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Propagation models

o Leaky Box model:

Ny 0 (b(E)N) + A (#,E, t)
ot ' OF L= ek
Steady state:

— Low energies (less than a few GeV):
N ~ (QotoEg )E~#*9),

E =)
Q — QOE_pJ Tese = T <E_> 'EO ~ 5 GelV
0

— High energies:

N~ o E-(p+1)
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Propagation models

e Diffusive halo model:

oN 5 , o 0 ]
===V (DVN) + = (b(E)N) = Q(7, E, 1)

Steady state:
— At energies of a few GeV):

N~ 0y p-to+s),
Do
2h = disk and 2H = halo thickness, Dy =~ 10%° cm?/s
— High energies (> 10 GeV).

N~ o g~ (p+1)
a(p—1)




Propagation models

 Diffusive halo model:
— No losses: Green function for diffusion equation:

TZ

1 _
G(r,t) = e 4Dot

Probability for finding a particle, injected at the origin, at a
position x after a time t:

o 1/2
(A) = /(x2) = U x%G(r, t)dr] ~ /2Dyt

IC and sync losses, e loses its energy time 2.3 - 108 /E (y - GeV)
10 GeVe™ - (A) = 4 kpc



Electrons can tell us about local GCR sources

* High energy electrons have a high energy loss rate « E?

- Lifetime of ~10° years for >1 TeV

electrons
» Transport of GCR thr ' = * = " T
[ = = 3 Rockstroh et al. (Radio) 1978
Only a handful of SNR meet S . Golden o al. 1984
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Electron (e- + e*) Measurements
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Electron (e-) Measurements: Magnetic Spectrometer
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ATIC Instrument

Silicon Matrix

Antarctic Flights:
 12/28/00 - 1/13/01
» 12/29/02 — 1/18-03
« 12/27/07 — 1/15/08




Results from three ATIC
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J Chang et al. Nature 456, 362 (2008)
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FERMI All Electron Spectr'um
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Electrons measured with H.E.S.S.

Results: Low-Energy Spectrum

= Cuts:
= impact distance < 100 m

= image size in each camera >
80 photo electrons

= Data set of 2004/2005
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Electron Spectrum

Solar modulatig
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Electron (e-+e*) Spectrum
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Electron (e-) Measurements: using the Earth's Magnetic
Field

Some Dimensions are Disforfed
for Clarity of Presentation
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Electron Spectrum

PAMELA data - Jul 2006 + Dec 2009
AMSO02 data - May 2011 + Nov 2013
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AMS-02, Fermi & PAMELA
(e-+e*) Spectrum
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