
Tim Linden

with Stefano Profumo

Caltech April 13, 2010

University of California ðSanta Cruz



}Are we already seeing dark matter?

}Difficulties in extracting a dark matter signal

}How could we determine whether an 
unknown signal is due to dark matter 
annihilation?
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}Many sources:

ƁExtragalactic

ƁÙ0 decay

ƁInverse Compton Scattering

ƁBremsstrahlung Emission

ƁUnresolved Point Sources
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}Many sources:

ƁExtragalactic

¶Isotropic Source Classes

¶Sources include blazars , 
starburst galaxies

ƁÙ0 decay

ƁInverse Compton Scattering

ƁBremsstrahlung Emission

ƁUnresolved Point Sources
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}Many sources:

ƁExtragalactic

ƁÙ0 decay

¶Proton collisions with galactic dust

¶Well defined emission spectra

ƁInverse Compton Scattering

ƁBremsstrahlung Emission

ƁUnresolved Point Sources
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}Many sources:

ƁExtragalactic

ƁÙ0 decay

ƁInverse Compton Scattering

¶Interactions of charged leptons 
with Interstellar radiation field

ƁBremsstrahlung Emission

ƁUnresolved Point Sources
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}Many sources:

ƁExtragalactic

ƁÙ0 decay

ƁInverse Compton Scattering

ƁBremsstrahlung Emission

¶Relatively weak sources at high 
energies and away from the 
galactic center

ƁUnresolved Point Sources

Tim Linden    UC ðSanta Cruz      4/13/10

T. Porter, 2009 (0907.0294)



}Many sources:

ƁExtragalactic

ƁÙ0 decay

ƁInverse Compton Scattering

ƁBremsstrahlung Emission

ƁUnresolved Point Sources

¶Systematic error - Intensity and 
spectra changes over time
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}How large are the 
astrophysical 
uncertainties in each of 
these background 
signals? 

}Playing a very different 
game than direct dark 
matter detection (e.g. 
CDMS)
ƁShould see millions of events
ƁBut no background rejection
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}Dobler et al. (2009) created models for the 
morphology of these astrophysical components

.

ƁSFD Dust Map for Ù0 decay

ƁHaslam 408 Mhz map for ICS

ƁPoint sources subtracted from 3 - month Fermi catalog

ƁResidual Map mean subtracted to eliminate isotropic
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.

}Dobler et al. finds a significant 
residual when these maps are 
applied

}Residual has a pronounced 
morphology above and below 
the galactic center
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.

}To map this residual, 
Dobler et al add an 
ad hoc template
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This template is a bivariate gaussian with 
latitudinal scale height b̨ = 25 o, and a 
longitudinal scale height of l̨ = 15 o



.

}The haze template 
is co- dominant 
with the isotropic 
background above 
10 GeV

}Other templates 
have reasonable 
spectra
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.

}SFD Dust Map for Ù0 decay

¶Dust is a reasonable tracer for galactic gas

¶Gas acts as the target of energetic protons
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.

}SFD Dust Map for Ù0 decay

ƁBut the cosmic ray distribution is not isotropic!

Tim Linden    UC ðSanta Cruz      4/13/10

Ù̌0 = BEAM x TARGET

Galactic GasCosmic rays
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}Haslam 408 Mhz skymap for inverse Compton 
scattering

ƁAt 408 Mhz , the radio sky should be dominated by 
synchrotron of energetic leptons.

ƁThese same leptons should create ð̙ray emission 
due to ICS of the interstellar radiation field.
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.

}Haslam 408 Mhz skymap for inverse Compton scattering

ƁThe morphology of the interstellar radiation field is not
the same as the morphology of the galactic magnetic 
fields.
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