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From Nei Weiner Lecture at SLAC Summer Inst 2009

Candidate Motivation
SIDM galaxy structure issues (cusps)

Spin-
?

iDM Mixed sneutrino, split SU(2) doublet, new force DAMA

MeVDM DM with MeV mass INTEGRAL

M DM that upscatters with = GeV mass force INTEGRAL, more recently PAMELA/Fermi...

Decaying DM DM decays with long lifetime PAMELA/Fermi
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THE NATURE OF THE COSMIC-RAY ELECTRON SPECTRUM, AND
SUPERNOVA REMNANT CONTRIBUTIONS

AHMED BOULARES
Physics Department, Space Physics Laboratory, University of Wisconsin—-Madison
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HI Emissivity Spectrum of each ring [ model for LIS (R=8.5 kpc)
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* Emissivity (CR) spectrum of local arm (R=8.5-10 kpc) is slightly smaller than
that of LIS

» Decreasing emissivity (local arm => => Perseus arm) are consistent
with decreasing CR density across the Galaxy

» Similar CR spectral shape up to R=16 kpc
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Isotropic diffuse emission (100MeV — 100 GeV)
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Analysis A

» Pixel-by-pixel max. likelihood fit of |b|>10° sky
—equal-area pixels with ~ 0.8 deg? (HEALPIX grid)
—sky-model compared to LAT data

— point source and diffuse intensities determined
simultaneously

— Energy range: 200 MeV - 100 GeV
» Sky model:

Gal. diffuse — Maps of Galactic foreground y-rays split into 3
Galactocentric annuli and into contributions from Hl,
H2 & radiation field

— Individual spectra of TS>200 (~>140) point sources
from LAT catalog

Point sources — Map of weak sources from LAT catalog
— Spectrum of isotropic component

extragalactic y-ray 5 Subtraction of residual background (derived from
CR induced bkgd Monte Carlo simulation) from isotropic component

Isotropic component



Analysis B

» Analysis technique used for EGRET (Sreekumar et
al, 1998)

» Source flux and residual background subtracted from
the data

LAT sky > Isotropic spectrum derived from the offset of the
measured flux to the galactic diffuse foreground
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Galactic foreground

HI (7.5kpc < r < 9.5kpc) Inverse Compton scattering

A\

Diffuse gamma-ray emission of Galaxy modeled using GALPROP
Spectra of dominant high-latitude components fit to LAT data:
— Inverse Compton emission (isotropic ISRF approximation)
— Bremsstrahlung and n%-decay from CR interactions with local (7.5kpc < r <
9.5kpc) atomic hydrogen (HI)
» HI column density estimated from 21-cm observations and E(B-V) magnitudes
of reddening
» 4 kpc electron halo size for Inverse Compton component

Y
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C. Dermer, Proc. of the 1st GLAST Symposium (Feb 5-8, 2007, Stanford)
AlIP Conf.Proc.921:122-126, arXiv:0704.2888v?2
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ExtraGal y-ray Spectrum: DMIZX%t 9 5 R

S. Profumo & T. Jeltema, arXiv:0906.0001v2
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ExtraGal y-ray Spectrum: DMIZX%t 9 5 R

S. Profumo & T. Jeltema, arXiv:0906.0001v2
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