ‘:.....

A NASA experiment found no

‘ evidence of such an effect.

with longer wavelengths.
However, the observations
found no significant difference
inspeead.

In this bumpy space-time,
high-energy photons,
with shorter wavelengths,
should be slower ...

Souvca: Nature THE NEW YORE TIMES

XJT76F, MRBEBAE
BRI, NILIRAAZE

Iy =+/Gh/c3 ~1.62x 103 m
ARTEEE . Ep = //4c’/G = 1.22 x 10" GeV

AR/ (RiRSI6F:
OB @M
OB RSN

11



IS5%RSRENILSCEAEE
RSB AR E RS R

iIZE GRB 221009A

Q@

£l

BTz

\\\\\ e Oy

| MDgIEE | iRiRIRISIE
| AR OFHEFIES
@ERIF

=834

~2MZ

[ BF100%

12



§58_EESRGRB 221009ARLHAASOT

RIS R BA T

~4I

Scaled counts rate

200

300 400 500
Time since Ty(s)
LHAASO-WCDA Light Curve

6 6
51 5 i
i |
1 I
’-.4“ : A4" :
< i < i m = sEp/E
= = ni p/ QG.1
= 3 =3
£ £
o~ o~ 1 _ 15 2
r 24 ' 124 ! = W= ¥ s*EF,l/J‘EQG2
i
1- i 1 i
.l
0

T T T 0 T T T T T
-0.2 -0.1 0.0 0.1 0.2 -04 -0.2 0.0 02 04
N1 n2
TABLEI. Values for the best fits (BF) and the 95% lower (LL) and upper (UL) limits, provided for the dimensionless LIV parameter
1, using both the CCF and ML methods. Additionally, the 95% confidence level (CL) lower limits on the quantum gravity (QG) energy
scale Eqg for the linear (n = 1) and quadratic (n = 2) cases are listed”.

Method CCF ML (MINOS) ML (Calibrated)
e nBF UL i nBF P i Ut
m -0.18 0.06 0.20 -0.11 0.003 0.12 -0.12 0.11
e -0.47 0.25 0.66 ~0.31 0.01 0.32 -0.30 0.29
Superluminal Subluminal ~ Superluminal Subluminal ~ Superluminal  Subluminal
EqG.1[10% GeV| 0.7 0.6 1.1 1.0 1.0 1.1
Eqgg2[10" GeV| 5.6 4.7 7.0 6.9 7.0 72

B TIES AL S 75| DEETRIGRFEPRE ,
1= Zﬁuﬂﬂnai&lﬁiﬁﬂéﬁii =S5 ME

LHAASO Collaboration (IR¥éi2. EEAR. WEE. ZHFIE HEHEIR) ot al. 2024, PRL, 133, 071501

HEEYIE S S Physics UGS RIIRIE

(£91-2%BYPRLIE S #I%E HFeatured in Physics, X—3RFNERTHIANESIEEGTEIMHERL
ST IZ AR FUSRIRSSEATIE )



IRERRNNNF SR

days since burst
100

GRB 221009ARY455% /TR e | 4

@ Our VLBA data (15 GHz) &L

Q I RIRIERFRIE LT

A 1R GRB 030329 (D, x 0.91)
M Taylor et al. (2004,2005)
3253 st 210738
0 B g oSz @ : b

Power-law

19
10%1 19

V L B |&1§Eﬁﬁqf§ﬂ$ : E 1o%r e e Top-hat jet V ’ Structured jet
E & (6,,>> 0.03)
Y NS | TAEDL 8 - > ‘ ‘
> BHIREIRIKHER 5 El 2
N ] T B = |
T > ij:%ﬁ%zﬁsﬂ jij% ﬂ:i%jg il}]gﬁ}ﬁ a E .b“"st medi:..,;4 ““\-st mediu,,-,4
c . & _.','-" i34
XIS BEREE Lk A -
1015 L1

I—ﬁJWSTEI\JX)Inij_éﬁ 1071}

> BRERRIERZ K T ER
- STBAT S FRS AR |
1)'1” rl:T.I H%Hﬁfmg 10° ‘\ 107 108

Observer Time (s)

o Spreading jet

l (8,9<<0.03)

BKEZFE+ skiR=. . KK, &F#. REEH. JokEH#. B F5# 2025, arxiv: 2503.17765 e -

® Two-component jet

{ .




