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Figure 8: The total photo-pion production eross section for protons (solid line) and neutrons (dashed line).
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nucleon interoction and attenuation lengths {Mpc)
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Figura 9 The nueloon interaction longth (dashed line) and attenuation length (solid line) for photo-pion

production wnd the proton attenvation length for pair production (thin solid line) in the CMDB and the
observational estimate of the total extragalaetic radio background intengity shown in Fig, 10 below.
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Penefration dap?‘L of Pho'f'ons
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Figure 14: Effective peneteation depth of EM cascades, as defined in the text, for the strongest [heoretical
URB astimate (solid lines), and the ohservational URB estimate from Ref. [173] (dashed lines), as shown
i Fig. 10, and for an EGMF < 107" G (thick lines), and 10°% G (thin lines), respactively.
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o) The Local Luminusity Funetlon
Two formes of the luminosity function are In common iise:
L, 2yl Is the comoving density of sources nt redshift * with
lumincsitios between L and L + dL, and p (L, s\d[log, (L)] ix
ihe comoving density of wurces in the logarithmic luminosity
mmofmi{lq.uﬂ.ﬂ where the logarithmic base m |5
;ﬂhﬂyl“wﬂm = dex [0.4). The two forms are roluted
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Radio Background caleulated in the present (solid curves labelled R:
npper curve - no evolution of normal galaxies; oenrve - pare lurminosily
avolition of normal galaxies) and in the radio background of (lark [6] (dotted
line). Also shown are the mean interaction length for pair prodoction in the
microwave backgronnd (2.7K), the infrared and optical backgronnd (TR).
and muwon pair production (p* ) and double pair production (4e) in the
microwave background (8],

Fignre 6: The mean mteraction length for pair E:rmhml.inn for y-rays in the
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2 NEUTRINO FLUX PREDICTIONS
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Figure 12 Neutrino fux predictions: Atmospheric and AGN (1: Stecker & Salamon
1996, Space Sei Rev Th, 1), photomeson production via pyasy (20 Stecker, Dote,
Salamon, & Sommers 1901, Phys. Rev, Letters 66, 2607), tapological dofects (3: Sigl,
liee, Bhattacharjee, & Yoshida 1998, Phys: Rev. D 59, 043504), my = 10" GeV, X
=¥ q + g, supersymmetric fragmention ), Zawn (4 Yoshida, Sigl, & Lee 1998, Phys,
Rev. Letters 81, 50BA), my, = | oV, Primary ®, ~ E“'), and gamima eay bursts (5
Wascinan & Baheall 1997, Phys, Rev, Letters 78, 2202),

Fignre | illnstrates the high energy neutrino lux predictions from various astro-
physidal sources as a futction of neutrino energy. Note that carves show the difforen-
tial novtring fux multiplied by £2 which is equivalent to an energy flix, In the energy
range of 10M1010'7 oV, the AGN neuteino flux is predicted to dominate over other
soutees, However, neutrinos from individual gamma-ray bursts may be ohservable
vin their directionality and short, intense time charneteristics. The timeaveraged
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