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BEAMING IN FAST RADIO BURSTS

Simulate the directional dependence of emission from FRBs

Understand how the beaming affects the observed energy distribution
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This work
Houben 2019
Hardy 2017
—— y= =0.8 + 0.1 (E < 10*%erg)
— y=-1.1+#0.2 (10°%erg < E < 10*erg)
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The cumulative distribution function of FRB121102 can be well
modelled with a power-law.
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» Analysis over a period of
over 1600 bursts from
FRB121102, over the span of
47 days

» Bimodality that appeared
over time & then
disappeared

280  3AE e e « Modelled by a generalized
Cauchy function and a log-
normal function

Log,.Energy (erg)

Li, D., Wang, P, Zhu, W. et al. (2021). A bimodal burst energy
distribution of a repeating fast radio burst source. Nature, 3 / 15
598(7880), 267-271.



» Analysis over a period of

over 800 bursts from
FRB201124A, over the
span of 4 days.

Modelled by a
exponentially connected
broken power-law
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We consider beaming to be the effects of the observers position relative
to the centre of the beam on the observed energy distribution

FRB source

Beam strength

4/15



e’ %

:o. : .O..

:. .:.l %’

Se's ’ "". Npursts = 1000
LA L l.

“ ‘ included angles

®e o .:: .o
Feeo % ,
Lo, ° ‘ angles outside of 13,4
%;. % -'5- that get discarded

.:.o: o:. * FRB

Clarinda Montilla - FTSky2025 5/15



> rmax

A 4

Beam strength

Clarinda Montilla - FTSky2025 5/15



beam strength
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BEAM SHAPES
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BEAM SHAPES 2
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INTRINSIC ENERGY

Broken Power-law

Single Energy Power-law power-law break
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INTRINSIC ENERGY

Single Energy

Power-law
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METHOD

s atd e
g

Generate a set
of uniformly
distributed

observing angles
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Generate a set
of uniformly
distributed

observing angles

N

Set a beam
shape & input
any additional

parameters
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METHOD

Beam strength
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Log-normal
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Generate a set Set a beam
. . Chose an
of uniformly shape & input intrinsic ener
distributed any additional . <
: distribution
observing angles parameters
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of uniformly shape & input L
_ " intrinsic energy observed energy
distributed any additional . .
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RESULTS
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Gaussian & Power-law
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Gaussian & Power-law Gaussian with Central Plateau & Log-normal
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Gaussian & Power-law Gaussian with Central Plateau & Log-normal Relativistic with Central Plateau & Log-normal
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RESULTS
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COMPARISON TO REAL FRBS

FRB20201124A
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COMPARISON TO KNOWN FRBS
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SUMMARY

We find we can create an observed bimodal energy distribution using a
combination of a relativistic beam and a uniform central core, with a log-
normal intrinsic energy distribution.

The energy distributions of FRB20201124A and FRB20121102 fali
within our bimodal regime. This result will allow us to constrain the
plateau size, the parameters of the intrinsic distribution, and possibly

the value of the Lorentz factor.
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SUMMARY

We find we can create an observed bimodal energy distribution using a combination
of a relativistic beam and a uniform central core, with a log-normal intrinsic energy
distribution.

The energy distributions of FRB20201124A and FRB20121102 fall within our
bimodal regime. This result will allow us to constrain the plateau size, the
parameters of the intrinsic distribution, and possibly the value of the Lorentz
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. Our current understanding of these events relies on
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contact me!
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Paper currently in prep.
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