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GRB ? - Gamma-ray burst
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GRB ? — Relativistic, Radiating Blast Wave
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Simple Box Assumption el S

frearm
Jown> upstream

« Homogeneous shell of
electrons/positrons and photons

e relativistic shock

— Injection of non-thermal particles
— turbulent magnetic fields

* particles cool

* photons escape
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GRB 190114C - Afterglow

MAGIC 2019, Nature

GRB 190114C Swift Fermi 2020, ApJ
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GRB 190114C - Afterglow

MAGIC 2019, Nature

GRB 190114C Swift Fermi 2020, ApJ
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What can we learn from this?

* photon spectrum basically resembles electron spectrum

— synchrotron spectacle: electron spectrum + magnetic field + smearing
— inverse Compton spectacle: electron spectrum + size of region + more smearing
— understanding these spectacles we can see the high energy electrons at work
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Synchrotron Radiation

* electron (energy E,) spiraling in turbulent magnetic field B emits
synchrotron radiation at characteristic energy:
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Strong B-field solution
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Inverse Compton Scattering /A“'

* electron scatters photon to higher energy (similar to synchrotron)

 Klein-Nishina suppression when photon momentum non-negligible
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Weak B-field solution

weak magnetic field
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Weak or strong magnetic field?
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