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CTAO AGN variability Task Force
Caveat:

● Different variability time scales involved
1) Long-term variability (month/year) (cf. e.g. Biteau @ CTAO meeting, Naples, 2022)

2)“Fast” variability (minutes/hours/days)
● For CTAO Science Data Challenge, only a model for 1) was fully 

available and tested.

https://indico.cta-observatory.org/event/4247/contributions/35755/attachments/22716/32600/CTA_AGN_LTM_2022.11.17-1.pdf
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CTAO AGN Key Science Project (KSP)

See also:
CTA consortium (2019)

Long-term variability Fast variability

https://ui.adsabs.harvard.edu/abs/2019scta.book.....C/abstract
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CTAO AGN Long-term monitoring program (LTM)

Credits: Jonathan Biteau

Caveat: Following slides shamelessly borrowed from Biteau @ CTAO meeting, Naples, 2022

https://indico.cta-observatory.org/event/4247/contributions/35755/attachments/22716/32600/CTA_AGN_LTM_2022.11.17-1.pdf
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CTA AGN LTM: Simulated models

Credits: Jonathan Biteau
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CTA AGN LTM, also in CTAO SDC AGN models

Credits: Jonathan Biteau
Revised, wrt. current IACT archives (SteVECat, Gréaux et al., 2023)

https://ui.adsabs.harvard.edu/abs/2023arXiv230400835G/abstract
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Light curve reconstruction

Credits: Jonathan Biteau cf. discussion session with G. Grolleron
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Power spectral density and duty cycle

Credits: Jonathan Biteau
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Time budget

Credits: Jonathan Biteau
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External ToOs: the current scheme

Credits: Jonathan Biteau
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External ToOs: the broker scheme

Credits: Jonathan Biteau Since Nov. 2022, FLaapLUC alerts also fed into FINK
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But, will you finally tell us about AGN models in CTAO SDC ?

   EGAL survey, from synthetic population
   (BL Lac, FSRQ)
+ AGN LTM
+ AGNpop (4LAC)
+ AGN flares (extern from Fermi-LAT)
+ Cen A
+ starbursts
+ IGMF-induced pair halo...

with Fvar=0.5

Inject flare by increasing Fvar

LTM model
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Fast variability
● Phenomenological models at hand

– 1-zone/multi-zone
– Pure leptonic or lepto-hadronic
– Applied to already published data from current IACTs

● Simulations for CTAO applied on same flares
● In the wake of TXS 0506+056, gave birth to the

Blazar Hadronic Code Comparison Project (Cerruti et al., 2022)

https://ui.adsabs.harvard.edu/abs/2022icrc.confE.979C/abstract
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Fast variability
● 1-zone SSC model
● E.g. Katarzyński et al. (2003), Finke et al. (2008)

© G. Grolleron

Mrk 421

https://ui.adsabs.harvard.edu/abs/2003A%26A...410..101K/abstract
https://ui.adsabs.harvard.edu/abs/2008ApJ...686..181F/abstract


15

Fast variability
● Particle acceleration from magnetic reconnection
● 1-zone SSC model
● E.g. Morris et al. (2019)

BL Lac
2016 flare

https://ui.adsabs.harvard.edu/abs/2019MNRAS.486.1548M/abstract
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Fast variability
● Magnetic reconnection
● Multi-zone (chain of plasmoids)
● Leptonic (SSC, EIC)
● Christie et al. (2019)

2D PIC

https://ui.adsabs.harvard.edu/abs/2019MNRAS.482...65C/abstract
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Fast variability
● Narrow spectral feature from Mrk 501 with MAGIC in 2014
● Lepto-hadronic: SSC+π0:

 pγ (increasing during X-ray flare) → π0 decay
● Petropoulou et al. (2024)

https://ui.adsabs.harvard.edu/abs/2024A%26A...685A.110P/abstract


www.ctao.org

Thank you
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