
Jets, tidal disruption and lenses
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Plan and reviews

Reviews

Åastro-ph/0611521 High-Energy Aspects of Astrophysical Jets

Åastro-ph/0306429  Extreme blazars

Åastro-ph/0312545 AGN Unification: An Update

Åastro-ph/0212065  Fluorescent iron lines as a probe of 

astrophysical black hole systems

ÅarXiv: 1104.0006   AGN jets

Åastro-ph/0406319  Astrophysical Jets and Outflows

ÅarXiv: 2003.06322 Relativistic Jets of Blazars

ÅarXiv: 1707.07134 AGNs of different types

ÅarXiv: 2101.08839 Jets

ÅarXiv: 2104.14580 TDEs

Plan

1. Jets: AGNs and close binary systems

2. Tidal distruption of stars by SMBHs

3. Spectral lines and lensing
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Jets in AGNs and close binaries

AGN: MBH=108-109 M0

L<~LEdd~1042-1047 erg/s

< few Mpc

ɻ~5-50

ȹt~ hours-years

CBS: MBH~10 M0

L<~LEdd~1037-1040 erg/s

~ pc

ɻ~1-10

ȹt~ days

see astro-ph/0611521
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All jets in one plot

1104.0006

A schematic plot

for different jets.

It is assumed that 

the jet power 

always scales linearly 

with Mdot, 

while accretion rates 

below a critical value 

produce radiatively 

in efficient accretion disks.
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Close-by and far-away jets

3C273GB1508+5714 z=4.30 

See a review in 1104.0006

1% of SMBH are active. 10% out of them launch relativistic jets.

Jets are not magnetically dominated.
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Classification of  AGN radio jets

astro-ph/0406319

FR I. Two-sided jets. 

Jets dominate in the emission.

Usually are found in rich clusters.

FR II. One-sided jets.

Radio lobes dominate over jets.

Mostly isolated galaxies

or poor groups.

See a review on radio galaxies in arXiv: 1101.0837



Diversity of  radio jets
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2001.02675
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X-ray and radio properties

1003.0976 1104.3575
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Magnetic field in a jet
Observations of M87 tell us that the magnetic field 

in the jet is mostly parallel to the jet axis, but in

the emission regions (ñknotsò) it becomes 

perpendicular (see astro-ph/0406319).

The same structure is observed in several jets

with radio lobes.

New RadioAstron data

give some new insights.



Magnetic field in the jet
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Due to modern high resolution observations new important results on the

magnetic field in jets are obtained. 

ALMA 0.01 pc scale

1604.01898

Magnetic fields of at least tens of Gauss 

(and possibly considerably higher) 

on scales of the order of light days

(0.01 pc) from the black hole.



3C84 jet
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1804.02198

Jet followed down to >~100 Rsh

BH mass ~2 109

Jet is already cylindrical at few 100 Rsh

Jet from the disc, not from ergosphere?
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Blobs in jets
It is believed that bright features

in AGN jets can be results of the

Kelvin-Helmholtz instability.

This instability leads to a spiral

structure formation in a jet.

(see, for example, astro-ph/0103379).

Marscher, A.P., et al., NATURE Vol 417 p. 625

3C 120

However, in the case of 3C 120 the blobs appearence is due to

processes in the disc. Dips in X-rays (related to the disc) 

appear before blobs ejection (Marscher et al. 2002).
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Blazars
If a jet is pointing towards us,

then we see a blazar.

A review on blazar jets 2003.06322
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Blazars at very high energies
Blazars are powerful gamma-ray sources. The most powerful of them have

equivalent isotropic luminosity 1049 erg/s.

Collimationɗ2/2 ~ 10-2ï10-3. ɗïjet opening angle.

EGRET detected 66 (+27) sources of this type.

More results have been obtained after the launch of GLAST.

Many sources have been detected in the TeV range by ground-based

gamma-ray telescopes. All of them, except M87, are BL Lacs at z<0.2

(more precisely, to high-frequency-peaked BL Lac ïHBL).

Observations show that often (but not always)

after a gamma-ray bursts few weeks or months

later a burst happens also in the radio band.

Fermi

see astro-ph/0611521, but notice rapid progress



Blazar spectra
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1309.4772
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Microquasars

GRS 1915

The correlation between X-ray and

synchrotron (i.e. between disc and

jet emission) is observed.
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Microquasars jets in radio

LS 5039/RX J1826.2-1450 ï

is a galactic massive X-ray binary.

The jet length is ~1000 ʘ.ʝ.

Probably, the source was

observed by EGRET 

as 3EG J1824-1514. 

Rem: check https://ui.adsabs.harvard.edu/abs/2012MNRAS.421.1351B/abstract
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The role of  a donor

An important difference between the microquasars case and AGNs is related

to the existence of a donor-star. 

Especially, if it is a giant, then the star can inject matter and photons into the jet. 

see Paredes astro-ph/0412057
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Microquasars in gamma-rays: TeV range

F. Aharonian et al. 
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TeV emission fromCyg X-1

arxiv:0706.1505

See a review on jets in binaries in 1407.3674 


