bsorption an

9

Pait. Production
S o LGP

UV/O/IR
A \\Photcns
e

dE

diM/

Energy




vy Absorption and Pair Production

Threshold energy sthr of a y-ray to interact with a background
photon with energy €1.: 2

gthr =
€l (1 — cosO)

2.03-25_ T T T T T T
e+

1.5e-25F

2
cm |

- E
5. 1.0e-25F - el Y
o :
5.0e-26 ;
5
5’;1111} In =1 —28em (2 — 35111]
1 — Bem
: 1 1 1 1 1 1 1 I |:
0.0e+00 10 100



vy Absorption

Delta-Function Approximation:

1 . 2
{Tg‘f":’(El«.EQJ = ngT €10 (51 = 5)

VHE gamma-rays interact
preferentially with IR photons:

)\2 —= 2.4 El,T‘eV 111




Spectrum of the Extrgalactic
Background Light (EBL)
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EBL Absorption
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w Absorption Intrinsic to the Source

Importance of intrinsic yy-absorption is estimated by the
Compactness Parameter:

A= ‘
47 R (€) mec3

Radiation Transfer Equation gives:
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w-Absorption Internal to the Source
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Pair Production Spectrum

Simplest approximation: y )LZ (o) n1(eg) 1
L Y ~ L\ Jeo TL¢ =
Y+ =Yy-= (81 + 82)/2 4 / 3 €0 : €0
(€0 = 2y)
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Pair Cascades

* The produced e+/e- may have enough energy to radiate
new y-rays (Compton), possibly with enough energy to be
subject to yy-absorption + pair production ...
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* (Deflected) IC cascades may be detectable in GeV
y-rays, lead to extended halos -> Limits on B-field



Magnetic-Field Limits
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