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I. Monitoring of selected AGN

• 66 TeV AGN + GeV AGN (3FHL)

II. GRB follow-up analysis

• 1441 alerts in LHAASO FOV from 202103-202405

III. Follow-up analysis of the multi-messenger alerts

• 25 ICECUBE golden neutrino events 
• 1 repeated FRB 

……



LHAASO @ Haizi mountain, 4410m 
Sichuan Province, China
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TeVCat

– FSRQ: 9
– HBL: 55

– BL Lac: 2
– Blazar: 4

– IBL:10
– LBL: 2

– Radio Galaxy: 4Blazar: 82 BL Lac && RG: 2

GRB: 5；LLAGN: 1
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A real-time monitoring @ selected AGN
➢ Candidates

➢ Workflow

now

4 transits
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G.M. Xiang, M. Zha, et.al., RAA
DOI:10.1088/1674-4527/ad8b0d

TeV: 66

GeV (3FHL): 82
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➢ ATel alerts in 2024
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A real-time monitoring @ selected AGN
➢ ATel alert in 10/08 2024: Rapid Variability of BL Lac
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A real-time monitoring @ selected AGN

LHAASO

Fermi-LAT

VERITAS

Swift

MAGIC

Optical

Optical

Neutrino

➢ ATel alert in 10/08 2024: Rapid Variability of BL Lac
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A real-time monitoring @ selected AGN

More effective alerts to the community

LHAASO

Fermi-LAT

VERITAS

Swift

MAGIC

Optical

Optical

Neutrino

➢ ATel alert in 10/08 2024: Rapid Variability of BL Lac
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A real-time monitoring @ selected AGN

More effective alerts to the community

Preliminary

LHAASO

Fermi-LAT

VERITAS

Swift

MAGIC

Optical

Optical

Neutrino

➢ ATel alert in 10/08 2024: Rapid Variability of BL Lac
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GRB follow-up analysis @ trigger data

Short time scale searching
Trange：-64 sec → 64 sec
Twidth： 2-3, 2-2, …, 25 sec
half sliding 

Long time scale searching
Trange：T0 → out of FOV
Twidth:  2

6, 27, …, 215 sec
half sliding

➢ Workflow ➢ Trigger time and spatial position of the GRBs

1441 in total 
GCN Notices
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GRB follow-up analysis @ trigger data

Short time scale searching
Trange：-64 sec → 64 sec
Twidth： 2-3, 2-2, …, 25 sec
half sliding 

Long time scale searching
Trange：T0 → out of FOV
Twidth:  2

6, 27, …, 215 sec
half sliding

➢ No significant signal detected from 2021/03-2024/05 
except GRB 221009A.

➢ Workflow

Exclude GRB 221009A

➢ Trigger time and spatial position of the GRBs

1441 in total 
GCN Notices
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GRB follow-up analysis @ triggerless data

➢ Touching low energy band

1. Receive a GCN alert inside LHAASO FOV
• Alert rate: 2.5/week

2. ToO: Save (T0-0.5 h, T0 + 2 h) hours of data
• (Npe, T) of 3120 detector units

• Big data size  → 7 TB/alert

3. Analyze using plateau-finding method

GRB
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Neutrino events follow-up analysis

……

➢ Search for signals using one-transit data after the 
arrival time of each neutrino event

➢ Search for gamma-ray emission associated with 
ICECUBE GOLD neutrino events
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FRB follow-up analysis

➢ Repeated FRB 20200120E @ M81
• Searching for TeV gamma-ray signals of its 

20210916 burst

• No significant signal detected
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I. Monitoring of selected AGN

• 66 TeV AGN + GeV AGN (3FHL)
➢ 6 alerts in 2024

II. GRB follow-up analysis

• 1441 alerts in total in LHAASO FOV from 202103-202405
➢ No significant excess detected except GRB 221009A

III. Follow-up analysis of the multi-messenger alerts IV. Outlook

➢ Monitoring system
• Release daily excess light curve in real time

➢ Blind search in multiple time scale
• Arxiv data
• Real-time analysis

➢ Follow-up of the multi-messenger alerts
• GW EM-counterpart
• UHE cosmic ray
• Supernova (SN) at nearby galaxy

• 25 ICECUBE golden neutrino events 
➢ Energy flux upper limits:  

     ~1.e-9 erg/cm^2/s @ 0.3-10 TeV

• 1 repeated FRB 
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GRB 221009A

17

In October 2022, after a delay of approximately 36 hours, GRB 221009A was detected with a 
significance exceeding ~143. On October 11, the observation results were published via GCN Circulars 
by the LHAASO collaboration.

Y. Huang et al., GRB Coordinates Network 32677, 1 (2022 
), https://ui.adsabs.harvard.edu/abs/2022GCN 
.32677....1H.

https://ui.adsabs.harvard.edu/abs/2022GCN.32677....1H
https://ui.adsabs.harvard.edu/abs/2022GCN.32677....1H


GRB 
221009A
• Pre-trial significance: 179

• Post-trial significance: 179

• 239<Trial number<2527

• Most significant time window: 0 sec -> 1024 
sec

18

The currently upgraded monitoring system can detect bursts 
with a significance exceeding 179 times

with GCN circulars
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GRB 
221009A

The detector is operating stably, and the observation field is in good condition
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