RinAEI NF5ES

PR ARIIEIA R ECEIR ZiRERIRITERIR

1 035Tev + 10 kevx1E3 ©® 16.8GHzX3E4
a b -3 o] 0-1'1002 GeVx1E3 @ u-bandx05 @  16.4 GHzx1.5E4
10? 1 1.0 1 a » b 0.05-3 Gevx1E-4 © gbandxo.1 @ 158 GHzx6ES
- @ V-bandx3E-2 @ 15.5GHzx25E3
tos = 125 X 10° s | a 1 ® r—baa:d:SE{i 152 GH:XEEZ
9° —— tops =3.32%x 10°s I I : @ ibandX1E-3 14.6 GHzX4E2
: 0 __ 10" & zbandxiE-4 D 14.3 GHzx2E2
— = 6 o - H-bandx 1E-5 @ 13.9 GHzX7E1
0 fops = 342X 10° 5 | = 8 1 D) 2 o7 :G:z;lgs ) 13,33.-;:351
1540 o —— tops=9.65x 107 s £ =z Al B 89.7GHzx4E5 @ 10 GHzx1E1
1545 9 " | =2 g D | £ 107 @ 17.7GHzx1ES @ BGHzx3
1550 10 © : = S @ 17.1 GHzx5E4 5GHz
1.555 1 N g 1 o 3GHzZx03
by 2 @ 136Hzx01
) | S E | 5 10°
Y I 5 .
- [%3] o
= v
1 i [ - Iy
100 I ' I H
95 1 1
0° 1 4] 20 40 60 80 100 I
3.4 18 1048
35 g0 I X/10*° (cm) :
° I I b
; ‘ . . ‘ L PO ¢ visaasehy fos |
%00 0.05 0.10 015 020 0.25 ---- RS w
| |
6 (rad) = {o.12
T 100 6 = 10t
0.14 | £ i 0.10 ’{‘.?; 1 E
[ S 2 ..
0.12 I D 11| 1008 @ 5
: = =] 5
13 = Z1 z
- / g5 t e 0.06 < i
o~ | c 1
19
] -2 L
R/10'° (cm) 2 £ e |
< oo0sf " I o |
n
< | = {00z
0.06F I 107 . . . |
[ o —— | c 108 | c
0 25 50 75 100 F L ”* 1 4) 15.8 GHzx6E3 1 RS cross
Normalized Density 0.04 PN I f ¢ 155 GHzx2.5E3 |
— wee I R 106 15.2 GHzxB8E2 I
90 i T Ll e, 14.3 GHzx2E2 =
N " | = ¥ | E o
10° 10° 107 10% I > I >
Time (s) B 10° 3
| = I 5
(] =
© ¥ 107
1 ot I [
3 3k
I 2w I
I I 10°
| 108 |
I 103 1‘04 1(‘)5 165 167 I - 4’101 102 10° - 107 10° 108 107
I " . | Time since Tp + 226 (s)
. Time since Ty + 226 (s) I 15



RIEXFI L E IR

title:(fast x-ray transients)

Your search returned 164 results

)

10 2025ApJ...982L..47V 2025/04 cited: 18 ER=—

The Einstein Probe Transient EP240414a: Linking Fast X-Ray
Transients, Gamma-Ray Bursts, and Luminous Fast Blue Optical
Transients

van Dalen, Joyce N. D.; Levan, Andrew J.; Jonker, Peter G. and 30 more

2] 2025A&A...696A.167M 2025/04 B E=EE
4XMM J181330.1-175110: A new supergiant fast X-ray transient
Marelli, M.; Sidoli, L.; Polletta, M. and 3 more

0

3() 2025ApJ...981...48B 2025/03 cited: 12 ER=E=
The Radio Counterpart to the Fast X-Ray Transient EP240414a
Bright, Joe S.; Carotenuto, Francesco; Fender, Rob and 10 more

(J

4] 2025MNRAS.537..931D 2025/02 cited: 5 [ =

Representation learning for time-domain high-energy astrophysics:
Discovery of extragalactic fast X-ray transient XRT 200515

Dillmann, Steven; Martinez-Galarza, Juan Rafael; Soria, Roberto
and 2 more

15 Date ~

O Show highlights ][ Show abstracts ][ Hide Sidebars ] Go To Bottom

#l

EX : FhEIIISRAVERIREX ST IIEI R
RIE AR RERIFRAG!

