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The "messy” picture
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The “messy” picture: spaghetti correlations
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The "messy” picture: spaghetti correlations
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https://www.pngkit.com/downpic/u2q8q8t4e6w7a9o0_pasta-clipart-spaghetti-clip-art-free/

The "messy” picture: spaghetti correlations
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“Cooking up” to understand the observed relations
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“Cooking up” to understand the observed relations

Synthetic pasta with ingredients <

Background photons
Interaction types o
Composition

Magnetic fields

Too many cooks can spoil the pasta ....
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https://iopscience.iop.org/article/10.1088/1475-7516/2019/11/007
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CR interactions
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CR interactions
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CR interactions
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CR interactions

Photodisintegration interactions
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Stochastic interactions

Nuclear interactions over cosmic distances
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Probabilistic description

Nuclear interactions over cosmic distances
P (L) = Xe Ml
Py(L) = Xe 22 za

CMB

Convolution of exponential
functions with different rates!

f(L) = wexp(AL)Ae

L. Morejon PoS ICRC2023 (2023) 284
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Probabilistic description

Nuclear interactions over cosmic distances
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f(L) = wexp(AL)Ae
EXtragaIaCt|C propagatlon dlstrlbutlons L. Morejon PoS ICRC2023 (2023) 284

Rates ranging several orders of magnitude ... but very similar distribution shapes
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NeuCosmA Himmer et al. Astrop. Phys. Vol. 34 Issue 4, 2010, 205-224

AMS3 (no nuclear cascades) Kinger et al. 2023 (arxiv:2312.13371
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Extra-galactic UHECR Propagation codes

CRPropa Jcap (2022) no. 09, 035; arxiv:2208.00107

SIMProp Rroberto Aloisio et al JCAP11(2017)009

TransportCR kalashev, 0. E., & Kido, E. JET Phys, 120(5), 790-797, (2015)

PriNCe Heinze et al 2019 ApJ 873 88
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. UHECR Source codes
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Extra-galactic UHECR Propagation codes
CRPropa Jcap (2022) no. 09, 035; arxiv:2208.00107
SIMProp Rroberto Aloisio et al JCAP11(2017)009
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EBL effects on the production probability

Differences in the disintegration
of N with the loss of 2 nucleons
for a range of distance and two
energies: purple is CMB
dominated, cyan is EBL
dominated.
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Energy Loss Length [Mpc]

EBL effects on the production probability

Small changes in the energy loss lengths, dominated by interactions with the CMB
However, somewhat dependent on the on the nuclear species.
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Effects on the UHECR spectrum (flat distribution)

Nuclear spectra reflect the small differences, secondaries slightly more affected
because of statistics.
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Effects on the probability of secondaries production

Differences in the disintegration of iror
with the loss of 5 nucleons for a range
of distance and two different energies
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EBL models are only one side of the coin
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EBL models are onIy one side of the coin

X1( ) 1 w n 267 )de - T T T T T rrT T T LI N B B | T T 111!11:
7 2’)’ 2 10° -  S=======x E
<o 10*L |
—shifted log-normal ';D" - -
1 -= Puget-Stecker-Bredekamp 1 : . ——Rachen - Dominguez et al. ]
X -=--Rachen ] 10° = ---Rachen - Stecker et al. 5
— T : ~\ —68% C.L. bands ] - ——SLN - Dominguez et al. .
E \\ O Faul-Berman-Meyer-Olson 1 02 : e SEN Steclaref gl .
b E 1 I". ‘\‘\ : § 1 L 1 . o I 1 1 1 | R B N ) L1 lg
e e e 3 107 10% 10° 10"
- - - ] Y
i - T
() [N (NN Y NN TSN N AN NN SN NN SN N N | el . .
0 20 10 60 0 100 120 FIG. 6: Photodisintegration mean-free-path of “He on the IR
 [MeV] photon background as estimated in [47] and the lower limit
T derived in [49]. In the comparison we have used the photo-
Soriano. Anchordoqui. Torres. Phys. Rev. D 98. 043001, 2018  disintegration derived in this work and those obtained earlier

by Rachen [14].


https://journals.aps.org/prd/abstract/10.1103/PhysRevD.98.043001

A\icre

MICRO website MICRO@github

E——— Thanks:!

CRISP

Cosmic Ray Stochastic Interactions for Propagation »

R DI G L. Morejon PoS ICRC2023 (2023) 284

ECRS | 23-27.09.2024 Leonel Morejon UHECR likelihood origin distr. 37



https://doi.org/10.22323/1.444.0284

