Implications of Auger Composition
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1) What source injection
spectra + composition is
consistent with Auger
Results?

2) What constraints do
presence of nuclei place
on the local sources?

3) Local VHE emitters
which might fit the bill

4) What hope do we have
to identify these sources?
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1%t Order: Cascade of Nuclei Through

Species- single nucleon loss .
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Cascade of Nuclei Through
Species- single nucleon loss

Since nuclei Lorentz factor remains
~conserved, and cross-section varies mildly
with A (nuclear mass)

T56—55 ~ T55—>54ee0

For the case T56—55 — T55—54
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Nuclei Propagation Away from their
Source + their Transmutation
For 10?° eV Iron Nuclei at source-
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Local Scales Effect Highest Energies
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What is the Source Composition?

Keep It Simple
- Single Composition
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How Far is the Nearest Source?
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Mixed
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Summary So Far....
The dominance of nuclei at the high energies

provides useful new information about the proximity
of UHECR sources

Analytic calculations can be used to describe with
reasonable accuracy the spectrum and the
composition results

Agreement with both the spectral and composition
information require that local sources exist which
produce hard spectra

These requirements remain when the more

general case of a mixed composition is considered
Andrew Taylor



The Need For Hard Spectra Sources
of Nearby Heavy Cosmic Rays
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Compactness of UHECR Sources:
Proton/Nuclei Synchrotron Losses

For a 10°° eV cosmic ray:
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Compactness of UHECR Sources:
Proton/Nuclei Synchrotron Losses

For a 10°° eV cosmic ray:
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Compactness of UHECR Sources:
Proton/Nuclei Synchrotron Losses

For a 10°° eV cosmic ray:
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Compactness of UHECR Sources:
Proton/Nuclei Synchrotron Losses

-Need for high velocity shocks

(B~1) n~10 (solid lines)
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Compactness of UHECR Sources:
Nuclei Photo-disintegration
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Compactness of UHECR Sources:
Nuclei Photo-disintegration
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8mey Ecr So

Photo-disintegration threshold:

2Ecrey > Ampc?Eping. » Where myc?Eping. = 1016 eV?

Since, L [10¥ ergs™!] =2 x 10** eV cm™ "
ocr~|[A mb] = A X 10727 cm?

eB[1 mG] = 0.3 eV cm™!

“2T0Rye8 — § x 1016 eV?




Compactness of UHECR Sources:

Nuclel Photo-disintegration
Summary-
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Example Candidate UHECR Source

(a Nuclei Friendly Environment)

- - Di taken from Ferrari -1998
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Example Candidate UHECR Source

(a Nuclei Friendly Environment)

[ tace = nrligrzlor ]
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Example Candidate UHECR Source

astro-ph/0903.1259 (a Nuclei Friendly Environment)
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(L >10% erg s™, D<60 Mpc)
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(L,>10" erg s™', D<60 Mpc)
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(L,>10" erg s™', D<60 Mpc)

TOP 5 in L/D*: GeV Emission TeV Emission
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Anisotropy Signatures of i
UHECR From Cen A?
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Anisotropy Signatures of UHECR
ources?
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Conclusion

The dominance of nuclei at high energies
provides useful new information about the
proximity and spectra of UHECR sources

Intermediate (not compact or too large
scale) regions of AGN potentially can
satisfy the source requirement criterion

The correlation of UHECR with AGN
coupled with their composition information
has great potential for providing “depth”
information to a potential source

Andrew Taylor
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E and a Relation
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scattering length [pc]
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EZ dN/dE eV cm?s’ sr'1] E2 dN/dE [eV cm?g sr'1]

How Far is the Nearest Source?
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Extragalactic Magnetic Fields
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The Need for a Heavy
Composition
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Interaction Rate + Attenuation Rate

Interaction Rate
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Extragalactic Magnetic Fields
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