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What's new in interpretation of EGRET diffuse g-rays

origin of the GeV excess
=> implications for CR electrons

New extragalactic spectrum
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WMAP will provide
constraints on
electron propagation

pEWHAF SRR 1503)

ApJS 148, 97

34 408 MHz, 23 GHz)
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Direct electron measurements
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Injection -- diffusion -- convection-- energy-loss - reacceleration
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Electrons: propagation complex due to rapid losses

Interstellar radiation field not well enough known

can improve with e.g. WMAP data

big project, but required for GLAST-quality data
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Electron energy losses large at low and high energy

< 100 MeV ionization
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Normal electron spectrum leads to well-known
Is it the CR spectrum or could it be due to sources
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Excess present also in outer Galaxy and high latitudes
-> source hypothesis unlikely -> need hard electron spectrum
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Hard electron injection spectrum improves fit
and away from inner Galaxy is satisfactory
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Hard electron injection spectrum (E-1-?)can improve fit
but still require another component for inner Galaxy (SNR ?)

galdef ID 422 500030
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Milagro, inner Gala.xy
Fleysher 28t ICRC 2003

8 +- 3.3 10109 cm=?srlst>1TeV for E263
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In this scenario, inverse Compton dominates at low energies

and equals m°-decay at high energies
Testable by GLAST
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Latitude distribution can distinguish inverse Compton
(also effect on estimates of extragalactic background)
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SNR Electron spectra from non-linear shock models by
Ellison et al. 2000 ApJ 540, 292:

Pl F'3']

hard spectrum to ~ TeV
with TeV cutoff

as required by diffuse _-rays!

NB
this is spectrum in SNR,
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electrons which give diffuse _-rays?
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Effect of stochastic SNR on electron distribution

particle 0 electrong:1.0Ze4+03 May

130 GeV

particle #0 electrons: 1 .64e+04 MaV

Strong & Moskalenko ICRC2001
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Electron spectrum fluctuates with position
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Inverse Compton
shows fluctuations

reflecting

stochastic SNR

Should be
detectable
by GLAST
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Electrons from nearby/recent SNR
r ~ \Dt D~ E0.3-06 dE/dt ~
a

2
For SNR younger than 105 yr only >TeV eE(ec‘rr'ons have reached
us even for distance 300 pc. Cutoff by energy losses.
Only Vela, Monogem, Cygnus Loop may give individual signature.
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LOW ENERGIES <« 30 MeV

galprop modal 33—500008
0.5k 30,0, 3300l

-5.0<be 5.0
COMPTEL
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10%
Energy, MeV

Below 100 MeV not clear.if CR or source population
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Solar modulation of electrons:
Computed electron spectra (Galactic + Jovian) for Ulysses
Ferreira et al. 2003 ApJ 594, 552
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Pulsar distribution: Lorimer TAU 218, (2004) astroph/0308501
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longitude profiles 300-500 MeV
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New estimate of ex"rr'agalac‘ric diffuse spectrum
in EGRET range
using galprop model of Galactic emission
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