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Cosmic-Ray Electron Energy Spectrum
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An excess of cosmic ray electrons at energies of

300-800 GeV

1,2

1000 "

=
lI.I
:r;
'
et

T T T T TIT[%

EJOdN/E, im2 & ar Gel2)

10 L

10

20084 12H20H

100

Energy (GeV)

1,000

J. H. Adams Jr¥, H. S. Ahn®*, G. L. Bashmdzhagyan M. ChristF, O. Ganel*, T. G. Guzik®, J. Isbert®,
Kim®*, E. N. Kuznetsov®, M. I. Panasyuk A. D.Panov’, W. K. H. Schmidt?, E. S. Sea®, N. V. Sokolskaya®,
. Watts®, J. P. Wefel®, J. Wu* & V. |. Zatsepin®

Figure 3 | ATIC results showing agreement with previous data at lower
energy and with the imaging calorimeter PPB-BETS at higher energy. The
electron differential energy spectrum measured by ATIC (scaled by E*) at the
top of the atmosphere (red filled circles) is compared with previous
observations from the Alpha Magnetic Spectrometer AMS (green stars)”,
HEAT (open black triangles)™, BETS (open blue circles)™, PPB-BETS (blue
crosses)" and emulsion chambers (black open diamonds)**?, with one
sigma uncertainties. The GALPROP code calculates a power-law spectral
index of —3.2 in the low-energy region (solid curve)'. (The dashed curve is
the solar modulated electron spectrum and shows that modulation is
unimportant above 20 GeV.) From several hundred to ~ 800 GeV, ATIC
observes an ‘enhancement’ in the electron intensity over the GALPROP
curve. Above 800 GeV, the ATIC data returns to the solid line. The PPB-
BETS data also seem to indicate an enhancement and, as discussed in
Supplementary Information section 3, within the uncertainties the emulsion
chamber results are not in conflict with the ATIC data.
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All experiments show excess of ATIC 1&2
Electron flux around 300-800 GeV.
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PAMELA Observation of Positron Ratio
arXiv:0819.4995(astro-ph)
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Anisotropy Expected by Pulsars
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FIG. 5: The dipole anisotropy in the electron4-positron spectrum from a source 110,000 yvears old at a distance of 290 pc
(B0656+14-like) and from a source 370,000 years old at a distance of 157 pe (Geminga-like). In each case, we have normalized
the energy output to match the PAMELA data and have used a spectral shape of dN: /dFE; = EZ L5 axp{ —E. /600 GeV ). Also
shown as dashed lines is the sensitivity of the Fermi gamma-ray space telescope to such an anisotropy (after five years of
observation). The Fermi sensitivity shown is for the spectrum integrated above a given energy.
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Dark Matter Candidates
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FIG. 1: (a) The predicted positron fraction from Ay decay via the kinetic mixing with U{1)g_p.

(blue line) and U'(1)s (magenta line), compared with the experimental data [13, 14], including the

recent PAMELA results [1; (b) For U'(1)p_y, case only, using different sets of parameters in solving Life ~ 0(1026sec)
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FIG. 2: {a) The predicted (e~ 4™} spectrum from Ay decay via the kinetic mixing with U{1)g_L

) and U(1)g (magenta line), compared with the varions observational dats [15, 16] inchud-

ing the latest ATIC 2] and PPB-BETS [3] results. (b) For U{1)g_j, case only, using different sets
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bCALET-2 Performance by Simulation
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O HBEF 12H24H(’K) 13:00—18:30
O 1B FBERAARI-4-1

BRBAXE KARFYU /X (BTI) 55SSHEH=R#HE(555-2-04)
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O E#i%
BE#Z Tel: 03-5286-3090 e-mail: torii.shoji@waseda.jp
O 745354

[Observation] (13:00-15:20)
1) High energy electron observation by ATIC
Jin Chang (Purple Mountain Observatory, CAS)
2) Electron energy spectrum at energies of 10-1000 GeV observed by the BETS detector*
Shoji Torii (Waseda University)
3] The CALET Project for Dark Matter and Nearby Cosmic-Ray Source Searches*
Kenji Yoshida (Shibaura Institute of Technology)
4) Propagation of electron components and high energy electron observations with Emulsion Chamber
Jun Nishimura (ISAS)
5) Anti-proton observation by the BESS-Polar*
Akira Yamamoto (KEK) (not confirmed)
6) Status and Initial Results from Fermi Observations of GeV Gamma-ray Sky*
Jun Kataoka (Tokyo Inst. of Technology)
————————————————— Coffee Break ------------------
[Dark Matter] (15:30-17:00)
7) Dark Matter Candidates and Positron (Electron) Excess in Cosmic Ray
- Gravitino Dark Matter and Kaluza-Klein Dark Matter -
Shigeki Matsumoto (Toyama University)
8) Decaying hidden gauge boson and the PAMELA and ATIC/PPB-BETS anomaly
Fuminobu Takahashi (IPMU)
9) Signatures of dark matter annihilation in the light of recent measurements of positron/electron excess
Kazunori Nakayama (ICRR)
[Astrophysics] ( 17:00-17:50)
10) Gamma-ray burst remnants and cosmic-ray positrons
Kunihito loka (KEK)
11)Electrons, gamma-rays and antiprotons*
Toru Shibata (Aoyama Gakuin University.)
[Free Discussions] (17:50-18:30)
*%209r ENLISME305
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