BEMTSEERE

M refereed M non refereed

16



BIEPEIY: SE&M

THE ASTROPHVYSICAL JOURNAL, 206:L.139-L.142, 1976 June 15
© 1976. The American Astronomical Society. All rights reserved. Printed in U.S.A.

A FAST TRANSIENT SOURCE OF HARD X-RAYS AT HIGH GALACTIC LATITUDE 1975£F-11 H 16 E y SAS-3£E*}T&5&“¥U —/I\g

S. RaprrpaPorT,* J. Burr, G. Crark, W. H. G. LEwIN, T. MATILSKY, AND J. McCLINTOCK

Department of Physics and Center for Space Research, Massachusetts Institute of Technology LY Y N
e AIMX 2346-65K97E X 5T 2 RIBE TR
—]
ABSTRACT

An extremely short-lived transient X-ray source has been detected with the SAS-3 satellite at
a high galactic latitude (b'' = —351°). The source, designated MX 2346—65, had a duration of
between 45 s and 2200 s, and had a very hard spectrum. This source had not been detected in pre-
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Table 1 Properties of GRB 170817A

Total spanning duration (s)
Spectral peak energy (first peak) £, (keV) i gE EFH{E
Total fluence (erg cm™)

Spectral lag (25-50 keV vs. 50-100 keV)

Redshift z

Luminosity distance D; (Mpc)
Total isotropic energy Ei, (erg)
Peak luminosity L., (ergs™")
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Zhang et al. (2018)
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Status: 11 GRBs @ z>6 detected by Swift
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Table 2. The Properties of EP/WX'T and SVOM/ECLAIRs

Mission Energy band  Sensitivity (@10s)  Field of view  Duty cycle References
(keV) (er,tg.cnf2 s (sr)
EPIWXT 0.54 8.9x 10710 1.1 67% Yuan et al. (2025)
SVOM/ECLAIRs 4-150 72x107° 2.0 85% Wei et al. (2016)
EP240315a @ z=4.859 BEEDANEEES, RNHFRIARLEMDSRSVOM GRB 250314A: z=7.3
Epoch1 Epoch2 Epech3 Epoch 4 Epoch 5 Epoch 6
3.0 e 0.0
._I’." 25 -0.5 R
3 22BN, 15/\FF & 7R
3 20 B 1o ; 1SN 25 5 N £ 76 8.94\aq‘xm;mulnsmﬂwﬁ
s T o
2 = Eclairs/GRM[E]fY VT @S VHFSGR B Bl 4 SwifXRT FEf B EP/FXT VT EEX band# #z,
3 15 s 5 oD 2502144, T BUXHI LR Ll BIXBH IR R e,
o + é N 39719 GCN 39722 GCN 39734 GON 30736 Y1 RN 8012,
'5' 1.0 GCN 39728
w -2.0
14
” a5 CSEIE MBRABE
0.0 12.3/NBF L 1 14.5/ N B & #6 16,gljxaq‘xm;mu;z4d\aq‘y§qfﬁ ° EEEJ:, ﬁlﬁﬁ%ﬁ@ %3
-3.0
0 250 500 750 1000 1250 1500 1750 ERLATA, NOT 2.5 ERVIT SR a3l e 4
T=To () VREEEBHIBAE, 1~205% FRMMEFI A, 573, BEMWRLE 25
) GCN 39727 GCN 39732, FE72E, HHLHIHIS%
Liu et al. 2025, Nature Astronomy 9, 564 Cordier, Wei, Tanvir et al. 2025, arXiv: 2507.18783
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0.6

)

