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Optical and gamma-ray duty
cycle of extreme blazars


https://www.ijclab.in2p3.fr/
https://rubinobservatory.org/
https://fink-portal.org/
https://www.ctao.org/

Blazars? \What is it?



From AGNSs to blazars

3/4 View Top View

e Radio-loud jetted AGN
e Jet pointing the line of sight
e Extremely bright compared , R s

to the host galaxy (up to \ J/’A \ ‘
. Black hole ‘ '

/

10-100 times)
e Extremely variable (~min to
years)
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Blazar SED
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Optical to X-rays:
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X-rays to gamma-rays:
Inverse Compton radiation
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The Fermi blazar sequence from Ghisellini et al., MNRAS 2017
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https://academic.oup.com/mnras/article/469/1/255/3098185
https://www.ctao.org/
https://rubinobservatory.org/

Gamma-ray observatories

Fermi-LAT satellite Cherenkov Telescope Array Observatory
A .

wami CGTIND

Gamma-ray

/ Space Telescope
\

Started in 2008

Orbits in 3 hours

Energy range: 100 MeV-1 TeV
Weekly sampled light curve
production

2 sites: Chile and La Palma
Energy range: 20 GeV-200 TeV
Energy resolution: <10%
Sensitivity: x10 current gen.


https://www.ctao.org/
https://fermi.gsfc.nasa.gov/

How do we analyse them?



Standardization method

3FHL J0515.8+1528
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Concomitant r & g band

measurements:
At < 1h

Standardization:
mag - med___ (mag)

Residual color:

Different emission

[
processes in r- and g-
band

e Minute time scale
phenomena




Flare detection
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Standardized flux ¢/¢median

Flare detection
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Independent detection of flare states:

Bayesian block for flux state
Only significant number of points
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Flare detection

4FGL J2236.3+2828
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Independent detection of flare states: Multi wavelength behaviour:
e Bayesian block for flux state e Only gamma flare
e Only significant number of points e Only optical flare
e Threshold from 95% quantile e Cross bands flare
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Duty cycle of blazars
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Duty cycle of blazars
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What about Fink?



Fink: standardized flux panel

Searct

Transfer Gravitat
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() How to use this panel?

This light curve is obtained by dividing each band by a meaningful calculation of its median. Each median is calculated
by selecting measurements in one band if and only if there is at least one other measurement in the other band less
than 12 hours after the first. The sub-selections of measurements are then used to calculate the respective medians.

Once these medians have been calculated, the entire light curve is divided by its overall median to make it equal to 1.

The slider allows you to drag the lowest and highest percentile of your choice. When you are happy with the value for
that percentile, click Update Plot.

You can also add measurements from the Data Release by loading them using the Get DR Photometry button.


https://fink-portal.org/ZTF18aboksgd

Fink: low state detection
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Conclusions

e Possible optical-to-y-ray synergy for blazars - for various states
— Fink has be chosen as the official broker to listen by the CTAO!

e Multi wavelength can get broader: Radio-to-optical-to-y-ray analysis with
ASKAP VAST and the CTAO

e \Who is already collaborating with us?

Comparison with Swift X-ray data with Padova team
Multi-wavelength flare detection with DESY/Bochum team
Spectroscopic campaign for redshift determination with Paris team
Follow-up alerts with Astro-Colibri team

o O O O
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Backup slides
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Observability panel

Observability for the night between 2025-10-19 and 2025-10-20

Local time = Target elevation

w— Moon elevation
13:00 15:00 17:00 19:00 21:00 23:00 01:00 03:00 05:00 07:00 09:00 11:00

Elevation (°)

Follow-up
Select your Observatory
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Pick a date for the follow-up
October 20, 2025

@[> show moon elevation

e Show moon phase
@> show moon illumination

Relative alrmass

~N

& Custom Observatory

w

( Update plot

16:00 18:00

20:00 22,00 00:00 02:00 0400 06:00 08:00 10:00 12:00 14:00
UTC time

moon phase: @, moon illumination: 2%

Dynamical observability of the source for any date at any location

+ status of the Moon
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