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Astro-physical background of
cosmic ray (CR) antiparticles

high enerpy particles

<8

p-beam

P
gy .,
-
H, He, C spectra diffusion, propagation B, Be, pbar, e+ spectra

CR antimatter is produced in collisions of the CRs -- protons and He — with interstellar gas.
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Transport Equation
Q = Qpri T Qsec-

Qpri X R™V: primary source term;

Qsec = Z T}Spl/J I secondary production term from spallation of j nuclei with rate I‘].Sp

! !

o )

= ( +€' DV—"L — I’ + — EL
5 = Q+ V- (DVY) =T + = (Ev)
: de . .
E = _E: ionization and Coulomb losses

Y =Y (E,r,z): particle number density
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Boron-to-Carbon Ratio

%Be /°Be ratio
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Also refer to: Jie Feng, et al., Phys. Rev. D 94, 123007 °°



Predicted antiprotons

EPOS-LHC and QGSJET-11-04m are
most advance MC generators to
date.

Both generators predict that the
antiproton-to-proton flux ratio is
lower than AMS-02

measurement.

It is likely that dark matter
scenario can explain this.

Jie Feng and Hong-Hao Zhang,
Astrophys. J. 858, 116 (2018)
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antiproton-to-proton

O*E’ [1/(m? s sr GeV]

Single Channel results:

x10

EPOS LHC

10? 10°

IRigidity| [GV]

—eo— AMS02

P background with 68.3% C.L. band

E 95.4% C.L. band

background + dark matter

Energy [GeV]

e 1 channel with EPOS LHC:

XX = 7T
m, = 783 + 56 GeV
(ov) = (261.20 & 23.93) x 10 20 cm®s™!

x?/n.df.=161.82/207

* No channel with QGSJET-11-04m

Jie Feng and Hong-Hao Zhang,
Astrophys. J. 858, 116 (2018)



Tracker stable to 2 microns over eight years
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Electromagnetic Calorimeter (ECAL)
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