( L
O(L) x i

)—U_:
(LL) : L Ly
wi = LGS, ap = 23781 and Ty =(3.8'5)% 10 %ergs™

The GRB LF is normalized to unity by integrating over the luminosity range
1047 erg s-! to 1055 erg s!
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dN/dz
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»
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0 2 4 6
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> Bandfgi=:
a=—1+02, B=—23+02

log0 (1+ ) =—25.33+0.53log( ) with the scatter o = 0.29
Salvaterra et al. 2012, ApJ, 749, 68
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Table 3. Cumulative Detection Rates of GRBs by EP/WXT and SVOM/ECLAIRs Across Population-Synthesis Models

HIFS12 {58

Detection Rate Ngri(> z) (eventsyr h

: Model EPIWXT SVOM/ECLAIRSs
e A0 —— ki 2> 0 :>6 z>8 z>10 >0 36 z>8 2> 10
o — SVOM/ECLAIRs z z Z z Z Z z z
=2 10! Salvaterra et al. (2012) HeE: 51T 132 083 83 o7l 01y ooags
~ Lan et al. (2021) M3 35%7 093 03, g0y oy el ool
E 10° Ghirlanda & Salvaterra (2022) 842 4743 1720 o710 7419 1321 0398 01173
O
= 10!
> EP/WXT:
e : : .

NN TS SRNE 276725
N #BZE2025558, EP/WXT HiHRNE= 90fRIEX G E IR
L FEGCNIRIE), XIMAYERMZR /9= 68 events yr!.
gy
oY > SVOM/ECLAIRs:
5 FitEaa HHRNE]~83712.

#HZE2025858, SVOM/ECLARIsHEHFENZE]= 40/5IGRBs
L P (FEGCNIRIE), XTMAIERNERTI= 48 events yr-.

®MRAS Z2E¥%, 2025, ApJL, 988, L71
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HFS12 55y
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AN, EP/WXTHYEIEARYBEERTRIE RIEREEEANERICE (HERNRAIBSEM)

®RA. 2 E%, 2025, ApJL, 988, L71
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Ghirlanda & Salvaterra (2022) {58!

They analyzed the BAT6 sample, which consists of GRBs
with a 15-150 keV peak flux P> 2.6 ph cm2s71.

q1 = 3.331033, g2 = 3.42033, g3 = 6.21033

& 10°E I
> BELIRSELRIGRBE RS : & T _
# . L< LIJ,: ) .L_:", '.
(/)(Ln )X (%)VZ ’ By, Ly, = L},’()(l + Z)A g 100 f.i ) F GRB Rate

—— CSFR (MD14)
P =09700, v =2.211000, log, o Ly of etgs ) =52.094 02 and § = 0647032

The GRB LF is normalized to unity by integrating over
the luminosity range 1047 erg s to 1055 erg s!
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AET 4 ()2 10° /(a+)
1 /(1+) ()

GRB rate / Cosmic Star FR

> BandBEi=:

a=—1+02 p=—23+02

1+z

Ghirlanda & Salvaterra 2022, ApJ, 932, 10

log0 (1+ ) =—2533+0.53log( ) with the scatter asc = 0.29
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Table 3. Cumulative Detection Rates of GRBs by EP/WXT and SVOM/ECLAIRs Across Population-Synthesis Models

HJF Ghirlanda & Salvaterra (2022) {&5Y

Detection Rate Ngri(> z) (eventsyr h

Ghirlanda & Salvaterra 2022 Model EPIWXT SVOM/ECLAIRS
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> SVOM/ECLAIRSs:
TS EFAFHRNE] ~74218
B Z2025858, SVOM/ECLARIsHIHEME]= 40/5|GRBs
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®RA. 2 E%, 2025, ApJL, 988, L71
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International Gravitational Wave Networks (IGWN):

(1) A four-detector network consisting of LIGO Hanford, Livingston, Virgo, and KAGRA (IGWN4);
(2) A future five-detector network that includes these four detectors plus LIGO-India (IGWNY).

