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Gamma Ray Bursts
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GRB, the most luminous explosion in the universe
appear randomly and fade rapidly in all the sky
short duration (T 4,, |-opy t

detection rate of 1~2 per day



Gamma Ray Bursts
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Gamma Ray Bursts
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Y Long(duration)
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Overview of GRB 230307A

15:54:06:650 UTC GECAM-B in-flight trigger
15:54:06:671 UTC Fermi/GBM in-flight trigger

16:53 the extremely brightness and preliminary flux is reported by GECAM (GCN #33406)

’17 :10 the extremely brightness is verified by GBM (GCN #33407)

] 23:33 IPN triangulation (GCN #33413) \
’12:57 tiled Swift observations‘
’20:16 improved IPN localization (GCN #33425)‘
’ 23:17 two X-ray counterpart candidates by Swift/XRT ‘

’15:14 possible optical counterpart(GCN #33439)‘

03: 37 verify of the optical counterpart(GCN #33447)

measure of red-shift (GCN #33485)

] discovery of KN by JWST (GCN #33569)\

>

03:07 03:08 03'09 0310 03‘11 03- 05

b J HF-B fstly reported that this is an extremely bright GRB
leading a global observation campaign to this event

b Er wk JBIEFGERAM -C have high quality observation data
neither of them suffered from data saturation

b Er wk JBIEFGERAM -C have a time resolution as high as 0.1
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Overview of GRB 230307A
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A high significance 909 -Hz gamma -ray periodic signal is detected in GRB 230307A



Typical observation campaign of GRB
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Majority GRB( -like) observation campaign starts with in -flight of wide FOV monitor

Although instruments like CHIME/EP/LSST have changed or will change this



Typical observation campaign of GRB
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Peculiar GRBs

Magnetar association
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Typical observation campaign of GRB
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Overview of GRB 230307A

15:54:06:650 UTC GECAM-B in-flight trigger
15:54:06:671 UTC Fermi/GBM in-flight trigger

16:53 the extremely brightness and preliminary flux is reported by GECAM (GCN #33406)

’17: 10 the extremely brightness is verified by GBM (GCN #33407)

\ 23:33 IPN triangulation (GCN #33413)

12:57 tiled Swift observations \

’20:16 improved IPN localization (GCN #33425)|

‘ 23:17 two X-ray counterpart candidates by Swift/XRT ‘

‘15 :14 possible optical counterpart(GCN #33439)‘

03: 37 verify of the optical counterpart(GCN #33447)

measure of red-shift(GCN #33485)

Idiscovery of KN by JWST(GCN #33569)'
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People were initially attracted by its high brightness
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A logical bug
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|dentification of precursor in GRB 230307A
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The first pulse show different temporal behavior from the other pulses



|dentification of precursor in GRB 230307A

] | ] | ] | ] | ] | ] | ] | ] | ] | || | || F —_— _— —_— _— —_— _— —_— _— —_— ] | ] | ] | ] | ] | ] |
x10° & I mbb model, -0.05-0.7s, stat/dof=1305.44/1144, BIC=1340 I
—— GRB230307A, z=0.065
GRB230307A ifzz=0.076 I 3 0 W I
i I " weakened to precusor of GRB211211A I = TR &
2.2 1 ) I o | + cecamsos GECAM-B 11 I
[ —— GRB230307A, if z=1 E 107 f + GECAM-B 05 + GECAM-B 13
‘ prvelovie g I B el T e T f
i % Hardest of GRB 230307A 141 1070 L Gecama 12 GBM na — |
o 3 I :: 10°} /‘ﬁawmmmﬁ'ﬂt
x10% ~ gl S o - I
y i 2
| 413 ViS5 = 10!
o ‘ 19 mfb “ 1 ¢ .
- 2kl Quasi - Thermal |
w L5f g I I 5 41 I I
€ 18} 2 & I
S ‘ (o2 I = 2
8 12 gl i o :
L7k 5 . 5 g : . - -g I I & =2t
1.0f 030 035 040 045 050 055 060 065 070 o 2 | I
- I I 161 I
| =] | ] | ] | ] | ] Eneﬂ(kei ] | ] | ] | ] | ] |
t
7 M | |
; : Mty 4 t !
. gty O AT l . l
- i H A | I redshift 0.5 1
200 I |
< 150 I SNR of 1 GRD 0.73 0.13 |
] I I
2100 I |
|
5 i SNR of 25 GRD 0.37 0.07 I
Y50 | I
C.W. Wang, W.J. Tan et al., APJ, 2025 I I
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 I SNRof 1 Nal 0.62 0.11 |
Time(s) since 2023-03-07T15:44:06.65(T) I I
] | ] | ] | ] | ] | ] | ] | ] | ] | ] | ] I ] | ] | ] | ] | ] | ] | ] | ] | ] | ] | ] |

