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Log vf(v) (erg cmA-2 sA-1)

MRK421 Ra=166.11392 deg Dec=38.20900 deg (NH=1.9E20 cmA-2)
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The Blazar Sequence circa
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Targets for ICS

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

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

®* Photons from torus (Blazejowski et al., 2000)

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

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

* Synchrotron Photons (marscher and Gear, 1985, Maraschi et al., 1992, Bloom and
Marscher, 1996 ++)



MHD Accretion Disk
Winds

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

- At latitudes above the Alfven point

B(r,0) = =~ **1/2 B(9) B, the field lines become toroidal and
V(r,0) = 22V (0)V, the flow is almost radially out.

n(r,0) = zPn(6) BV, -The magnetic field permeates the
entire disk, out to ~10°R_

Contopoulos & Lovelace, 1994
Fukumura et al., 2010



Galactic and extragalactic
applications of the wind
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Parameters of the

Emission Model
- Magnetic Field Strength % % % y-rays

* Injected electrons
luminosity [ T

- Electrons Distribution ﬁ?ﬂ:&h
» Energy Density of the X L
External Photon Field

Related to the
mass accretion rate

« Bulk Lorentz factor Image credit: S. Dimitrakoudis

* Doppler factor



External Photon Field :
Accretion Power of the source:

Disk photons scattered on Wind
P acc — mMLEdd
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Results
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Results
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Take home messages

e MHD Accretion Disk Winds are fundamental in reproducing
the LAT Blazar phenomenology (Blazar Sequence) which
appears to be a one parameter family.

e We obtain the theoretical Blazar Sequence by varying only
one parameter, the mass accretion rate .

e The spread of the distribution depends on the other
parameters.
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Accretion Disk MHD Winds and Blazar Classification, Boula S., Kazanas D. and
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Back up Slide - Emission Lines

Density
n(z) = noz !, n,o,Rg = 1y
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Total number of recombinations
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