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Schlegel, Finkbeiner, & Davis (1998)



Greg Dobler (KITP/UCSB)

SFD (100 μm)

Fermi 2-5 GeV

morphological tracers of emission



Greg Dobler (KITP/UCSB)

SFD (100 μm)

Fermi 2-5 GeV

Dobler et al. (2010)

morphological tracers of emission



Greg Dobler (KITP/UCSB)

SFD (100 μm)

Fermi 2-5 GeV

Dobler et al. (2010)

morphological tracers of emission



Greg Dobler (KITP/UCSB)

SFD (100 μm)

Fermi 2-5 GeV

Fermi collab. (2012)

morphological tracers of emission
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Dobler, Cholis, & Weiner (2011)

morphological tracers of emission: CAUTION

π0-to-dust column ratio varies with position, 
especially towards the center of the Milky Way
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Fermi 2-5 GeV

Dobler et al. (2010)

morphological tracers of emission

an ~5 GeV excess!!!
                             ...and a LINE!!!
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Fermi “haze”

...and later the 
“Fermi bubbles”
(Su et al., 2010)

the Fermi Haze a.k.a. Fermi Bubbles



Greg Dobler (KITP/UCSB)

Dobler et al. (2010)

the Fermi Haze a.k.a. Fermi Bubbles



Greg Dobler (KITP/UCSB)

Dobler et al. (2010)

the Fermi Haze a.k.a. Fermi Bubbles

does it extend to the center?
source of ~few GeV excess directly?

injection of hard spectrum cosmic-rays?



Greg Dobler (KITP/UCSB)

Dobler et al. (2010)

the Fermi Haze a.k.a. Fermi Bubbles

does it extend to the center?
source of ~few GeV excess directly?

injection of hard spectrum cosmic-rays?

Loop I “excess”
issue for cluster 
constraints?



Greg Dobler (KITP/UCSB)

Dobler et al. (2010)

the Fermi Haze a.k.a. Fermi Bubbles

does it extend to the center?
source of ~few GeV excess directly?

injection of hard spectrum cosmic-rays?

Loop I “excess”
issue for cluster 
constraints?



Greg Dobler (KITP/UCSB)

Fermi 2-5 GeV

Dobler et al. (2010)

no templates required...



Greg Dobler (KITP/UCSB)

Fermi 2-5 GeV

Dobler et al. (2010)

no templates required...



Greg Dobler (KITP/UCSB)

visible even with no templates, no fitting, no subtraction, etc...
Fermi 2-5 GeV

Dobler et al. (2010)

no templates required...
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synchrotron

to the microwaves...
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= + +

WMAP 23 GHz “full sky fit”

energy dependent diffusion lengths? (e.g., Mertsch & Sarkar 2010), 
pulsars?, modified source injection?
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= + +

23 GHz haze

Dobler (2012)significant “tension” with DM models
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coincident “edge”?  YES!

Dobler (2012b, in prep)

independent confirmation that 
the Fermi Haze/Bubbles edges 
are real

demonstrates conclusively 
that the microwave and 
gamma-ray haze/bubbles are 
the same structure observed at 
multiple wavelengths

strongly suggests an inverse 
Compton origin for the 
gamma-ray emission
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Dobler (2012)

polarization


