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INTRODUCTION

Lorentz Invariance Violation (LIV) Active Galactic Nuclei (AGN)

Related to some of the particle
responsible of emissions :

Impacts which describing the
on photon’s energy evolution of electron

Implies a between photons

of different energy Compute and

emissions at each time
to research LIV :

Constrain
= Lineal’ 2 trec — ttrue + -[E

- Quadratic : trec = tyrue + TE2




INTRODUCTION

® Low energy photon

. Photon de haute énergie €> Décalage temporelle

Effet LIV seul

Effet intrinseque seul

Réalité : LIV + intrinseque

ACMHA><OMnNnm™O

DISTANCE




PKS 2155-304 Data

LORENTZ INVARIANCE VIOLATION i

1s used to measure
time-delay

Data are split in 2 sets :

Time (s)

- photons as

(considered ) PKS 2155-304 Data

I'=3.46 = 0.04
y?/dof = 16.7/23

- photons used in the

are done to




Time distribution = PKS2155
Template 0.25-0.28
Likelihood 0.3 - 4 TeV

Linear Model
oft=0)=9.9s.TeV'

Time distribution = PKS2155
Template 0.25 - 0.28
Likelihood 0.3 - 4 TeV
Quadratic Model

oft=0)=8sTev’

'/ nat QONrZ2/9
Peod
Sope 1.065 £ 005326

Bas 195296

Tree = 0.96x7,, + 4.7
o(t=0)=10.9 8.TeV"’

Prob
Sope 09843 £ 0086

Bas 139512484

Toe = 0.85x7,, + 1.7

o(t=0) =6.3s.TeV?
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to
calibrate the method and see the

Good results from
(H.E.S.S. Collaboration 2011)
in blue

This results will take part to a
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Further tests were done looking at the
of the reconstructed time-lag

Time distribution = Gaussian . I Lo .
Mean = 3600s, o = 1500 s Egid;sgré%%tslon = Gaussian
Injectled Lag = 0s.Tev™" Spectral index =2
Template : 2-4.5 TeV ; - -1
Likelihood 4.5-20 TeV I1[2:(ren(:t(leadtelz_‘?92-4 (_3, i.él'\t/ev
Total number of set = 1000 per point Likel?hood.4 5_'20 Tev
Total number of set = 1000 per point

3.0 : - 1500 2000 2500
I’ spectrum o gaussienne

well and now
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of electrons’ emitting synchrotron
and inverse-Compton

ON(E,t) O ) N\
. ob <6E ME’”) 2

is used to resolved the equation with a

n—+1 n At

The simplest 2D scheme : u; """ = u; — A_J(F i — F)

. . AV n+s n+s
Lax-Wendroff scheme : '1.1,.,7-”rl = Uy P—— | F =y
. Ax t+3 1=3



log10(vF,) [erg.cm?.s™]

|
— P

-124
107°

Dots are numerical solution

Lines are analytical solution |7
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was considered first
because it’s the only case with simple
analytic solution

Initial electron spectrum :

o

E

“cut

NE,t=0=KE ' [1-

These results don’t rely on real
physical parameters
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CONCLUSION

Lorentz Invariance Violation (LIV)

to reconstruct time-
lag is

from to
analyse data and calibrate with
simulation

for
on-going

on my work the

Active Galactic Nuclei (AGN)

on
simple case

but need to be
1N
literature

like of
particle or of the
emitting zone

for my Friday seminar

(Maybe with update :) )



BACK-UP

Acceleration phase
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Evolution of the emission zone of the "final" model
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2.483e+05 = 2.673e+02

459.1=-02

2.384e+05 = 2.53%9e+02

1483 = 0.2

2.57e+05 = 2.62e+02

2140 =03

1.837e+05 = 2.163e+02

2666 = 0.3

B8.624¢+04 = 1. 44T7e+02

3328 = 0.4

1.206€+05 = 1.961e+02
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Effect of linear model time-lag witht = 100 s.TeV"!




