=, National and Kapodistrian University of Athens

chool of Sciences \
Department of Physics e re e

~  Section of Astrophysics, Astronomy & Mechanics

MHD Accretion Disk Winds and
he Blazar Sequence

Stella Boula (PhD student - NKUA)
Demosthenes Kazanas (NASA-GSFO)
Apostolos Mastichiadis (NKUA)

SR




Outline

e Introduction

Modelling the Non-Thermal Emission and External
Photon Fields of Blazars

MHD Accretion Disk Winds

Blazar Sequence

A Theoretical Model for the Blazar Sequence
Results

(V8
Stella Boula - MHD Accretion Disk Winds and the Blazar Sequence, 23/01/2019 e‘ft re/\/\e 19




Introduction

Blazar:
FSRQ
BL Lac
\ Broad Line
Radio Galaxy
© /
° & )
© o (‘ © o
c > -0 Narow Line
e . o . Radio Calaxy
e ’
® .

o 6 .
o
Seyfert | ” (™) ¢ 9
© o 9 J
s
@ 9
J
R
Seyfert | radio-quiet
QSO

Credit: http://www.sternwarte.unierlangen.de/ krauss.

Stella Boula - MHD Accretion Disk Winds and the Blazar Sequence, 23/01/2019

Credit: NASA/Goddard Space Flight Center Conceptual Image Lab
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Modelling the Non-Thermal Emission of Blazars

MRK421 Ra=166.11392 deg Dec=38.20900 deg (NH=1.9E20 cmA-2)
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Models

Leptonic (Mastichiadis and Kirk, 1997, Weidinger Hadronic (Mannheim and Biermann, 1992,

and Spanier, 2010, Kataoka et al., 2000, Krawczynski Dimitrakoudis et al., 2014, Petropoulou et al.,
et al., 2002, Sikora et al., 2001, Bottcher and Chiang, 2014, Padovani et al., 2015, Petropoulou et al.,
2002, Ghisellini and Tavecchio, 2009, Acciari and 2016, Zech et al., 2017, Padovani et al., 2018,

Aliu, 2009, ++) Keivani et al., 2018 —|——|—)

3C273

VvFE_ [Jy Hz]

v
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Bottcher et al, 2013

See Florou’s talk tomorrow



Does the Blazar Sequence exist?

(Giommi et al., 1999, Georganopoulos et al., 2001, Cavaliere and D’Elia, 2002, Padovani et al., 2003, Maraschi and Tavecchio, 2003, Nieppola
et al., 2006, Padovani, 2007, Nieppola et al., 2008, [Xie et al., 2007, Ghisellini and Tavecchio, 2008, Ghisellini and Tavecchio, 2009, Meyer et
al., 2011, Chen and Bai, 2011, Giommi et al., 2012, Finke, 2013, Xiong et al., 2015, Xiong et al., 2015b, Raiteri and Capetti, 2016, Ghisellini et
al., 2017, Boula et al., 2019).
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http://inspirehep.net/author/profile/Ghisellini%2C%20Gabriele?recid=1488268&ln=en

Photon Fields

e Accretion Disk Photons (Dermer et al., 1992, Dermer and Schlickeiser, 1993 ++)

e Broad Line Region (Sikora et al., 1994, Blandford and Levinson, 1995, Ghisellini and Madau,
1996, Dermer et al., 1997, Finke, 2013 +-)

e Photons from torus (Blazejowski et al., 2000)

e Synchrotron emission from other regions of the jet ( Georganopoulos and Kazanas,
2003, Ghisellini and Tavecchio, 2008)

e Photons which are scattered on Accretion Disk Wind particles (Boula et al., 2019)

o SynChI‘OtI’OH Photons (Marscher and Gear, 1985, Maraschi et al., 1992, Bloom and Marscher,
1996 ++)
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MHD Acecretion Disk Winds

e Winds driven by an accretion disk threaded
by a poloidal magnetic field.

e At latitudes above the Alfven point the field
lines become toroidal and the flow is almost
radially out.

e The magnetic field permeates the entire
disk, out to ~10° R, so these winds extend
across many decades in R along the disk
surface.
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A Theoretical Emission Model

Basic Parameters of a Leptonic Model

Magnetic Field Strength
Electrons luminosity

Electrons Distribution

Energy Density of the External
Photon Field

Bulk Lorentz factor

Doppler factor

Image credit: S. Dimitrakoudis



Theoretical Emission Model

Basic Parameters of a Leptonic Model

Magnetic Field Strength
Electrons luminosity
Electrons Distribution

Energy Density of the External
Photon Field

Bulk Lorentz factor
e Doppler factor

Related tO the Image credit: S. Dimitrakoudis
mass aceretion rate



Accretion Power of the source:
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External Photon Field
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Results
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Take home messages

e MHD Accretion Disk Winds might be related to
Blazars SED.
e We obtain the theoretical BS by varying only one

parameter.
e The spread of the distribution depends on the other

parameters.
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Thank youl

stboula@phys.uoa.gr



