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November 25, 1952 It is also evident that the determination of the intensity and the spectrum of

gamma-rays may turn out to be a source of information about cosmic rays them-

0.6g cm=2. In the passage through this thickness t%clvcs..Thc possibility of studying in‘ this wa.y co§mic rays in the metagalactic .spac.e
secondary particles are scarcely produced except photons is particularly valuable. The magnetic fields in this case are so weak that relativistic

which are due to the decay of neutral pions. The
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RAY SPECTRAL SOURCE FUNCTION
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OSO0-3 (Third Orbiting Solar Observatory, launched on 1967)
First clear experimental evidence of Galactic diffuse emission
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FiG. 8.—Sky map of the y-ray intensity in galactic coordinates. The element of area on the
map to which the formula given in the text applies is approximately 245 square degrees.
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counts per 0.25 degree pixel
sqrt color scaling

x19 second Small Astronomical Satellite g5 50 MevV x17 Cosmic ray Satellite (‘option B') g < 50 MeV

11,762 events 198,327 events

e — e, = > 90 MeV o — e £ > 50 MeV
0 1 0 4

x6 Energetic Gamma Ray Experiment Telescope x37 Fermi - Large Area Telescope

E > 50 MeV I e

E > 360 MeV

1,151,662 events 43,109,003 events

E > 50 MeV E > 50 MeV
——— —— iffuse ~60%
16 0 2F4ffuse ~60%
NASA High Energy Astrophysics Science Archive Research Center (HEASARC)
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RXTE-PCA E=3-20 keV DIRBE, 1.25,2.2,3.5 pm

Revnivtsev et al., 2004, A&A 418, 927-936
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Comptel |- 30 MeV

http://www.mpe.mpg.de/~aws/comptel/aws/skymos/skymos.html
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Template fitting: correlate Fermi counts

with other wavelength maps or with predictions
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counts per 0.25 degree pixel
sqrt color scaling
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Template fitting: correlate Fermi counts
with other wavelength maps or with predictions

LAT counts correlated with atomic hydrogen

log color scaling

S
1 1000

0 225

Predicted LAT counts derived from LAB radio survey.
counts per 0.25 degree pixel

sqrt color scaling
E>360MeV
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Template fitting: correlate Fermi counts
with other wavelength maps or with predictions

LAT counts correlated with atomic hydrogen

log color scaling

S
1 1000

0 225

Predicted LAT counts derived from LAB radio survey.
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Template

fitting: correlate Fermi counts

with other wavelength maps or with predictions
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Template fitting: correlate Fermi counts
with other wavelength maps or with predictions

LAT counts correlated with atomic hydrogen

log color scaling
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1 1000
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Predicted LAT counts derived from LAB radio survey.
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Template fitting: correlate Fermi counts
with other wavelength maps or with predictions

LAT counts correlated with atomic hydrogen

log color scaling
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Template fitting: correlate Fermi counts
with other wavelength maps or with predictions
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Comparison between LAT emissivities and emissivities calculated from computed local interstellar spectrum (LIS)
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130MeV - 50GeV

Large scale in diffuse emission Fermi LAT counts not correlated with

' gas Galactic inverse-Compton,
2 isotropic or sources.

“ A excess with harder spectrum possibly
associated with Loop | in the northern and
southern central region is also observed. ”

Casandjian, Grenier for the Fermi LAT Collaboration
2009 Fermi Symposium, eConf Proceedings C091122

-------

Full description of the Fermi bubbles:
Su, Slatyer, Finkbeiner, 2010, Apd, 724, 1044

counts per 0.5 degree pixel
14 months

-20 20

Gamma 2012 9 Jean-Marc Casandjian

Wednesday, July 11, 2012



130MeV - 50GeV

Large scale in diffuse emission Fermi LAT counts not correlated with

gas, Galactic inverse-Compton,
isotropic or sources.

“ A excess with harder spectrum possibly
associated with Loop | in the northern and
southern central region is also observed. ”

Casandjian, Grenier for the Fermi LAT Collaboration
2009 Fermi Symposium, eConf Proceedings C091122 .‘\:f&,"‘fl'sft‘ e

\ ‘N 'y?\‘\:
Full description of the Fermi bubbles:
Su, Slatyer, Finkbeiner, 2010, Apd, 724, 1044

counts per 0.5 degree pixel
3 years

-20 20
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130MeV - 50GeV
. - Fermi LAT counts not correlated with
> gas, Galactic inverse-Compton,
isotropic or sources.

Large scale in diffuse emission

“ A excess with harder spectrum possibly
associated with Loop | in the northern and
southern central region is also observed. ”

Casandjian, Grenier for the Fermi LAT Collaboration

¥ 03 GHz polarized WMAP
2009 Fermi Symposium, eConf Proceedings C091122 .

Full description of the Fermi bubbles:
Su, Slatyer, Finkbeiner, 2010, Apd, 724, 1044

counts per 0.5 degree pixel
3 years

-20 20
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130MeV - 50GeV

——— t correlated with
- el \

Large scale in diffuse emission

verse-Compton,
opic or sources.

“ A excess with harder spectrum possibly
associated with Loop | in the northern and
southern central region is also observed. ”

Casandjian, Grenier for the Fermi LAT Collaboration

23 GHz polarized WMAP
2009 Fermi Symposium, eConf Proceedings C09112:

Full description of the Fermi bubbles: W o ; ;
Su, Slatyer, Finkbeiner, 2010, Apd, 724, 1044 ' X \ k i 4

counts per 0.5 degree pixel
3 years
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130MeV - 50GeV

Large scale in diffuse emission t correlated with

verse-Compton,
opic or sources.