If the burst is farther away, a quiescent period will exist



Type [ OGRB

Three -episode burst pattern
a precursor followed by a short quiescent (or weak emission) period
a long -duration main emission
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GRB 170228A
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The prompt emission properties are consistent with a merger origin



More candidates from archive data
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More candidates from archive data
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More candidates from archive data
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Fundamentalism
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Anyway, precursor is still a crucial clue
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Anyway, precursor is still a crucial clue
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Two insights from Type [ OGRB
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What can we get except the burst pattern?
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Lots of classification criteria are proposed to replace T

Exwd(d

90




1st: Does T o, follow

“Isunet al., N
b

=2

10

' Typel GRas
Typell GRas
GRB 2112114 ﬂv? N

Rest-frame peak energy (keV)

Minimum Vartabilty Timescale (s)
En

+ Type-ll GRBs
+ GRB 230307A
“* GRB211211A
1 1

Type-l GRBs

10
10 10 10" ‘02 ) 50 ‘IICI‘q 1D5‘ 1053 “]55
I Duration (g} Izotropic energy (erg)
O T e e e S d T T T T T
I 0 E % w=387 Type | GRBs 3 Type | GRBs
e + TypellGRBs ] =1y B Type Il GRBs ]
= * GRB 230307A
I ; 0™k =~ % GRB21211A ] 20F B
a
- 53
107 F L ]
I % = 15
< 107
2 o 10 B
I 5 10 GRB 230327A
a e
w0k ] 5 l
I 49
10 Eu im0l sl 8 0 1 10 L 1['10
10° 10' 10° 10° oot (k
I Rest-frame lag (ms) offset (kpc)
100 T T T T e 30
I . Ol (a
Minaev et al., MNRAS, 2020 ,: © |+ v etal,
= - o7 | o l+sN 0
I 7 = = EH~Tgo29
% :
I, L
2 L B

.
o

o

Too, ()

-

S5
F

‘%#ﬁ
X P

L
1000 10000

20

60

30

180

120

HETE-2| FREGATE
6-80 keV

Swift! BAT
15-150 keV

e

BeppoSAX| GRBM
40-700 keV

- :
2 60
5 / |
b N
=] 4 ‘
g o . -
S
=]
E 300 CGRO/BATSE
Z 50 - 300 keV
200
100 >
0
60
Fermi| GBM
8-1000 keV
40 1
20+
150 INTEGRAL | SPI-ACS!
20 keV - 8 MeV
120
90
60
30 |
o
10° 10*

I If the central engine is magnetar
And do not turn into BH
I Multi-wavelength Counterpart
SNs, KNy
I oy
| o
I Core Collapse
Type | Merger
I (GWEM) orgin
I |
I Associated counlerpart
I GW Usually Kilonova
I GW 170817 AT 2017gfo
I Short GRB |[€—— <2s

GRB 170817A

Ty Is still the most effective & widely used criterion

Central Engine

AN

Merger

Progenitor

1
1
i
—Y 1
S civr:usttancei ‘—ié\
1
1
1
1
VvV GW
Collapse
(—
orgin Type n
counterpart
Supernova Usually
>2s —>»| Long GRB




1st: Does T 4, follows a double Gaussian
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