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INTEGRAL Satellite Exploded View

INTEGRAL is an ESA mission dedicated to
the X and gamma-ray astrophysics.

Launched with a Russian
Proton rocket from

Baikonhour on 
17/10/2002.



IBIS I B I S

IBIS (Ubertini P., Lebrun F., Di Cocco G., et al, 2003, A&A 411, 
L131) is optimized for high-resolution (12’), wide FOV (29°x29°), 
point sources imaging and moderate energy resolution (8% @ 100 
keV, 10% @ 1 MeV). It is composed of 2 detectors:

ISGRI, CdTe detector in the range 15 keV – 1 MeV; 128x128 pixels 
organized in 8 modules; 5’ pixel (Lebrun et al., 2003, A&A 411, 
L141).

PICsIT, CsI detector in the range 175 keV – 10 MeV; 64x64 pixels 
organized in 8 modules; 10’ pixels (Di Cocco et al., 2003, A&A 411, 
L189).



IBIS coded mask

Coded maks are used in gamma-ray
astronomy and different patterns are used
according to the performances requested.

For IBIS, the Modified Uniformly
Redundant Array (MURA) mask is used to

maximize performances in point-sources
reconstruction.

Black = Closed
White = Open



IBIS SPSF and FOV

Basic definitions for IBIS:

Fully Coded FOV
FCFOV = arctan[(DM-DD)/L] 9°x9° IBIS
Partially Coded FOV
PCFOV = arctan[(DM+DD)/L] 29°x29° IBIS
Telescope Angular Resolution
Θ= arctan(H/L) 12’ IBIS

IBIS Point Spread Function (PSF)

More details
in Goldwurm
et al., (2003)



Compact Objects observed by PICsIT

The present talk will outline the IBIS/PICsIT observations of 1 pulsar and 2 black 
holes:
• Crab PWN: well-known calibration source, observed twice every year (early PICsIT 
observations in Di Cocco et al. 2003);
• Crab Pulsar: Kuiper et al. (2003); Mineo et al. (2005);
• Cygnus X-1: first source observed by INTEGRAL during the PV phase, observed
during AO1, and Core Programme (Cadolle-Bel et al., 2005);
• XTE J1550-564: observed during an outburst in 2003 (Foschini, 2005).

Crab (252-336 keV) – Feb 2003

Dec 2002



Γ= 2.19±0.01; 
A= 10.4±0.5; 
C= 0.93±0.01
5% Sys Err; 
χ2= 34.7
dof= 31
Red. χ2= 1.12
Prob. = 0.295

Crab continuum with IBIS (0.02-1 MeV)

Flux[20-1000 keV] = 3.5 � 10-8 erg cm-2 s-1

Flux[expected] = 3.7 � 10-8 erg cm-2 s-1



Crab – Pulsar 
(with IBIS and JEM-X onboard INTEGRAL)

Crab pulsar folded lightcurve
in different energy bands with
JEM-X, ISGRI, and PICsIT
spectral timing data (200-360 
keV). From Mineo et al. (2005)

PICsIT



INTEGRAL observation of Cyg X-1
Cadolle-Bel et al., 2005, A&A, accepted (astro-ph/0509851)

A summary of INTEGRAL observations of Cyg X1 in the period 2002-2004

RXTE/ASM daily averages (1.5-12 keV) of Cygnus X-1, with the INTEGRAL observation
periods reported on the top.



Cygnus X-1

Epoch 1: 9-11 December 2002
Cygnus X-1 in hard state (thermal

Comptonization + reflection)
PICsIT



Cygnus X-1

Epoch 2: 7-11 June 2003
Transition to soft state 
(intermediate state): 

accretion disk, emission line, thermal
Comptonization, reflection

PICsIT



Cygnus X-1

Epoch 2: 7-11 June 2003: SPI detects a hard tail at E>400 keV, although not fully
confirmed by IBIS.

In the past, the hard tail has been also detected by CGRO/OSSE (McConnell et al. 2002).

What is the origin?

SPI significance map with
IBIS/PICsIT significance
contours superimposed

(Energy 336-448 keV)



The 2003 Outburst of XTE J1550-564

• Discovered by Dubath et al. (2003) during a Galactic Plane Scan of INTEGRAL (24 
March 2003). 
• INTEGRAL TOO activated immediately observed the source during the revolutions
55, 57, 58, 60 (until 12 April 2003).
• Detailed analysis of IBIS/ISGRI, JEM-X, and SPI is reported by Sturner and Shrader
(2005). A short note on the PICsIT detection has been published by Foschini (2005). 

IBIS/PICsIT (252-336 keV)
All the revolutions

RXTE/ASM (3-12 keV) lightcurve
from 1 March 2003 (from Sturner & 
Shrader 2005).



The 2003 Outburst of XTE J1550-564

Results obtained by Sturner & Shrader
(2005) with JEM-X, IBIS/ISGRI, and SPI.



The 2003 outburst of XTE J1550-564: IBIS data

Comptonization model 
by Titarchuk (1994):

T0<6.3 keV; 
Te=50 +3,-2 keV
τ=1.46 +0.04,-0.07

5% Sys Err; 
Red. χ2=0.87; Dof=25
Prob. 0.656

Consistent with Sturner
& Shrader (2005)

Flux 20-450 keV: 7.4×10-9 erg cm-2 s-1 L=2.5 ×1037 erg s-1

Flux 170-450 keV: 1.6×10-9 erg cm-2 s-1 = 4.4×10-3 ph cm-2 s-1



IBIS/PICsIT Source Catalog (Web)
http://www.iasf-bologna.inaf.it/Research/INTEGRAL
created and maintained by F. Schiavone


