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Cosmological parameters

Parameter ACDM (TT,TE,EE+lowE) SU(2)

Z,e 7.68 £0.79 6.23 +0.41

z' 1089.95 + 0.27 1715.9+0.19

Z, - 52.88 + 4.06

Ho[kms ' Mpc™] 67.27 +0.60 74.24 + 1.46
2BBN? Quh? 0.02236 + 0.00015 0.0173 + 0.0002

Q. 0.3166 + 0.0084 0.384 + 0.006

O 0.8120 + 0.0073 0.709 + 0.020

Se= 05(Q,,/0.3)°>  0.834 +0.016 0.8021 + 0.0227

Qg - 0.113 + 0.002

Qo - 0.0771 + 0.0012
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-Propagation of UHECRs
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UHECR propagation with Prince-CR
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UHECR propagatlon
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CR source distribution (1+2)*2 (1+Z)24
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UHECR propagation
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- Hadronic interactions.




Hadronic Interaction models
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Hadronic Interaction models
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- Cosmogenic neutrinos




Cosmogenic Neutrinos
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CMB Evolution
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Overview of different T(z)
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Overview of different T(z)
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Summary

iluted CMB
hoton density
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Screening effects due to massive
gauge modes
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CMB radio excess
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Isn't T(z) measured
already?



> To a very good approximation the spectral intensity I(v) of today’s

CMB 1is given as I._g(v)dv = 1672 E‘i dv Mather et al.
E"P( T(z=0) }‘ !
(1994). If we assume a T-z relation of T(z = 0) = ﬂﬂT(z) and a

v-z relation of v(z = 0) = ﬁv with f(z) # g(z), then the Stefan-

Boltzmann law would still have redshifted acmrdmg to the T-z relation:

favtot) = Be =00 = £ (12)' = () favreon.

However, the maximum vy, = 2321 S—T(z = 0) of the distribution

I.—o(v)dv converts to a maximum v/, = 223?31 ‘?Eg T(z) of the dis-

3
tribution I (v')dv' = 1612 ﬂ‘;‘; S dv’. Thus, I (v') no longer
exp( 2y ]—l

glz) T(z)
would be a blackbody spectrum.

|-|.|
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Changed Energy Loss Length
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Cosmological parameters

Parameter ACDM (TT,TE,EE+lowE) SU(2)
z 1089.95 £ 0.27 1715.9 £0.19
Qn, 0.3166 + 0.0084 0.384 £ 0.006
Og 0.8120 + 0.0073 0.709 £ 0.020
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