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C GRB 030406: 

off-axis detection, localization and spectral analysis

M. Denis, R. Marcinkowski, T. Bulik

? GRB detection (light curves, different instruments)

? Compton image (position, accuracy)

? Spectral analysis (response, model fitting)

? Other GRBs
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GRB034006 detection – light curves

SPI/ACS

IBIS/ComptonKONUS

IBIS/ISGRI
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GRB034006 detection – direction

11. 036o 36. 827o

totally out off coded field of view !
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Compton kinematics
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GRB030406 - direct Compton imaging

Map centered on the best
IPN position (0,0)

Compton kinematics gives
the position with 2 deg offset

All sky map (equatorial coordinates)10 s



In
te

rn
al

 IN
TE

G
R

A
L 

w
or

ks
ho

p 
18

 -
21

 J
an

ua
ry

 2
00

5 
ES

TE
C

Compton imaging – positioning accuracy

> 100 simulation runs
of the GRB

cumulative distribution
of the position offset

1σ < 4 deg
2σ < 7 deg
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Spectral analysis – response

IBIS effective area:
ISGRI on-axis
ISGRI
PICSIT single
PICSIT multiple
Compton single
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Spectral analysis – single power law

Photon index = - 0.878 +/- 0.086
Reduced chi-squared =  4.58 for 8 dof
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Spectral analysis – broken power law

Ph.index 1 = 0.658 +/- 0.67 
Ph.index 2 = -1.653 +/- 0.28
Break En. = 398.5 +/- 88 keV
Reduced chi-squared = 0.98 for 6 dof
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GRBs seen with INTEGRAL -light curves

GRB030722 SPI/ACS

IBIS/ISGRI

IBIS/Compton

GRB030329
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SUMMARY

? Off-axis GRBs can be detected by IBIS: ISGRI, PICSIT, Compton

? Compton imaging is possible in the case of hard & strong GRBs

? Spectral analysis ~70 keV – 2 MeV

? GRB 030406 spectrum compatible with a broken power law, 

index 0 & -1.6, break energy ~ 400 keV

? IBAS will be complemented by the Compton imaging software 

? GRBs position with accuracy of ~ 3-4 deg


