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Zusammenfassung: leptonische Erzeugungsprozesse

Bremsstrahlung Inverse Comptonstreuung Synchrotronstrahlung



Z-Faktor, spektrumgewichtete Momente
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Leptonisch vs. hadronisch RX J1713.73946
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Leptonisch vs. hadronisch — Cassiopeia A

The black solid line represents the total emission from zones 1 (solid) and
2 (dashed) with various components considered in this work: synchrotron
(red), inverse Compton (green), bremsstrahlung (cyan), and p—p collision
(blue).

We treat the outer "thin rim" (the forward shocks) and the diffuse region
immediately behind the forward shock as zone 1. Zone 2 then includes
the rest of the emission regions (mainly the bright radio ring, knots, and
interior, in particular regions containing inward-moving shocks).
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Nachweis von Gammastrahlung

Messmethoden flir den
Nachweis von Gammastrahlung

- Ausbreitung/Absorption von Gamma-Strahlen
- direkte Messung mit Satellitenexperimenten
- indirekte Messung mit Cherenkov- Teleskopen

- indirekte Messung mit Luftschauerdetektoren
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1,2 — Inverse Compton
4 3,4 — Pair production
1,3 — Monoenergetic photon gas
2,4 — Planckion photon gas
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Absorption von Gamma-Strahlung:
. C
Ausbreitungsentfernungen
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Historische Entwicklung
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Bildintensitat: Energie
Schnittpunkt: Richtung

Bildform: Primarteilchen




herer

) |

-
AN
@)
<L
]
(—I
wn
(o)
\ " 4
O
-
N
(em
P D |
(7]
=,
c—
c
-
0a

0




altitude [km]

N
o
[

20—

15

10

0lIll|llll|llll|llll|llll]ll|l|

-300 -200 -100 0 100 200 300
extension [m]

1.0 TeV gamma shower

altitude [km]

N
T

N
T

15—

10—

0lllllllllIlllllllll[llllllllll

-300

200 -100 0

’.OOO..

6 15 30 60 150 300 p.e.

2.6 TeV proton shower

100 200 300
extension [m]

Photon-Hadron-
Can- vv)fi N
- LI QUL [ |

Hillas-Parameter

2!

A~




Indirekte Messung: Cherenkov-Teleskope (ii
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High Altitude Water Cherenkov Experiment (HAWC)

1( V(/ Mapping the Northern Sky in High-Energy Gamma Rays

High Altitude Water Cherenkov
Gamma-Ray Observatory

Water Cherenkov tank

HAWC comprises an array of 300 tanks that record the
particles created in gamma-ray and cosmic-ray showers.

Observatory

as day and night, providing
ew for the observation air shower
Jy gamma rays. —— particle

200,000 L of
purified water

Puebla, ~ Cherenkov
Mexico / light

— photomultiplier
N tube (PMT)

Particles inside the shower produce
Cherenkov radiation that is detected
by the PMTs.

4

amma rays vs cosmic rays

HAWC selects gamma rays from among a much more
abundant background of cosmic rays.

gamma-ray shower cosmic-ray shower

R Kl o - va ot
. :;‘8%&%}-"
@' SN\
. \“ V.F ‘—\a.

% »
HAWC is located at 4,100 m N
above sea level, covering el
an area of 20,000 m?.
“hot” spots concentrate “hot” spots are more

around the core dispersed
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