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DM can explain both the positron
excesses and total spectrum; but
it is not better than astrophysical
explanation. To clarify the
situation more precise data are
necessary.
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(since PAMELA 2008)

Astrophysical sources Exotic sources
Nearby pulsars, SNRs, Dark matter annihilation
Propagation effects Dark matter decay
Early SN stage interaction
of CRs

et+/(e-+te+) =

(e+bkg+e+extra)/(e'bkg+e'extra +e+bkg+e+extra)
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Updated positron fraction and electron/positron spectra are published in Sep. 2014.

We have precise CR data

Quantitatively study of physics behind




Bkg+pulsar (or DM) to fit the data

(c n -
{Ap- V1, 7’2-1’{)1‘ }, bkg protons.
P = {Ae; 71 Y2, Phy I bke electrons.

{Apsr, v, E.} or {my, (ov)}, exotic sources,

L {Cet, O}, others.

We fit the parameters to data by MCMC to determine the
natures of bkg and extra sources.
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Figure 3. A schematic view of cosmic ray propagation in the interstellar medium
(ISM), production of secondary nuclei, particles and ~-rays.



Bkg+pulsar (or DM) to fit the data

141) V1, V2, Py ) bkg protons,
0 PR Yo. Doy} bkg electrons,
1413\1 o, E.} or {my, (ov)}, exotic sources,

L {Cet, O}, others.

e I
q(p) = flpﬁf <%> (IU)) — ‘_11)51‘1) - (“Xlé)(_l)/‘/[)c')

br

1, propagation of charged particles is treated by Galprop.
We fit the parameters to data by MCMC

2, Note: propagation parameters are the best value to fit B/
C, 10Be/9Be (later we discuss the uncertainties from

astrophysics)







It seems pulsar can fit data roughly. However, the x?/dof=1.8; 60 deviates from
expectaion. Fermi data is not consistent with the AMSO02 data. \We fit without

including the Fermi data. x2/dof=52/80; perfect fit to data!

Yuan, Bi, Chen, Guo,
Lin, Zhang, 1304.1482
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Electrons can provide additional information
about the GCR source

High energy electrons have a high energy loss rate « E2
— Lifetime of ~10° years for >1 TeV electrons

Transport of GCR through interstellar space is a diffusive

Process

— Implies that source of high energy electrons are < 1 kpc away

Electrons are accelerated in SNR

Only a handful of SNR meet the
lifetime & distance criteria

Kobayashi et al (2004)
calculations show structure in
electron spectrum at high energy

10*

Ee=20TeV, 7=5x10°yr m Golden et al. 1984

Do=2x10"(cm2s-1) + Tang 1984
B8 Golden et al. 1994
Distant component excluding
T<1x10°yr and r<1kpc

‘ © Torii et al. 2001

\ & Aguilar et al. 2002

4 Boezio et al. 2000

107

E*J (electrons m=2 s~ sr! GeV?)

Rockstroh et él. (Radio) 1978

e Kobayashi et al. 1999

¢ DuVernois et al. 2001
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Waseda University
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Systematic study of uncertainties of
astrophysics

Propagation
Treatment of low
energy data

Models of strong
Interaction

Galprop version
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TABLE I: Propagation and proton injection parameters
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Baseline design of HERD

LYSO calorimeter

e/y energy detection

CR nuclei energy detection
e/p separation

side silicon strip
charge detection
CR composition

| Cosmic Ray y Energy Spectrum (Example) |

10°

10




Expected performance of HERD

y/e energy range (CALO) tens of GeV-10TeV

nucleon energy range (CALO) up to PeV
y/e angular resol. (top Si-strips 0.1°

)
nucleon charge resol. (all Si-strips) 0.1-0.15 c.u
y/e energy resolution (CALO) <1%@200GeV
proton energy resolution (CALO) 20%

e/p separation power (CALO) <10~

electron eff. geometrical factor (CALO) RN {@YAINeT:\Y
proton eff. geometrical factor (CALO) RWARRGEI(@XIN=Y
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Rock burst: mainly right after excavation
Rich underground water: 5~7m3/s, pressure 10MPa
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Muon Intensity. m* y
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