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INTRODUCTION/MOTIVATION

WE CAN MODEL THE STRUCTURE OF JETS BUT WE CAN’T EASILY DETERMINE 
THE RADIATION SIGNATURE
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INTRODUCTION/MOTIVATION

TRYING TO MODEL OBSERVED GRB SPECTRA…

Epk = Eo(2 + ↵)
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BAND FUNCTION

Briggs+ 1999

COMPTONIZED FUNCTION



INTRODUCTION/MOTIVATION

…ON SIMPLE OUTFLOWS
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Lundman+ 2013
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METHODS �10

MONTE CARLO SCATTERING OF PHOTONS IN THE JET
VARIABLE SIMULATION SET CONSTANT SIMULATION SET

▸ 1SPIKE 
▸ 40SPIKES 

▸ 40SP_DOWN ▸ 16TI 
▸ 16OI 

▸ 35OB

Lopez-Camara+ 2014 Lazzati+ 2013a



▸ For a given viewing angle collect 
the photons propagating in that 
direction  

▸ Identify which photons arrive at 
what time  

▸ Use this info to construct light 
curves and time resolved spectra  

▸ Fit the spectral bins with the Band 
or “Comptonized” function as 
determined by a statistical F-Test 

METHODS

COLLECTING THE PHOTONS LEADS TO OBSERVATIONS OF THE SIMULATED EVENT

Lazzati 2016; Parsotan & Lazzati 2018a, Parsotan+ 2018b
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40sp down ✓v = 3�



RESULTS

WE GET INFORMATION DIRECTLY COMPARABLE TO OBSERVATIONS
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40sp down ✓v = 3�

Parsotan+ 2018b



RESULTS

COMPTON SCATTERING CAN RECREATE THE BAND     PARAMETER�

Simulation Set
Fermi Distribution
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RESULTS

COMPTON SCATTERING CAN RECREATE THE PEAK ENERGIES
Simulation Set

Fermi Distribution
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RESULTS

COMPTON SCATTERING CAN RECREATE THE BAND LOW ENERGY PARAMETERS
Simulation Set

Fermi Distribution
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RESULTS

THE SIMULATION SET IS CONSISTENT WITH THE GOLENETSKII RELATION
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Parsotan+ 2018b



RESULTS

THE SIMULATION SET IS NOT CONSISTENT WITH THE AMATI RELATION
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RESULTS

THE SIMULATION SET IS RELATIVELY CONSISTENT WITH THE YONETOKU RELATION
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SUMMARY
▸ We can conduct global radiative transfer simulations of 

synthetic GRBs using realistic jet profiles 

▸ We can investigate the effects that varying central engine 
temporal properties have on the resulting radiation 

▸ We are in agreement with the Yonetoku and Golenetskii 
relations but not the Amati relation 

▸ The Band parameters can be reproduced with 
photospheric emission
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IMPROVEMENTS WILL BE MADE TO MCRAT

▸ Need more low energy photons 

▸ Add synchrotron radiation 

▸ Conduct this analysis for 
simulations of SGRBs and try to 
understand the emission from 
GRB170817A 

▸ Include instrumental effects in 
synthetic observations
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QUESTIONS?
THANK YOU

PA R S O TA N  &  L A Z Z AT I  2 0 1 8  A P J  8 5 3  8  

PA R S O TA N +  2 0 1 8  A P J  8 6 9  1 0 3  

R E S E A R C H G AT E . N E T / P R O F I L E / T Y L E R _ PA R S O TA N  

S C I E N C E . O R E G O N S TAT E . E D U / ~ PA R S O TAT /  

G I T H U B . C O M / L A Z Z AT I - A S T R O / M C R AT

http://iopscience.iop.org/article/10.3847/1538-4357/aaa087/meta
https://iopscience.iop.org/article/10.3847/1538-4357/aaeed1/meta
http://researchgate.net/profile/Tyler_Parsotan
http://www.science.oregonstate.edu/~parsotat/
https://github.com/lazzati-astro/MCRaT
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RESULTS

THE “CONSTANT” SIMULATION SET 
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RESULTS �24

THE “VARIABLE” SIMULATION SET 
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All Photons
Photons 
Injected 
Within 2o

RESULTS

HIGH LATITUDE PHOTONS CONTRIBUTE TO THE LOW ENERGY TAIL OF SPECTRA
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