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Diffuse Emission vs. Point Sources

Orion Nebula

7’ ´ 7’

VLT/ISAAC

(ESO PR 03a/01)
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Diffuse Emission vs. Point Sources

Whirlpool 
Galaxy (M51)

9.6’´ 6.7’

HST

N

E
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Optical vs. X-ray

N

E

Whirlpool 
Galaxy

(M51)

CHANDRA/ACIS
(2002)

Numbers and types of point 
sources dependent on

• Wavelength

• Instrumentation 
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Gamma-ray Missions and Number 
of Sources

30 sources

209 sources

270 sources

1975

2005

[ ]eVE

1995

1985

INTEGRAL/IBIS

CGRO/EGRET

COS-B

310 610 910

SAS-2 ~ 3 sources
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Analysis of EGRET Data – Skymap

Point Sources

• Extragalactic

– Quasars

• Galactic

– Pulsars

– Binaries
– Molecular 

Clouds
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Analysis of EGRET Data

• Sources subtracted

• Test by fitting models to 
space and energy

• Test criterion: � 2

– Conventional: 1528
– Hard electron: 974
– Optimized: 462

(796 data points) Galactic plane (Strong, 2004)
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Analysis of EGRET Data – Spectra

Inner Galaxy Galactic PolesStrong et al. (2004)
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Analysis of EGRET Data – Model 
of Diffuse Galactic Emission

Interstellar Radiation Field (ISRF)

Extragalactic � -ray background (EB)� 0 – decay

Inverse Compton Effect (IC)

Bremsstrahlung (Brems)

Cosmic Rays (CR)

Interstellar Medium (ISM)
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Analysis of EGRET data – Spatial 
Distribution of Diffuse Emission

Inner Galaxy Galactic PlaneStrong et al. (2004)

� 0

IC 
Brems 
Total
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Analysis of SPI Data –
Diffuse Model Components

CO

HI

Geometrical Components 
(Gaussian)
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Analysis of SPI data – Sources

2nd IBIS catalogue, 209 sources
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Analysis of SPI Data – Model 
Fitting

• Basic approach

• Bayesian approach
– Likelihood function

– …
SPI schematic view
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Analysis of SPI Data – Sources

0001111325498.0418.0 -

0011123431418.0338.0 -

0112224943338.0258.0 -

01223341241258.0178.0 -

112368122048188.0128.0 -

12381417233873148.088.0 -

22591820304877108.078.0 -

22712192741578498.069.0 -

226112229365210088.058.0 -

236142634446310878.048.0 -

2412174047628412368.038.0 -

69203971829712314558.028.0 -

81533599311412313414548.018.0 -

100�50�20�10�5�4�3�2�1�Energy (keV)



AD.-SEM. 2005-12-09 Michael Lang 15

D
iff

us
e 

E
m

is
si

on
 v

er
su

s
S

up
er

im
po

se
d

S
ou

rc
es

Analysis of SPI data

10
emission diffuse
emission source

»

• Spectrum for the 
inner Galaxy

• 3� source threshold

Strong et al. (2005) � Source confusion?

Sources  >1s

Diffuse

Sources  >3s

IBIS
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Analysis of SPI Data - Positronium

• Inner Region of the 
Galaxy

• Positronium Annihilation 
Components

– Annihilation Line (2 � )
– Annihilation (3 � )
– Power law

Strong et al. (2005)

SPI 
IBIS 
Model
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Source Confusion
• Observations are limited due to angular 

resolution

• INTEGRAL/SPI: 
– Angular response: ~ 2.6°
– Inner Radian  (longitude within 5°)

� Number of detectable sources < 100!

• Chandra:
– Angular resolution: ~ 1’’
– Resolution limited if surface density 

increases by a factor of ~ 40

~ 500 sources arcmin-2
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Inclusion of Prior Knowledge
• Revnivtsev et al. (2005)

– x-ray spectra
– Comparison with locally observed 

stellar populations

• Population Synthesis Model 
(Strong, 2005, not published)

S

= detected

Simulation
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Inclusion of Prior Knowledge

• Compare talk by R. Fischer 
(2005)

• Improvement of SPI results by 
a combination of results from 
adjacent energy ranges

– x-ray: sources
– � -ray: diffuse emission

� prior knowledge

• Alternatively:
Integrated Data Analysis

Strong et al. (2005)

RXTE

SPI

COMPTEL
EGRET
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