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INntroduction

- Ultra High Energy Cosmic Ray (UHECR): E > 10 eV

- Prompt phase of gamma-ray bursts (GRBs) have been
oroposed accelerators

+ High-luminosity GRBs vs low-luminosity GRBs
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If cosmic-rays (CR) are accelerated, so are electrons
Electrons in magnetic fields radiate

s this radiation compatible with observations”



Method

Requirement of UHECR —
- Conditions on magnetic field — =

Determine the synchrotron spectrum for electrons
in this magnetic field —

- Compare it with observations
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- Magnetic field



Constraints

Acceleration time scale shorter than cooling time scales

tooi(B) < minftlyne (B), thas the]

acc,i sync,?

Magnetic luminosity cannot be larger than total luminosity
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Synchrotron spectrum

- The spectrum is a function of B’ and 7

- You can calculate the flux in any band you want
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- Results & conclusion
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Proton in high-luminosity GRB with T' = 300
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Conclusion

UHECR acceleration in GRBs is problematic because it
would necessarily result in very high fluxes, especially
INn optical, which is not observed

- Thank you
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Relevant time scales

Acceleration time scale shorter than cooling time scales

t/acc,z'(E) < min[t;ync,i(E)a t;dv t;w]

E
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Synchrotron spectrum

Shape is well determined but
depends on the relative
position of Yms Ye» YSsa

v/ minimum electron Lorentz
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Synchrotron spectrum

- Normalization is set by

- Number of radiating

- Power radiated per electron

For each value of B’ and r
a spectrum can be calculatead

electrons
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+ Bonus (preliminary) results!
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log(B'/[G])

Proton in high-luminosity GRB with T' = 300
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Proton in high-luminosity GRB with T' = 300

Relatively large allowed parameter space

Problems with energy budget;
magnetic luminosity too large
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