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the sky seen by Fermi (> 400 MeV)

Xco ?
CRay gradient?
ISM coupling?

old synchrotron
loops

how much 
mass

out there?

CRay source 
distribution?
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Galactic electrons
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expected spectral variations
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Fermi news: harder local spectrum
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old loops: hollow or filled ?
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local loops
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no haze, but loop I + “bubbles”

WMAP 23GHz polarized intensity convolved with Fermi-LAT PSF for E>300 MeV

Residual map (data-model) for photons with E>300 MeV

arXiv:0912.3478
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Galactic nucleons
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local HI emissivity

Abdo et al., ApJ 703, 1249 (2009)
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local HI emissivity
g)-)<N;):8D)%8)K"NBK:3)54;:5);546D3T);483%3E"8E)Y%EJ)KO)3N";E#:):E)S:#EJ
5:#U"#)86;5":#)"8J:8;"$"8E)X:;E4#)X4#)N,h):8D)h,N)0)G()%8E"#:;7483

Abdo et al., ApJ 703, 1249 (2009)

samedi 12 juin 2010



trip to the outer Galaxy
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probing the outer Galaxy

Gould Belt

Local arm
1 kpc

Perseus arm
2.5-6 kpc

inter-arm
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cloud complexes in the 3rd quadrant
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cloud complexes in the 2nd quadrant
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 Gould Belt (300 pc) !  Local arm (1 kpc)!     Perseus arm (2.5-4 kpc)

Abdo et al., ’10, ApJ 710, 133
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dark molecular gas
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cosmic-ray spectra
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cosmic-ray density gradient
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the ISM
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I(100 !m) IRAS Schlegel ‘98                            dark gas Grenier ’05

               dust

interstellar medium
     HI (LAB) Kalberla ’05             HII <<             CO (CfA) Dame ’01

               gas

IR emission " Ndust: temperature correction

E(B-V) Schlegel ‘98
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CO-to-H2 conversion factor
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flat XCO gradient
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CO-quiet H2 gas
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dark H2 gas
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3rd quadrant
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dark H2 gas
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Fig. 15.— Correlation in the Gould Belt between the H I emissivity and the emissivity per

unit of E(B − V)res. The crosses mark the statistical errors obtained on both emissivities in
the five energy bands. The (red) line shows the best linear fit.
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Table 3. TS = 2∆(lnL ) for the inclusion of the E(B − V)res map in the fit in the
different energy bands.

energy range (GeV) TS

0.2–0.4 53.8
0.4–0.6 124

0.6–1 74.6
1–2 91.8
2–10 38.2

Table 4. Masses for specific clouds, complexes or regions obtained from CO intensities

and the XCO values in Table 2. For selected clouds we also report virial masses and, in the
Gould Belt, the dark-gas mass obtained from the XEBV conversion factor determined

in 4.2.2. All masses are in units of 105 M! and the errors includes only the uncertainties on
XCO or XEBV.

l b d (kpc) MCO Mvir(rA) Mvir(〈r〉) Mdark

Cepheus [100, 117] [6, 22] 0.3a 0.37±0.02 0.687 0.903 0.160±0.011

Polaris [117, 129] [18, 30] 0.25b 0.052±0.003 0.208 0.159 0.031±0.002
Cassiopeia [117, 145] [2, 18] 0.3a 0.61±0.03 0.893 1.062 0.34±0.02

Gould Belt [100, 145] [−15, 30] 0.3 1.47±0.08
NGC 7538 [107, 115] [−5, 5] 2.65c 20±2
NGC 281 [120, 125] [−9,−5] 3.0d 0.79±0.08 1.205 1.047

Perseus arm [100, 145] [−10, 10] 3.0 57±6

aGrenier et al. (1989)

bHeithausen & Thaddeus (1990)

cMoscadelli et al. (2009)

dSato et al. (2007)

Abdo et al., ’10, ApJ 710, 133
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CO

HI

photons - IC - HI - CO - E(B-V)res

photons - IC
E>150MeV

linear scale

photons - IC - HI - CO

E(B-V)res

dark gas
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much more soon...
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