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GRB physiscs in the VHE band
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O VHE afterglow:
> radiation mechnisms

> environment

O VHE prompt:

reletivistic jets
bulk Lorentz factor
internal compactness

radiation mechnisms

probe of many aspects:
LIV, EBL
UHECRS and neutrinos



Efforts on VHE GRBs

satelites experiments
» small effective area

1990-2010
> low sensitivity—

IACTs:

» high sensitivity
» small FOV
» low duty cycle

AASO
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AS array:
> high duty cycle
» large FOV




Detection of VHE afterglow
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» |IACTs have opened a window of VHE observation for GRB afterglow
» Seveval GRBs have been detected with VHE afterglow emissions.



The LHAASO-WCDA observation
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»Large FOV, high duty cycle
»Low energy threshold: high altitude+20” PMT+GRB mode
»Observation expectation of VHE prompt emission: 0.5~2 GRB / year



ur previous analysis on WCDA1
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» Flux upper-limits of other follow-ups



LHAASO-WCDA GRB follow up

» LHAASO is able to react
to GRB alerts thanks to a
dedicated alert system
receiving the external
trigger provided by the
GRB GCN

» Alerts from Fermi and
swift experiments

» Triggerless Data: hits
information on each PMT
are stored between TO-
0.5h and TO+2h




Summary of observations(to sept. 20
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Summary of GRBs analyzed this work

(full wecda)

No. Date GRB Zenith | pErr | No. Date Zenith | pErr | No Date Zenith | pErr
1 | 20210508 | GRB 210507 | 48-7 | 12.7 | 9 | 20210521 | 27.53 |23.42| 17 | 20210713 | 17.12 | 7.95
9 | 20210515 | GRB 2105150 | 27.4 | 19.87 | 10 | 20210615 | 36.06 | 5.44 | 18 | 20210714 | 29.36 |32.53
3 | 20210517 | GRB 2105164 | 39.93 | 7.47 | 11 | 20210617 | 22.25 |28.93 | 19 | 20210827 | 29.28 | 1.19
4 | 20210524 | GRB 210524B | 24.69 | 4.48 | 12 | 20210701 | 55.5 |15.88| 20 | 20210828 | 21.5 | 5.55
5 | 20210602 | GRB 210601B | 29.82 | 17.87 | 13 | 20210702 | 45.13 |17.63 | 21 | 20210831 | 4L.5 |34y 53
6 [(20210610(GRB 210610A 24.3 0 14 (20210707 33.32 | 3. 46| 22 |20210903A| 56.3 | 5.38
7 |20210611B| GrB 2106108 | 3% 7 | 22.85 | 15 | 20210710 | 28.19 | 5.41 | 23 |20210903B| 7.05 | 0©
8 | 20210616 | GRB 2106154 | 32.75 | 5.44 | 16 | 20210711 | 43.36 | 2.7 | 24 | 20210909 | 59.09 | 1.82

95 | 20210910 | 59.54 | 8.86




Analysis Method
O Hit--> Event

» Twin+Rwin: find seeds of events

> OT1: determine an event

COEvent reconstruction

Pars wcda1 full weda
Twin 10ns 10ns
Rwin 20m 35m

oT 20ns o5ns




Performance

0 Angular resolution

Aangle gamma@100GeV-10TeV

Area [m’]

® full weda

10°

I3

10

] Effective area

Effective Area of Gamma@100GeV-10TeV

‘i il 11111

= a2 * 3
- e " .
i g ' 9
— .......... '.‘ .................. .................. .................. .................. .................. ............. —
:l 11 I L1 L!’l 1 I L1 1 I L1 1 I L1 1 I L1 1 I L1 1 I L1 1 I L1 |:
2

24 26 28 3 32 34

logm(Primary Energy [GeV])

36 38

.



Data: compared with reduced data

— triggerless Data

10°

— triggered Data
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On-off and significance

0 10 off sources

» estimate the background

. O Significance

:‘E » Li-Ma formula
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Dec.[degree]

Sky Map of 20210610
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Number of Event

Mumber of Event

Significance [a]

Light Curve of 20210610
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Sky Map of 20210707
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Some current research problems
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Conclusions . .. and the future

» A full analysis package of triggerless data from full
WCDA has been finished. More detailed analysis are on
the progress.

»We searched for VHE prompt emission of 25 GRBs and
presented the preliminary results of 2 GRB candidates

» The performed analysis has shown a light curve and map
distribution from the different GRB data sets compatible
with the distribution expected from background hadronic
events, implying no significant VHE gamma-ray signal
for any of the observed GRB over the duration of LHAASO
follow-up.

» Additional efforts to improve the analysis in the very
low energy band are being investigated.
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How to “see” gamma rays from GRB
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20210903A , Reduced data during GRB210903A
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Number of Events / 20 second
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pinchess: minPE (0.5,7,7)
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Compactness: minPE (0.5,7,7)
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