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Dispersion relation

Lorentz invariance violation: how to describe it? Rodrigo GuedesLang 4
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Interactions with the Photon Background
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4 Photopion production A
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* LIV on the proton and pion sectors;
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4 Photodisintegration
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* Even though the effects on propagation are very strong, it
cannot be directly measured;
* |t is necessary to obtain the effects on measurements,
such as the spectrum and the composition;
* To do such, the modified energy losses were implemented
in a propagation Monte Carlo code: SimProp v2r3;
» Spectra with 5 free parameters were simulated and fitted
to both the spectrum and the composition for four cases:
= 6 =0 (L)
° 6,=10%
» 6, =10%
s 6p — o (maximal LIV)
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4 Energy Distribution at the Sources A
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* The propagation of UHECR considering LIV has been
calculated by changing the kinematics of pion production
and photodisintegration (GZK effect);

* The modified energy losses have been implemented on
SimProp v2r3;

*» A combined fit of both spectrum and composition has
been done for several LIV coefficients;

* The fit favours low rigidity cutoffs, suppressing the LIV
effects;

*» The maximal LIV case is disfavored by 3 o. This case,
however, is more dependent on the fit conditions;

> Next steps:

*» Photon propagation;
» Air showers;

Conclusions and next steps Rodrigo Guedes Lang 24
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