AstroSat View of Blazar O] 287: A complete
evolutionary cycle of HBL Component from end-phase
to disappearance and Re-emergence

Pankaj Kushwaha

Department of Astronomy & Astrophysics
Aryabhatta Research Institute of Observational Sciences (ARIES)
Nainital, India

Collaborators: K. P. Singh, Atreyee Sinha, Main Pal, Gulab Dewangan,
A. Agarwal

Poster-ID: #1417 (Indico), Presenter-Forum Number: 281



0J 287

® A BL Lacertae object at z=0.306 e Nilsson+ 2010, A&A
BL Lac: OJ 287

® BL Lacertae: AGNs with a relativistic jet pointed [

towards us + weak/absent emission line features L L
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® Highly variable continuum, spans entire t 3

electromagnetic spectrum, SED o
® Emission entirely jet dominated from radio to Ry

GeV/ TeV gamma—ray Anatomy of a blazar o e

Location: galaxy center

Relativistic Jat

OJ _387: LBL/LSP
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A BLAZAR'S STRUCTURE Is Iikely the same
a5 for ather AGN. Viewing an AGN head-cn

results in a blazar, Blazar _ -
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0J 287: Continued Activity since end-2015

® Multi-wavelength activities in phases since end-2015

® Each phase spectrally distinct with respect to the preceding one

\Vertical lines: AstroSat,
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OJ 287: end-2015 - mid-2016

® NIR-optical spectral break: consistent with thermal emission

® spectral + peak shift (high energy hump)
Kushwaha+, 2013, MNRAS _ Kushwaha+, 20182, MNRAS
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OJ 287: mid-2016 - mid-2017

® Super soft X-ray spectrum, hardened UV and MeV-GeV spectra

® Broadband SED: (typical O] 287) + additional

Kushwaha+, 2013, MNRAS _Kushwaha+, 2018a, MNRAS _ Kushwaha+, 2018b, MNRAS
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OJ 287: 2020 Activity

® Again Super soft X-ray spectrum, hardened UV and MeV-GeV spectra

® Broadband SED: (typical O] 287) + additional

Kushwaha+, 2013, MNRAS 7 Kushwaha+, 2018a, MNRAS Kushwaha+, 2018b, MNRAS
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OJ 287: AstroSat Observations

® 2018: Spectral steepening/cutoff in optical-UV spectrum

® 2017 & 2020: optical-UV & MeV-GeV spectra,
® 2018: one-zone leptonic
> , Synchrotron e SRER TR S
self-Compton (SSC), o A

K thermal field)

® 2020: 2-zone leptonic
= 2*%zone:

eHBL: (X-ray) & E :‘.Steward: 58216217 ': ot
(MeV-GeV hardening) E g ez :

® 2017: 2-zone leptonic
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MITSuME: 58990.50 ~&—

a X-ra H ? SXT: 58984.39 - 58989.13 o
y 2 UVIT (mean) +o—
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Summary: AstroSat View of OJ 287

- ®0J 287: continuous activity in phases, each specrtally distinct vis-a-vis the
" preceding one

® AstroSat: Three pointings: 2017, 2018, & 2020, different flux & spectrally distinet

® 2018: Lowest X-ray flux & Hard X-ray spectrum,
=> cutoff in optical-UV
=>Broadband SED: one-zone leptonic scenario - Synchrotron (optical-UV), SSC (X-
ray), EC-IR (MeV-GeV)

® 2020: Highest X-ray flux & Extremely soft X-ray spectrum
=>» Hardened UV and MeV-GeV
=>Broadband SED: Two-zone leptonic scenario — additional HBL component:
Synchrotron (optical-UV + X-ray), SSC (MeV-GeV hardening)

® 2017: Intermediate X-ray flux & spectrum

=> optical-UV & MeV-GeV relatively harder too
=> X-ray spectrum: Primarily Synchrotron Th a n ks ., .,
. =>Broadband SED - 2-zone model
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