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Abstract: Now high energy -emission during GRB was detected mostly by Fermi and Agile. Usually high energy -
emission during long GRB registered some later than low energy trigger and lasts several hundreds of seconds, but its max-
ima are within low energy t90 intervals. However, temporal profiles of GRB090323, GRB090328 and GRB090626 have addi-
tional maxima after low energy t90 intervals finished. These maxima preceded of faint peaks in low energy bands close to the 
ends of t90 intervals in low energy bands. We suppose that these bursts could be separated as different GRB type. The charac-
teristics of this new GRB type are discussed in the presented talk.  
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1 Introduction 
 
GRBs high energy component was first detected by 
COMPTEL and EGRET onboard CGRO in 1991 [1]. 
There were 4 experiments onboard CGRO: BATSE, 
OSSE, COMPTEL and EGRET [2]. Some tens of GRBs 
were detected simultaneously by all these detectors [3]. 
The widest energy range for GRBs -emission registration 
by CGRO was 10 keV - 20 GeV. Also there was some 
evidence of TeV emission from GRB 970417A: photons 
with energies above 650 GeV were registered according 
to preliminary data analysis from the Milagrito [4]. 
 
One of the next steps of GRBs high energy emission 
investigation by satellite data started with beginning 
functionality of Russian satellite CORONAS-F (NORAD 
catalog number 26873, ID 2001-032A), which operated 
from July 31, 2001 to December 6, 2005. AVS-F appara-
tus onboard this satellite allows to observe GRBs in two 
energy bands: 0:1 - 22 MeV and 2-260 MeV by data of 
last flight calibrations, time resolution in burst mode 
were 1 s and 4 s correspondingly [5,6]. 
 
In the present time high energy emission from GRBs 
could be observed in satellite experiments Fermi and 
AGILE. The main characteristics of AGILE and Fermi 
are presented in the Table 1. The Italian AGILE satellite 
is operating since 2007 April [7]. The Gamma-Ray Imag-
ing Detector (GRID) onboard AGILE covers one fifth of 
the sky in the 30 MeV - 30 GeV energy range [8]. Fermi 
satellite is operating since June 2008. The Large Area 

Telescope (LAT) provides energy coverage from 20 MeV 
to 300 GeV, the temporal structure registration for even 
the shortest GRBs and localization of GRBs with suffi-
ciently high precision to enable follow-up observations 
by Swift and ground-based observatories [9].  
 
Fermi gamma-ray observatory registered approximately 
850 identified GRBs since 2008 July using GBM and 26 
GRBs using LAT. The highest energy of photons was 
registered during GRB 090902B and it was ~ 33 GeV 
[10]. Several tens of bursts were registered by AGILE 
but only several percents of these events had high energy 
-component [11].  

 

2 Extended GRBs high energy -
emission 

 
Extended high energy -emission up to some hundreds of 
seconds was observed during several bursts by Fer-
mi/LAT [10, 12]. Such high energy component registered 
both during short (for example, GRB 090510) and long 
(in particular, GRB 090926) events. The duration of the 
extended component was some tens times longer than 
duration of bursts. There was no correlation between 
GRB duration t90 in the low energy band and lasting of 
high energy component according to preliminary data 
analysis. The examples of temporal profiles of GRBs 
with extended high energy emission on Fermi data are 
presented at the figure 1. Also several GRBs with ex-
tended high energy -emission were registered by 
AGILE, for example GRB080514B was observed in the 
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energy band 30 MeV-30 GeV [13]. Usually high energy 
-emission during long GRB registered some later than 

low energy trigger, but in several cases some observed 
before GRB and could be interpreted as high energy 
precursors [14]. 
 
3 The new type of long GRB with 

high energy 
yp

-emission 
 
As it was mentioned in the previous section, usually high 
energy -emission during long GRB registered some later 
than low energy trigger and last several hundreds of 
seconds, but its maxima are within low energy t90 inter-
vals. However, in contradiction to other GRB, there were 
additional maxima on the temporal profiles of 
GRB090323, GRB090328 and GRB090626 in high 
energy band located outside low energy t90 intervals – see 
figures 2-4. Faint peaks in the low energy band located 
close to the end of t90 intervals by NaI(Tl) and BGO 
detectors data preceded high energy maxima for such 
bursts. According to the preliminary results of temporal 
profile analysis, the whole duration of the high energy -
component and its peak position during such events is not 
depend on characteristics of temporal profiles in low ener-
gy band. We suppose that these bursts could be separated 
as different GRB type. For comparison the temporal pro-
files of GRB 090926A are presented at the figure 5.  
 
