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How to normalized cosmic ray power? Radio vs. gamma rays (or neutrinos . . . )
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Êcr, Lcr, XZ

Jörg P. Rachen (VUB) Catalog of RGs as UHECR sources 36th ICRC, 7/24–8/01 2019 4 / 12



How to normalized cosmic ray power? Radio vs. gamma rays (or neutrinos . . . )

How to normalize cosmic ray power – radio vs. gamma rays
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Êcr, Lcr, XZ
Lpoy . Ljet ∝ (P1 d

2)βL

βRB ∝
√

vj (P1 d2)βL

⇒
⇒

⇑
⇓

⇓
PeV ⇔ EeV ??

τpγ/τpp??

⇐?????????

Jörg P. Rachen (VUB) Catalog of RGs as UHECR sources 36th ICRC, 7/24–8/01 2019 4 / 12



Relativistic boosting The blazar zoo

Relativistic boosting and the blazar zoo

Jörg P. Rachen (VUB) Catalog of RGs as UHECR sources 36th ICRC, 7/24–8/01 2019 5 / 12



Relativistic boosting The blazar zoo

Relativistic boosting and the blazar zoo

PKS0521-36

Jörg P. Rachen (VUB) Catalog of RGs as UHECR sources 36th ICRC, 7/24–8/01 2019 5 / 12



Relativistic boosting The blazar zoo

Relativistic boosting and the blazar zoo

PKS0521-36 b = 1 + 2πf δ2 ' 64

for f = 0.1, δ = 10
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How to find the brightest sources The pitfalls of catalogs and how to avoid them

Astronomical catalogs are bitches!

van Velzen et al., 2012
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bg= The source sample Observed UHECR flux and the impact of the EGMF

UHECR transport - CRPropa simulations
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Summary and outlook

We present a demo sample of 42 radio galaxies as candidates for the
strongest UHECR sources, based on radio scaling of non-thermal
power, including possible effects of relativistc boosting.

We define a “strong source sample” of 15 sources, which is (likely)
complete in the sense that no radio galaxy is missing on that level of
expected UHECR contribution. Five sources in this sample have
so far never been considered in UHECR studies.

Initial tests show that, for suitable parameters and extragalactic
magnetic fields that are strong only in structures, the source sample
can reproduce all known signatures of UHECR anisotropy.

We plan to provide a complete parametrized catalogue of radio-scaled
UHECR sources (plus corresponding continuous source functions for
sources not contained) in electronic form (python class) to be
included in CRPropa simulations.
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