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EGRET on CGRO

GRB930131

GRB940217

  1) Prompt

  2) Delayed, ~18 GeV光子



Fermi detections as of  2011-01-20

Credit: N. Omedi



Abdo et al. 2009, Science
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De Pasquale, M., et al. 2010

150 photons >100MeV
20  photons >1GeV



总的来说，在进行统计研究光变、能谱时counts仍较少！



GeV-TeV flares?

~102 ~104 ~105 ~106

GeV-TeV plateau ?
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Initial  steep decay ?

Or new phenomena ?

Prompt emission:
LHAASO的有效探测面积@100GeV
比LAT高近5个量级



宽视场望远镜将很必要！



Cutoff energy by EBL

Distance < 100 Mpc



Name Distance comments
SN1998bw 38 Mpc GRB980425

SN2006aj 120 Mpc GRB060218

SN 2010bh 260 Mpc GRB100316D

SN2009bb 40 Mpc No GRB associated

Event rate: 300-1000/Gpc^3/yr 

Within  200 Mpc,  rate~=3-10/yr  (全天立体角)

。

(Soderberg et al. 2006; Liang et al.06)

对这些低光度暴进行深度的follow-up观测



Abdo et al. 2010



 SMC-LAT observations
SNAbdo et al. 2010



 Supernova explosions induce shocks  
(SNRs)

 Cosmic rays are accelerated across 
these shock fronts

 GeV Gamma-rays are produced by 
Cosmic rays

Cygnus Loop   (0.5-10 GeV)

pCR
+ + p ISM

+ →p+ + p+ + π0 ,π0 →γ+ γ



 Ackermann et al. 2012



Lacki et al. 2011

Best target: (ultra) luminous infrared galaxies



 A luminous infrared galaxy                    
– CR calorimeter ?

 using the 68 month Fermi data

 5.5σ detection of gamma-ray   
emission above 200 MeV

Tang, Wang & Tam 2014
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A prototype of ULIRG: LIR=1.4*1012Lsun

D=78Mpc
n~104cm-3  

Possible AGN
SN rate: 4+-2/yr
Long predicted to be GeV sources
 (e.g.,Torres 2004; Lacki+ 2011; Yoast-Hull+2015)

Hubble image of Arp 220

tpp<tescape
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Peng, Wang et al. 2016, ApJL
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Favor cosmic Rays origin

Peng, Wang et al. 2016, ApJL





IceCube collaboration , 2014, 2015



Conclusions

n LHAASO对伽玛暴、低光度暴的研究有重要价
值

n LHAASO对邻近星系、星暴星系的研究有重要
价值(>10 TeV)


