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Active Galactic Nuclei (AGNs)?
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What is interesting about CTA 1027
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Q1. Location of the y-ray emission region?
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Q2. Physical mechanisms responsible for the y-ray emission?

Possible scenarios
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Fermi Large Area Telescope Neil Gehrels Swift Observatory

Credits: NASA Credits: NASA E/PO, Sonoma State University, Aurore Simonnet

Optical

B (Left) Bok Telescope
(Right) Kuiper Telescope

Credits: Steward Observatory of the University of Arizona

6/24



15th EVN Symposium & Users Meetin

89 & 230 GHz
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Significant!
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FRRSS Method by Peterson+1994
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Radio - y-ray Correlations
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Radio - y-ray Correlations
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To “cross-check” the consistency
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Optical/X-ray - y-ray Correlations

Around “zero” time lag for the y-ray - Optical emission!
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External Compton scattering - Flare 3’s mechanism

y-ray - Optical .
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y-ray Correlations: Flare 6

y-ray shows significant correlations with other frequencies!
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Flare 3 Flare 6
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Flare 6
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Nag,37—gamma — 10 =7 days Method is adopted from Pushkarev+2010

14 o
MJD 5814077 - MJD 58121 ~ f1,6 37— gamma = |dradio—y—ray ~ 3-29 PC

d..4, ~ 8-11 pcffrom the SMBH, based on the core-shift analysis (e.g., Kudryavtseva+2011)

d,_iay ~ 4-7 pc from the SMBH

* SMBH: Supermassive Black Hole
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Summary

* The y-ray emission from CTA 102 is “significantly” correlated with

the emission at X-ray, optical, and mm-wavelengths during the
period of Dec 2012 - Oct 2018.

 We are not sure that Flare 3 has radio counterparts, but infer a co-
spatial origin of Flare 3 and the optical emission, indicating the
external Compton scattering origin for this flare.

 Flare 6 precedes ejection of a new jet component, suggesting that
this flare is produced near the radio core.
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Thank you for your attention!
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The blazar CTA 102 - Our previous study
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Radio - y-ray Correlations: Flare 2
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y-ray Correlations: Flare 6
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