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OUTLINE

The cosmic leptons problem : ATIC and PAMELA

How can we go beyond : rerouting the y-ray telescopes

Fermi/GLAST measurement of e +e™

HESS measurement of e +e*
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Main background : PROTONS!

2 types of measurements:
* electrons

* positron fraction

ATIC
Tracker/
calorimeter
PAMELA
Magnetic
spectrometer
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Recent release of PAMELA measurement of e* fraction:

TOF (S1) < —r—rrrry L Riehere % ol (008)
ANTIMA A hard electrons
ANTICOINCIDENCE AEAT BurantE000 4
(CARD)
ANTICOINCIDENCE
[ S <1 Py MASS 91 ©
TOF (S2) D (CAT) —_
IU PAMELA 08 o
+
&
~
SPECTROMETER 8 [ 2 ]
ANTICOINCIDENCE g ST E -
(CAS) 8 T
= - l . ]
TOF (S3) F 1
a | N odeemmmma—_—-.
CALORIMETER MIN prop
- 0 = 600 MV
o | MED prop be i
S4 [ TN ] e MAX prop
NEUTROMN - e
STAR 1 10 100
DETECTOR TOA Positron energy [GeV]
T ]
T. Delahaye et al., 2008

Charge separation

Smaller acceptance

. _ :
(~20 cm?sr) Hint for the presence of a primary sourcel
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ATIC MEASUREMENTS
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No charge separation J. Chang et al., 2008
Simpler, higher acceptance :
(~3.10% cm?sr) :
Evidence for a spectral feature!

Possibly consistent with DM annihilation
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Take the best ATIC DM fit : what signal in PAMELA energy range ?

Positron fraction
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Standard assumptions
on the e*/e” backgrounds

No claim that it is DM but
likely : same origin!

Are there other measurements that could help in the near future?
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WHICH DETECTOR IS THE MOST APPROPRIATE?

To observe a feature in the leptons channel

?
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A, is statistically best as long as :

A (I)std ~100 to 1000

E > il(;c < | for leptons
S

Al (I)posit

P. Brun GDR SUSY a Orsay- Dec’08



FERMI LAT

Fermi LAT : very good electron detector
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Electrons are rejected for gamma ray studies | Y Deector”
What if we kept them? f-
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Electron ID up to a few TeV
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LAT : ANISOTROPY

A small dipole (few %) should be detectable with Fermi LAT

Preliminary estimates:
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GROUND BASED GAMMA RAY ASTRONOMY

HESS observes gamma-ray induced showers
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Electron showers are very similar to gamma showers !
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SOME ISSUES ON ELECTRON MEASUREMENTS

« No on/off : need for a high level of background rejection

~ Use of a random forest statistical method
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SOME ISSUES ON ELECTRON MEASUREMENTS

 Potential problems with diffuse gamma
~ Off-source regions
~ Extragalactic observations
~ Use of Xmax to perform gamma/electrons separation
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HESS RESULTS FOR ELECTRONS
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SUMMARY

 PAMELA & ATIC results very exciting]!

« H.E.S.S. provides a good measurement of electron flux

In the near future:

e Fermi~-LAT measurement of e +e*

 Further analyses with H.E.S.S.
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