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INTRODUCTION

2y
-
@)
=
-t
-
@
=
o
e
=p)
g
Q.
e
»n
o
@
-
2.
@)
-)
-
@,
fab]
.
O
=)
z
&
|
g~
)
0
| )
H_
gk
oy
i
| &=
g

We can deduce an energy dependent velocity for photons and so time-delay
between photons of different energies :

/\t - ffn(Z)

® | ow Energy photon
@ -Hish energy ohoton € Time-delay

Only LIV effect

Only Intrinsic effect

Reality : LIV ? + Intrinsic

DISTANCE 2


https://www.nature.com/articles/31647
https://arxiv.org/abs/0712.2170

C. Perennes - AGN Modeling and intrinsic temporal effect - 29/11/2017

INTRODUCTION

AGN are good candidate for LIV as they are : Variable (~min)
Very energetic (up to tens of TeV)
Distant (up to z~1 at E >TeV)

Side view —» Quasar
Anatomy of a blazar g

Location: galaxy center

; .
-
Quasar 3C1T75
Blazar < Top view VLA Gem image (¢) NRAD 1996

V:

Blob

A BLAZAR'S STRUCTURE Is likely the same
as for other AGN. Viewing an AGN head-on
results in a blazar.
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ORIGINS FOR INTRINSIC TIME LAG

(1) "Macrophysics" effects due to basic

jet axis — properties of the emitting zone (size,

e RE - ‘
DN Q.()\ geometry, bulk motion, energy

- stratification, radiative transfer and light
travel time ...)
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http://adsabs.harvard.edu/abs/2004ApJ...613..725S
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ORIGINS FOR INTRINSIC TIME LAG

Mrk 501 2006 flare | (1) "Macrophysics" effects due to basic
: 4 properties of the emitting zone (size,
+ " Zas B = A geometry, bulk motion, energy
’ stratification, radiative transfer and light

travel time ...)
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F (0.60-1.2 TeV) [cm?s]

F (1.2-10 TeV) [cm?s]



http://adsabs.harvard.edu/abs/2007ApJ...669..862A
http://adsabs.harvard.edu/abs/2008A&A...486..679B

C. Perennes - AGN Modeling and intrinsic temporal effect - 29/11/2017

ORIGINS FOR INTRINSIC TIME LAG

(2) "Microphysics" effects due to basic emission processes (population of
radiative particles, acceleration and cooling, synchrotron and inverse-Compton
emission ... for leptonic scenarios)

The time evolution comes from the evolution of electrons in the blob :

ONe(7,1) 0

{ [Cc'ool ,},‘.2 . (Cacc . Cadiab) 7] N, (v, l‘)}

oy I

Acceleration domination

+

B(t) « (1/t)"

Adiabatic effect is removed
Scheme of the evolution 6



http://adsabs.harvard.edu/abs/2003A&A...410..101K
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MODELING

A radiative model is applied to each electron spectrum to
get the corresponding Spectral Energy Distribution (SED)
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http://adsabs.harvard.edu/abs/2001A&A...367..809K
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MODELING
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CASE 1: LONG LASTING ACCELERATION SCENARIO

Finally time delay is measured with respect to the lowest energy light curve

Regime 1 Regime 2

Increasing
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Decreasing

time-delay
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https://arxiv.org/abs/1709.04269
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CASE 2 : FAST ACCELERATION SCENARIC

Second case in opposition with the previous one where initial magnetic field
strength is higher => Cooling power is stronger
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https://arxiv.org/abs/1709.04269
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CASE 2 : FAST ACCELERATION SCENARIC

This case shows different behavior from the first one for regime 2

Regime 1: explained by the decreasing
:1(9)

Regime 2: due to cooling time scale,
evolving as 1/y for e
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https://arxiv.org/abs/1709.04269
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WORK IN PROGRESS : IMPACT OF PHYSICAL PARAMETERS
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The "transition" between two
cases is crucial since up to now
no time-delays was found

This could be used to constrain
physical parameter using the
time-delay evolution with energy

12
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FOCUS ON HIGH ENERGY FOR LORENTZ INVARIANCE VIOLATION

Long lasting acceleration scenario Fast acceleration scenario

for source at z = 0.03

for source at z =0.03
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CONCLUSION

AGN modeling shows different type of time delays coming from the
competition between acceleration and cooling

Magnetic field has also big influence on time delay

=> May be used to constrain parameters in the future

Investigation with the variations of the others parameters and re-introduction
of adiabatic effect

Modeling shows intrinsic time delay evolving differently than the LIV one: a
possible way to disentangle them
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