I

2F. BER*. ¥EIK, 2025, MNRAS in press, arXiv:2501.03614
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SIS FtEA: Fermi GBM Bk
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TR S| NEZAY Fermi/GBM A ALH], F{111%EX
T 512 P > 4.1 photons cm*? s\ HIRE Z={ENEAR DT

BRI EEE

> &Eﬁ%g*g . (e.g., Tsutsui et al. 2013; Zhang & Wang 2018)
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478 sGRBs with P > 4.1 photons cm=2 s'! and z < 3

BEF, REAS ¥EK, 2025 MNRAS in press, arXiv:2501.03614
46



> sGRB I84&3:

Tax

RSGRB(z)=:f5CfJf UalZ ()IP()dr
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> WHEZEHSERNESH:

(i) Gaussian  P(r) « exp |- =16)
2rog 2{T(:J
(ii) Lognormal 7(r) e —— exp _(n7-lnny)’
g manN : Q(rEN
(iii) Power law P(7) «c 77

> sGRB F6EHRE:

O(L) o g%%_: L2l

L_b '._L>Lb.,

> sGRB RUTRHAZNE :

Nexp = Tf:ﬂk)’f;l(}t_SAA A
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max [Lmin s Lllm (Z) ]
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=
2 1073 1
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10712 4 —— Power law
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1073 1072 1071 10° 10!

Delay time (Gyr)
Luo et al. 2022, MNRAS, 516, 1654

O RKMRRES G L
(e.g., Chiang & Mukherjee 1998; Narumoto & Totani 2006; Ajello et al. 2009, 2012; Abdo et al. 2010)
- BEE:
obs
L =exp (_Nexp) ﬂ O(L;, zi, 1),

> ER(uRYE, LIBFNFER sGRB WMSR:

&N RsGra(z) dV(z)
@ L = — = 0
L, %, 1) GdLdz sy Fnov_san— 4z

¢(L),

HEF, RAEARS ¥EK, 2025 MNRAS in press, arXiv:2501.03614
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4| Table 2. Best-fitting parameters for different delay-time distribution models.
Delay model Delay parameter logo 17 log,g Lp Vi vy InL DIC
R B  fews )
i i - Gaussian t=1.1410% 05 <026 14502 53.25°013 140400 2.76*061 47486 94996
o . — +0.01 0.06 0.16 0.03 0.51
?é. o Lognormal BN =2.147506, 01N < 0.06  1.3070%  53.22750 1.37F5 27245, —-47520 95053
= 0.44 0.06 0.10 0.04 0.24
Power law ¥ =2.0475% 15170 5317550  1.29%50,  2.63%,5,  —47526 95058
Note. tg, 1N, and o are in units of Gyr, and oy is in units of In Gyr.
Power Law
--- Gaussian
e » SGRB Ry thigAE: —
0.0 as 1.0 Z1.5 20 25 Delay model SGRB(O) GpC_‘?’ yr_l
. -I-: e .
o Gaussian 1.37%939 O XJF Top-hat IR, SERBMEF:
Power Law
--- Gaussi +0.44 _
1o I— - T o Lognormal 1.63%0%7 e fo= serB(0)/ BNs
e +0.12
- _1, R Power law 178517 . ipe
. AY V4| Vd
N el {hSERERA
= ] f; ~3°-12°
o
2 O . i
- > WHRFEARSHEMHEX: —
— +490 -3 yr-1
Bns = 3202530 Gpe™2 yr
10-53
as inferred from the second LIGO-Virgo GW
105 transient catalog (Abbott et al. 2021).
1073 S ! ! : . ! > kY . .
T HEFE, BAEA* YEK, 2025, MNRAS in press, arXiv:2501.03614
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> Python ¥X{%&: PyCBC
A A PyCBC B4 G5 | TR 2<0.3

> BEEANNRFEHESHRITT9H
dp(x) 1 V() -
dz 1+z dz 1
> RFENFRS: E
HRIGEN1.33 My FHREEH0.09 My, MESST E 10
=
- RFEMENE: N I
fF0<y <0.053BREIA, 3995 o] — iGwna
> SRR A R G W B S | 1 IR R { =S
IGWN4FIIGWNSERUZ], FA1EEUSIEELSNREE D 200 400 600 800 1000 1200 1400 1600
IFEFIERNSM, BD: Luminosity distance (Mpc)

