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Cosmic Rays

N\

AGNs, SNRs, GRBs... ' w

Gamma I'El'y' s

They point to their sources, but they
can be absorbed and are created by
multiple emission mechanisms.

black
holes

Neutrinos

They are weak, neutral
particles that point to their
sources and carry information
from deep within their origins.

air shower
L}

They are charged particles and
are deflected by magnetic fields.

Icecube J.A. Aguilar & J. Yang
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Light Emissions

Optical light emission from , faster-than-light”
particles - Cherenkov Light

. Charged particle excitation
— Fluorescence




Photon Generation
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Photon Propagation

Start Height: 20000.0
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Optical Light Emissions

>80% runtime

Function CPU Time: Total ¥ - CPU Time: Self m Instructions Retired: Total lehrstuhl ag
physik b *

aamain 2232.101s D 0.020s 100.0%
__libc_start_main 2232.101s (D Os 100.0%
main 2232.101s D Os 100.0% o
_start 2232.101s IS 0s 100.0% Org,
box3 2208.159s GEEEEEEE 00205 99.0% e >
cerenk 2078.871s D 533.937s BB 93.8%
egsd 2026.466s D Os 90.8%
em 2026.466s D Os 90.8%
shower 2026.466s D 0.070s 90.8%
electr 2023.865s (D 34.329s | 90.7%
distip 449.052s @ 203.941s @ 16.8%
__ieee754_acos_sse2 358.305s @ 318.770s @ 21.0%
tofip 336.495s @ a5co
rmmard 250.622s @ Callees CPU Time: Total ¥ 3 CPU Time: Self
__€OS_avx 192.107s @ 2078.871s 533.937s
rhof 190.668s § » distip 449.052s @B 203.941s §
updatc 187.214s § b tofip 336.4955 @ 214.020s @
—Gl_exp 180.922s § » rmmard | 2318525 @ 231.438s @
psts ol » rhof | 190.2585 8 20.957s |
__leee754_exp_avx 166.768s | |
= e 165.054s § P __cos_avx [ 179.945s @ 38.086s |
do_sincos_1 110.374s | > _sin_avx | 95,1186 § $3.832% |
__sin_avx 104.359s | p telout_ | 55.212s | 54.892s |
telout_ 55.212s | p __tan_awvx | 2.140s 1.960s
do_sincos_1 47.284s | p thick 1.880s 0.290s
__doasin 37.784s | b _ieee754 log_.av]  1.280s 1.280s
do_cos 32.290s |
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Photon Propagation - Interpolation

Straight line propagation with correction factor
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Extension

* Numerical Raytracing
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