“ A excess with harder spectrum possibly
associated with Loop | in the northern and
southern central region is also observed. ”

Casandjian, Grenier for the Fermi LAT Collaboration

23 GHz polarized WMAP
2009 Fermi Symposium, eConf Proceedings C09112:

Full description of the Fermi bubbles:
Su, Slatyer, Finkbeiner, 2010, Apd, 724, 1044

g :
e o e A counts per 0.5 degree pixel
3 years
[ — |
20 20
Gamma 2012 13
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130MeV - 50GeV

Large scale in diffuse emission

Fermi LAT counts not correlated with
gas, Galactic inverse-Compton,
isotropic or sources.

“ A excess with harder spectrum possibly
associated with Loop | in the northern and
southern central region is also observed. ”

Casandjian, Grenier for the Fermi LAT Collaboration

B 23 GHz polarized WMAP
2009 Fermi Symposium, eConf Proceedings 0091122 7

Full description of the Fermi bubbles:
Su, Slatyer, Finkbeiner, 2010, Apd, 724, 1044

S ——— \\\% s - ~ - g
T N S e counts per 0.5 degree pixel
3 years
| e
-20 20
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130MeV - 50GeV

== o 7 Fermi LAT counts not correlated with

R e e 935, Galactic inverse-Compton,
Y & oS - isotropic or sources.

Large scale in diffuse emission

“ A excess with harder spectrum possibly
associated with Loop | in the northern and
southern central region is also observed. ”

Casandjian, Grenier for the Fermi LAT Collaboration ‘
2009 Fermi Symposium, eConf Proceedings C091122

Full description of the Fermi bubbles:
Su, Slatyer, Finkbeiner, 2010, Apd, 724, 1044

counts per 0.5 degree pixel
3 years
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130MeV - 50GeV
Large Sca|e in d|ffuse emission - - _ Fermi LAT counts not correlated with
. - E gas, Galactic inverse-Compton,
' isotropic or sources.

“ A excess with harder spectrum possibly
associated with Loop | in the northern and
southern central region is also observed. ”

Casandjian, Grenier for the Fermi LAT Collaboration

23 GHz polarized WMAP
2009 Fermi Symposium, eConf Proceedings C091122

Full description of the Fermi bubbles:
Su, Slatyer, Finkbeiner, 2010, Apd, 724, 1044

=t o counts per 0.5 degree pixel
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130MeV - 50GeV
Large Sca|e in diffuse emission ) _e— Fermi LAT counts not correlated with
. - 25 gas, Galactic inverse-Compton,
isotropic or sources.

“ A excess with harder spectrum possibly
associated with Loop | in the northern and
southern central region is also observed. ”

Casandjian, Grenier for the Fermi LAT Collaboration

23 GHz polarized WMAP
2009 Fermi Symposium, eConf Proceedings C091122

Full description of the Fermi bubbles:
Su, Slatyer, Finkbeiner, 2010, Apd, 724, 1044

: 1\-; ;;,;..,/- — counts per 0.5 degree pixel
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130MeV - 50GeV
Large scale in diffuse emission

Fermi LAT counts not correlated with
o R gas, Galactic inverse-Compton,
e . isotropic or sources.
“ A excess with harder spectrum possibly
associated with Loop | in the northern and
southern central region is also observed. ”

Casandjian, Grenier for the Fermi LAT Collaboration 7.,
2009 Fermi Symposium, eConf Proceedings C091122 Tg_

23 GHz polarized WMAP
. - ' ;:Jx/ ¥y
‘/( : - - 4 ,./', -
Full description of the Fermi bubbles: 3 g
Su, Slatyer, Finkbeiner, 2010, ApJ, 724, 1044 2~ &
e il e —— counts per 0.5 degree pixel
3 years

2.5GeV
- ﬂ’:_ i’:";’ ;;‘ . \‘\\." :‘.-\ 7‘\‘:“ =
- &i s %, e 7 -:»”’n"‘\ ¥. 5 X \\j‘\‘ “‘ “ -
Fermi bubble o i A s, TR S N
’-./,' .'ﬂ'/'f_l“_‘-b',’..'{?'f "‘ ) ?.‘. - .\ . ’:.§\‘ \\\\'\\\.\\

- 4 "/ ”-q‘ o ?x;""x i » . ."‘.""§ .g‘_ & \:\\;' 2 N \\\Q
‘ ".":'}'4 .‘5 : l"‘f"‘t 'y -.'l.f ; Wy "k..:‘{‘&%‘ﬁ j e - 3
Fermi peanut WEN DG RN R s Phelte® IR T2

or
Fermi acorn ?

Gamma 2012

Jean-Marc Casandjian
Wednesday, July 11, 2012




Conclusion

The Galactic interstellar gamma-ray emission first observed at the end of the sixties is now studied from the
keV to the TeV.

Fermi-LAT with its large effective area, good angular resolution, energy range and survey scanning mode is an
ideal instrument for precise diffuse studies like the HI emissivity.

This emissivity agrees with recent diffusive propagation based electron and proton LIS calculation.

Multi-wavelength studies are needed to support the interpretation of diffuse emission in term of interaction
between cosmic-ray and interstellar medium (IR, Integral, Comptel, synchrotron).

New exciting large scale structures were observed, careful foreground and background modeling are still
required in the plane to help their interpretation.

CTA will also detect the diffuse emission..
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