' R fr:i.-n ¥ *
SNR et = ZSNRch SNRj,, = 4Re (f ﬂ'./';(X- )
det fmin ? "{'I)

> HAIEN(SIRLY SNR, . > 8 {ENIRNIRE
525, MARA*, AN, 2025 MNRAS in press, arXiv:2501.03614
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. s v e Sl sk E % Table 3. The energy bands, flux thresholds, Sky-coverage fractions, and SAA-outage fractions of the high-energy emissions.
> E%Eﬁ%wmm”“‘ ! *Bmxm;mu* 5 Mission Energy band Flux threshold Sky-coverage fraction ~ SAA-outage fraction
Lobs (6) = LJ(6) J(8) = ¢~ (26:) (keV) (fu) (faot saa)
Fermi/GBM 10-1000 4.1 (photonscm~25~1) 0.7 0.85
> iﬂiﬂ“%g@ﬂ&% yg SVOM/GRM®) 1-1000 3.2 (photonscm ™2 571) 0.24 0.85
72 EP/WXT®) 0.54 8.9 x 10719 (ergem=2571) 0.09 0.67
¢,’ (Lobs) oc -/Ov ¢ [Lnbs/-](g)] sinfdé Note. (a) Wei et al. (2016), (b) Yuan et al. (2015).

- BT EHAFEMIsGRE/G WL s :
HOTRHEREN R : ! !
o ' O fEIGWN4BJHE, LHE5FEEFNEN16) sGRB/GW REBEH |
im RsGrB(2)Raw(z) dV(z) : |
Njoint =T/ skyfnot_SAA 5 1+2 dz dz I i
. 1
. | O HLIGO-IndialNE, IGWNS IRUSIRFEGEH |
f ¢" (Lobs)dLobs . : :
max [ Ly, Liim(2) ] o e e e e e e e e e e e s .
Delay model sGRB detection rate (yr~!) '/’ “IGWN4 j-oi;t-de-te-ctTo; :at-e?y?‘ )------TG-“TN-STOTHT&;(;iO-H-I‘a-t; (;F ) 3 \‘
Fermi/GBM SVOM/GRM EP/WXT :FermifGBM SVOM/GRM EP/IWXT Fermi/GBM  SVOM/GRM EP/WXT :
1 1
o 0.48 0.32 0.09 0.03 0.01 0.01 0.17 0.10 0.03
Gaussian 38 2.69:%5% 0789 % 1 024543 0.0 el 1agl 069151  024:5% 1
0.22 0.16 0.08 | 0.03 0.00 0.00 0.19 0.10 0.01 1|
Lognormal  2.82*0:22 X1 s O 5 i 021903 G T g U558 gloiHeL !
’ 0.31 0.28 0.08 0.02 0.01 0.01 0.14 0.06 0.01
Powerlaw  3.19*03L sl esTl \ eargl 0,087 0E.  giBUL 1 g0f0T 0.57°0%  pusttl g

HEF, RAEARS ¥EK, 2025 MNRAS in press, arXiv:2501.03614
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Figure 1. Theoretical R-band light curves of GRB afterglows. In our
calculations we have taken the following common parameters: the isotropic
energy Fo = 107 erg, the interstellar medium density n = 1 cm ™, electron
energy fraction & = 0.1, magnetical energy fraction §ZB = 1074, electron
power-law energy index p = 2.5, and the luminosity distance d = 1 Gpc.
For jets, we take the initial half opening angle € = 0.1. The thick solid line
is plotted for a usual isotropic GRB with 7y = 300. The dashed line repre-
sents an isotropic FGRB orphan with vy, = 30. The dash-dotted line
corresponds to an on-axis jetted GRB with yy = 300, and the dotted line is
for a jetted but off-axis GRB orphan with viewing angle 6, = 0.15. The

thin solid line is for a beamed FGRB with yy = 30, 64 = 0. The inset
shows the evolution of the Lorentz factor correspondingly. Note that y(7) of
the beamed FGRB is not shown, as it is too close to the dashed curve at
early times and too close to the dash-dotted line at late times.
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