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|etSeT Blazars in a nutshell
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etSe Beamed Emission (achromatic var.)
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etSe variablility: acc. and cooling (lags,hyst. cycle etc..)

Padovani+ 2017 mrk 421
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delays from crossing time, cooling, acc.,

no crossing time
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MW variability and correlation studies of Mrk 421 during historically
low X-ray and y-ray activity in 2015-2016

Magic coll. 2020
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etSe what we want to test

 QObserved lags are not compatible with cooling, acc., crossing (unless strong fine tuning)
 EXxplanations based on reacceleration, would be challenging due to MW observations

We want to test if it is possible to reproduce a radio-y due (T>>d) due to blob expansion

W. Max-Moerbeck+ 2014
B. Pushkarev+ 2010
Ghisellini+1985
McCray,R. 1968



etSe blob expansion

,Bexp — Vexp/c

R(t) — RO "'IBexpc(ZL _ texp)H(t _ texp) R
R R # /—\ R(t)
B() = By( )" mp € [1,2] o

R(?)

Magnetic field (flux freezing and conservation): (Begelman, Blandford, and Rees 1984)

* B|| aR-? (poloidal) mpg=2
* BLaR-! (toroidal) mg=|
* for initial mixed configuration,and no velocity gradient, B will dominate with mg ~ mr
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blob expansion
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If the electrons are confined within an
expanding volume, they are subject to
adiabatic losses as they do work which
reduces the internal energy of the gas.
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here we add adiabatic cooling
(t=time elapsed from the expansion)
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self-consistent approach

-

Tramacere+2022, Tramacere+2011 injection term
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etSe self-consistent approach
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self-consistent app
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VF, (ergcm™2 s71)

Fv (ergcm~? s~1Hz™1)

Click on the image to reproduce the animation on youtube
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https://www.youtube.com/watch?v=A2ipW4dxN8w
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deriving phenomenological trends
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Tramacere+ 2022
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Tramacere+ 2022
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Tramacere+ 2022
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etSe Radio-y response
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etSe conclusions

 Radio-gamma delays on weeks to year timescales can be self consistently
reproduced by adiabatic blob expansion

 \We derived phenomenological relations, validated via accurate numerical
simulations, and plugged to a response function, providing a direct link between

the radio delay timescales and physics of the jet

e Implication on structure of magnetic fields, jet expansion, and MW connection
open an interesting path to a deeper understanding of the how the engine of the
jets work, and how jets evolve on larger scales, providing connection between
micro and macro physics in relativistic jets

 Analysis fully reproducible with JetSeT and convolution tool:

https.//github.com/andreatramacere/adiabatic exp radio gamma delay



https://github.com/andreatramacere/adiabatic_exp_radio_gamma_delay
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