Usually GRBs spectra (both time resolved and time inte-
grated) are well described by two-component Band func-

 
Figure 2.The temporal profiles of GRB090323 by Fer-

mi/LAT data (adopted from [12]) and Fermi/GBM data. 
The arrows have shown t90 on GBM data. 

Figure 3.The temporal profiles of GRB090328 by Fer-
mi/LAT data (adopted from [12]) and Fermi/GBM data. 

The arrows have shown t90 on GBM data. 
 

 
Figure 4.The temporal profiles of GRB090626 by Fer-

mi/LAT data (adopted from [12]) and Fermi/GBM data. 
The arrows have shown t90 on GBM data. 
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Figure 5.The temporal profiles of GRB090926A by Fer-
mi/LAT data (adopted from [12]) and Fermi/GBM data. 

The arrows have shown t90 on GBM data. 
 

 
Fig. 6. The evolution of parameter  with time for new 
GRB type. Data were taken from [16]. 
 
tion in the low energy region [15], where first component 
is proportional to combination of power law with index  
and exponential cutoff defined by Ebreak = Epeak/(2+ ) and 
second one is proportional to power law with index .The 
results of time-resolved GRBs spectroscopy investigation 

  
Figure 7. The evolution of parameter  with time for 
most part of usual GRB. Data were taken from [16]. 
 
give us dependences of Band function parameter  on 
time [16] for 17 GRB registered simultaneously by GBM 
and LAT. The detailed analysis of behavior of these de-
pendences have shown that for GRB090323, 
GRB090328 and GRB090626 parameter  was approx-
imately constant during analyzed event and is in the 
region -2.3 - -2.6 taking into account error boxes – see 
figure 6. Such behavior is quite different from usual 
GRB, mostly of which appear significant variations of 
the parameter  with time according to the results of 
preliminary data analysis – see figure 7. Thus, the results 
of detailed spectral analysis give us additional evidences 
to consider GRB090323, GRB090328 and GRB090626 
as new subclass of long burst with extended high energy 
-emission. 

 
Conclusion 
 
The results of low energy spectral index  and temporal 
profiles behavior detailed analysis of GRB090323, 
GRB090328 and GRB090626 have shown that several 
properties of these events characteristics sufficiently 
differ from ones of other long GRBs with extended high 
energy -emission. In contradiction to other bursts, tem-
poral profiles of GRB090323, GRB090328 and 
GRB090626 have additional maxima after low energy t90 
intervals finished. These maxima preceded of faint peaks 
in low energy bands close to the ends of t90 intervals in 
low energy bands. Moreover, the behavior of low energy 
spectral index  for these events is quite different from 
usual GRB according to the results of preliminary data 
analysis. The discussed properties of these bursts provide 
several opportunities to conclude that GRB090323, 
GRB090328 and GRB090626 could considered as new 
subclass of long burst with extended high energy -
emission.  
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Figure 1.The temporal profiles of GRB 080825C, GRB 090525 and GRB 090902B by: (a) Fermi/LAT data (adopted 

from [12]) and (b) Fermi/GBM data. The arrows have shown t90 on GBM data. 
 

Observatory AGILE Fermi 

Device GRID Super-
AGILE MC NaI(Tl) BGO LAT 

Effective Area 38 cm2 38 
cm2 300 cm2 ~400 cm2 12 127 

cm2 2 127 cm2 8000 cm2 

Absolute Time 
Resolution 2 s 4 s 3 s <10 s 

Field of View 3 sr 9 sr 2.4 sr 

Energy Range 30 MeV – 
50 GeV 

15 – 45 
keV 

0.3 – 100 
MeV 

8 – 1000 
keV 

0.15 – 30 
MeV 

20 MeV – 
300 GeV 

Table 1. The main characteristics of AGILE[7,8] and Fermi [9,10] 
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