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H.E.S.S analysis: 1RXS J023832.6-311658
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e Interesting source with hard TeV spectrum
« Good candidate to study IGMF

« Simulation of observed photons distributions
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e H.E.S.S analysis: 1RXS J023832.6-311658

Source detection
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e Source clearly visible on sky maps and significance distribution

e Background well normalized

Florian Gaté 3



CUAPP

Significance

|ICRC contributions

e H.E.S.S analysis: 1RXS J023832.6-311658

Stereo std

Source detection

S R R o

Significance vs time - MultipleOff

po 1.681 = 0.006755
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1RXS J023832.6-311658 17.7 live hours (15.8 acc. corrected)

ON=326 OFF=4311 (0.=18.83)

97.0 v, 0=5.9 S/B=0.4 (Single OFF: 0=4.7)

0.09 +- 0.02 y/mn
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e source detected with 6 sigma significance

« 15.8 live hours after acceptance correction
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Flux x E2 (cm? s TeV")

|ICRC contributions

e H.E.S.S analysis: 1RXS J023832.6-311658
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True energy (TeV)

Flux x E? (cm? s TeV")

Source characteristics
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PL corrected for EBL

Likelihood

----------- Prrssssseeshessses el (51,000 TeV) = (2.294€-03 + 1.544e-03).10" cm? s

51 TeV”
= 3 2 . 6 m? s’ TeV’

Index: (2.232 = 0.410)
Redshift: (2.300e-01 + 0.000e+00)

alpha: (1.000e+00 = 0.000e+00)
Decorrel lation ener gy = 0.288 TeV

Likelihood : -32.6

e Hard spectral index around TeV energies (~2.2)

True energy (TeV)
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e H.E.S.S analysis: 1RXS J023832.6-311658

Source characteristics
Stereo + Mono std
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e Light curve compatible with a steady emission
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e H.E.S.S analysis: 1RXS J023832.6-311658

Source characteristics

—> The characteristics are suitable to study cosmological showers

Interaction with CMB
inverse Compton

e

Interaction with EBL
pair production

e-

e+

¢

TeV gamma
source

14
J

e
—_ e+
Interaction with IGMF B
pair deviation/synchrotron

e Known and important redshift (z = 0.23): Strength of the absorption
e Hard spectrum (2.2) at TeV energies. cascade generation
« Low variability: steady emission is assumed to calculate the cascade
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e H.E.S.S analysis: 1RXS J023832.6-311658

N |IGMF study
—> Intrinsic spectrum
Use FERMI & HESS data -
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e H.E.S.S analysis: 1RXS J023832.6-311658
== Intrinsic spectrum

|IGMF study

CTATools-like spectrum modeling
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|ICRC contributions

e H.E.S.S analysis: 1RXS J023832.6-311658

|IGMF study

E— R I

—> Simulation of observed photons Fitoussi 2017
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e H.E.S.S analysis: 1RXS J023832.6-311658

Source detection

Source characteristics

R

|GMF study

—> Test different IGMF configurations compared to hypothesis
—> Exclusion regions for IGMF values
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Gamma-ray Propagation Task Force

Study cosmological effects on GR propagation

e

CTA capabilities

EBL Simulation &Analysis
Axion-Like Particles

« GammaPy

Cf'\'/\/'F e CTAToo0ls

ntrinsic Spectra
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o CTA GPROPA task force: CTATools

Using FERMI data

* GeV data corrected for EBL absorption

* Here using Franceschini model

* No spectral shape is assumed

* chi squared values or likelihood
corresponding to each model are

computed

* Extrapolation is performed using the
model giving the best agreement

E2dN/dE(erg.cm-2.s-1)

10—11_

Intrinsic Spectra

& Extrapolation

PKS1440-389 z=0.0654

« PowerLaw chi”~2 = 38.15
—— LogParabola chi”™2 = 36.90
—— ExpCutOff chi™2 = 35.96

¢ FERMI deabsorbed

105

W 100 197 100 100 1o

energy (TeV)
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o CTA GPROPA task force: CTATools

Intrinsic Spectra

& Extrapolation

Using FERMI and TeV data

IC310 z=0.019

e GeV + TeV data corrected for EBL

absorption
1011
. . . — .

* Here using Franceschini model &
(@)
. 5
* No spectral shape is assumed %
o
L
* chi squared values or likelihood =
corresponding to each model are ~

L PowerLaw chi™~2 = 2.63

CompUted —— LogParabola chi~2 = 2.55
—— ExpCutOff chi™2 = 2.54

. . . 10713- ¢ FERMI deabsorbed
* Extrapolation is performed using the | ¢ MAGIC deabsorbed
model giving the best agreement 103 162 10T 10° 1ot 102

energy (TeV)

Florian Gatée 14



cUAPP |ICRC contributions

o CTA GPROPA task force: CTATools

|IGMF study

Fitoussi 2017 integrated

10—11
. . . . :-T 1012
* Simulate distributions of ¢
observed photons for a large set =
O
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)
=
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* Using CTAIRFs 2
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----- cascade photons
 CTA capabilities to probe IGMF - T soucephotons
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o CTA GPROPA task force: CTATools

EBL

 Join fit of EBL and intrinsic (E) = Qint X e_O‘XT(E»Za”)

emission —e— HESS limits
—a— Fermi/LAT mits

ASE
N

*  Fit normalization factor S . o= C7A predceon
S : Simulations by Dar}iel Mazin (see
*  Reconstruction of the scaling § . "Science with CTAY, AGN section)
factor for different models 2 1 T
w
0. . | | 1T 1T
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o« CTA GPROPA task force:

CTATools science:

e EBL

e Axion-Like Particles Content of the contribution
e |IGMF to be determined soon

o LIV o

* |ntrinsic Spectra

CTATools macros:

 EBL models  CTA IRFs
* |GMF simulation * Analysis (Plots,...)
* Intrinsic Spectra * Read FERMI catalogues

e (Ctools simulation
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