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Motivation & Background
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G4Solar Simulation
& GEANT4

Main Assumptions: B snmaron Todisr
CR are deflected by the B field and emitted outward from a G4SO LAR
specific Depth within the Sun with a specific Spectrum and developed by Li Zhe

Angular Distribution. We refer to such cosmic rays as -
arXiv:2009.03888v2
Outward CRs (OCRs).

1025 I |||||||| I |||||||I I |||||||| ] |||||||' P 11N E ] |||||||l 1 |||||||I IR B RALLL F 11 E I |||||||l ] |||||||| ] |||||||| 1 |||||||| I 111 1 3
g Fe~ +et - n+n 0
E £ B ,
1 L | 10 c
_10°g - S
¢ 5 : 10§
> o_ = | —
5 10 - - = 100 &
T, E E = n
> § - i 1071 >
© -1 =— = ()
© 10 = = = '_.
< E =] E = =] G W
§ = S| - £ 2 1074
@l 1 [ i | S
1072 = F = = 1073
L ] i - L i 104
10—3 L1 lllllll L L L Ll J2) lllllll L 11 lllllll L L

107> 10 10* 10%°10~> 10* 10°* 10Y 10* 10%107 10% 10°* 10° 10* 10°
Proton Energy (TeV) Proton Energy (TeV) Proton Energy (TeV)

103 1072



Results

Fitting Result |
Iting ResuUlts GCR Energy Spectrum
10711 4 '_T ]
’|:\ .-1; 10-6 E
Nln Iu: ]
| Y le ]
& \ §
> \ ~
2 3 S ,
: 10—12 J o Lsasessanoaeesaesansantae duid s veviuve LU HE \. E
g w \ “%' 10_? _:
A 3 ]
kS b
o~ \' % 4
B \ S
——— LHAASO (5 yr) : w 1
s SWGO (5 yr) i
10-13 1 HAWC 95% C.L. i
= Baseline (x?/dof = 33.9/25) 10 —
& Fermi-LAT 1
e Total ] Ocp
———y 4 = Baseline
..... e* J — Proton (ECPL)
— i He (@p(R) % Riejp)
10-14 > . r v r 107° T — T T L e e T T T T T —
1073 1072 1071 10° 10t 102 103 102 101 10° 10t
Energy (TeV) Energy (TeV)



107 -
] == F.:/Fiotal (Stat.+Sys.)

] === F.:/Ftpta (0.172+0.063)
Fn/Fiatal (Stat.+5ys.)

* We simulated and successfully B

fitted the Fermi and HAWC 10°
observations of solar gamma rays, ]
and inferred the energy spectrum
of the outward-deflected cosmic

rays at the solar surface. O B e e e e e

* Our simulations indicate that the
electron-positron signal accounts
for approximately ~20% of the
total observed signal.
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* We predicted the energy spectra 15—
of solar secondary electrons, :
positrons, and neutrons at Earth.

These signals are expected to be
detected by future detectors such /e Rt

as LHAASO and VLAST. Energy (TeV)
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