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Atacama Cosmology Telescope
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The ACT Collaboration

~160 collaborators at ~60 institutions
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ACT AGN Light curves

Variation of Brightness for ACT-S J0210.7-5100
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Blazars

e 5
Doppler boosted o 'SZ&%VX Line
icci - ® Broad Line
Emission across the entire Region'
spectrum
. . Apcretion
Highly variable on Disk

timescales from minutes to

years Obscuring

Torus

From Urry & Padovani (1995)



synchrotron ™ ?2?7?

Log ufy

llll'llllllllllll\l‘l

PR T T T N TR TN T T T R A A A

Log Frequency (Hz) From Urry (1998)




Origin of gamma-ray emission?

Leptonic Hadronic
IC scattering of soft photons by Proton-synchrotron radiation

relativistic electrons
Photo-pion production
“synchrotron self-Compton” - Pion decay: pairs, high E
photon, neutrinos

“external radiation Compton”

- Accretion disk

-  BLR

- Torus ...



Origin of gamma-ray emission?

Leptonic Hadronic
IC scattering of soft photons by Proton-synchrotron radiation/
relativistic electrons Photo-pion production
correlated variability: un-correlated variability

radio-UV + gamma-ray orphan flares?



Multiwavelength cross-correlation

Correlation between mm/optical/gamma-ray ?
Does this support leptonic/hadronic models?

Let's use our light curves to find out

Lightcurves:
e Gamma-ray : Fermi-LAT LCR
e Optical : ASAS-SN



Discrete correlation function
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Discrete correlation function
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Discrete correlation function
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Discrete correlation function
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Discrete correlation function
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Flux [m)y]
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PKS 0208-512
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Get significance by cross-correlating
uncorrelated simulated light curves




PSD
P(v) = Al -

le8

2.51

2.0

Flux [arbitrary units]

0.51

500 1000 1500 2000 2500
Time [days]

o




Using Icsim for simulations
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Examples of other interesting light curves
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Thank you

Measured correlation for PKS 0208-512
Refine analysis of time lag
Include more light curves from our sample

Let's collaborate/chat !

e erika.hornecker@mail.utoronto.ca
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FIGURE 1. Sketch of the various sites of emission in an active galactic nucleus with a relativistic jet.
The density of dots signifies in a qualitative way the intensity of the emission. The radiation produced in
the jet is relativistically beamed, while the emission from outside the jet is not. It is not clear whether the
emission from the ambient jet between the black hole (small black circle near the base of the jet) and the
core is visible. The length of the arrows indicates the Lorentz factor of the flow. Note the logarithmic scale
of approximate distance from the black hole, measured in Schwarzschild radii. (Adapted from Marscher,

2005)
From Marscher (2006)




Simons Observatory

e 3 Small Aperture Telescopes (SAT)
o 93 GHz to 280 GHz
o 0.5°resolution at 93 GHz

e 1Large Aperture Telescope (LAT)
o 27 GHz to 280 GHz

o Arcminute resolution
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Jet geometry

From Raiteri et al. (2017)

Svnchrotron mirror model

Internal shock models
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From Bottcher & Dermer (2010)
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Multiwavelength cross-correlation

: . o .
Correlation between mm/optical/gamma-ray * Lightcurves:

e Gamma-ray : Fermi-LAT LCR
e Optical : ASAS-SN

A Hadronic Synchrotron Mirror Model for the "Orphan" TeV
Flare in 1TES 1959+650

Markus Béttcher'
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IMPLICATIONS OF THE ANOMALOUS OUTBURST IN THE
BLAZAR PKS 0208-512
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Simultaneous Millimeter-wave, Gamma-ray, and Optical Monitoring of the Blazar PKS 2326-502 During a Flaring
State
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