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1. General properties

. AGN is the short form of "actlve galactlc
" nucleus

o T

ney have ne€arly a stellar shape on

photographic plates.
e The visible emlttlng area Is nearly as’ blg as our
solar system. * .-, o !

Broad band emission: i.e..from radiowaves,
. microwaves-infrared, visual ,ultraviolet- -
. and X-ray to gamma radiation



Assumption &the energy source for
the extraordinary luminosity.

S "?lqous objects in the
e Assumption: a Bla E’R hole accretes gas and
dust

— Dissipative processes In the accretion disc transport
matter inwards and angular momentum outwards,
while causing the accretion disc to heat up

» The resulting energy reaches nearly mc?
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Common gaIaX|es gleam due to -
“their stars in opposite- to active
gaIaX|es they gleam due to their
'. AGNS' |
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2.1 Regions
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2.2 Accretion disk
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243 'Radio-jets

* Magnetic field Ilne-s are , .'o Frame-
dragglng |rrthe ergosp

— e matte[ 1 &
magnetic fie



Creation of radio jets

isk
1 Spirally arrangéd magnetic

field lines

% Black hole



3. AGN- types

Which member you are observing depends on...

a) the angle between t server and the object
b) the mé_?’df the object

c) how much mass the black hole accretes



Type
dependent

on observing
angle




s of the universe

5 14x1049 lightyears away from

» More information see Hendrik Gross

— > http://www.mpifr-bonn.mpg.de/public/massi’hendrikgross.pdf
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g 8 5 Sy D Hubble Law

& : _ iz i recession speed = Hy = distance
b -
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Distance

Hubble's law says, that the more distant an- object is, the
faster it is'moving away from'us. - _
+ . The diagram shows the proportion velocity/distances *
The velocity of objects can be determined measuring their
g " redshift, ; '



3.2 'Seyfert-galéxies i

i

. named by the astronom Carl Keenan Seyf
. -
. Spira'I'— e'r_irregular gala>_<ies (-->A|5p. 2) with very luminous
galactic nucleus (they carfalso emit gamma-rays).
SR Ve - | in

. Seyfert gaIaX|e§ are of two t’pes (Seyfert | and. Seyfert II)

~ They are AGN as Quasars but W|th a Iess massrve
black hole at the center '

L .



How Galaxies Work The Hubble Classification

Circular EO '

E3

Appendix 2

ES

Most Elliptical E7 - .., :

Barraed Spirals
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Spirals
Sa
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2 dn‘ferent types |
- Seyf'ert1 gaLaX|es broad' line componen | sefe e
— Sey fert 2- gaIaX|es Justklarrow Lme reglon apparent

L dagl Tl g , _




Densea
koS

Pole on

blevzsrs _

i F

A ; Inclined

A ‘ Type | Seylerd

% radso galaxy
Gas clouds . e Jat j ibrond lnes)
\ Typel: BLR (intenser) and
; ! NLR (dimlier) visible
;fxfffffﬂf J
MNarrow lne H'I l
Fesjion | j Broad line
\ s / region
.1.
k)
! . Edge on
' . Type 2 Seylen
I.' ._.l EIEH’J‘; h-'L'llF' |J_:||:"|'|'| I'|.EI|.-1.:'|.-'
;.FEFE"II-':JI'I , {narronw ines)
IS j \ .
) Type2: Obscuring torus
! . disguises BLR



| ~ 3.2 Radio galaxieé
+. .
. assouated tQ EII|pt|cat gaIaX|e( -> App 2)

v
!l-

- Radlatlon power in radio‘area exceed the
radiation power in the V|sual spectral area i




* They could be |dent|f|ed among_other dimly *
~ objgcts in the V|5|ble light, because

- The galaxy in the VISIb|e light is not outshined by
ItS core _ - - -
. ; : -
. L)
-
L - )
-
- !-_ -
F = L3
nearest radio galax-y: Centaurus A (NGC 512;3) .1 - -




_lp 1974 sources were d|V|ded by ‘Fanaroff and

e¥ lasses, now known as Fanaroff and
s | (FRI), and Class Il (FRII).
Plume = Jet
f/ff
Jet

Hotspot



3.3.1 Radio radi-ati.oh1"'. >

. The radlo emission is synchroton radlation
(emitted from electrons gyratlng a[ong magnetlc

field Ilnes)

S
1." -I"'_.

» The most common largeescale structures#re
called lobes?* these are double; eften fairly.

symmetrical structures placed on either side of |
the active nucleus. - - .
i -




3.4 GPS -
. -Gigah'ertz pe‘éked spectrum sources (=GPS)
S Spectrum with® tonvex form, peaks at ca. 1 Ghz

- High frequency peakers (HFP)
L|ke GPS peak at >5 @hz |

. '-' ) u" 3
e GPS galaX|es are youngradlo sources (-iI'OO-

1000 years oid) . -




_ CSS
. Comp'act ste‘ép spéctruﬁw Sources (—CSS)
= <1“in size, Stteep spectrum (- >App 3) peak'
at ca <100 MHz — not visible ,
_ gEg! sources are 1@000 100. OOO years oId

S oy |
W s ORI
| - Compact flat spectrum (=CFS)
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CSS (compact steep spectrum) CFS (compact flat spectrum)
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0cm

Wellenldnge | Apbendix 3 1’

Strahlungsfluf

intense radio sources

Spectrum: radiation -flux
in dependence of
radiation frequency -

- - &+



3.5 Blazars
B]ézars are a'_subSet of AGN
o The.y-i\re divided _info'th/o groups: - -+

-

G ' WhICh dlsplay extremely mtense broad

"+ and rapidly varying Iectromagnetlc _"-'".

emission, from radie to gammagrays in .
- some case

Angle between line of S|ght and jet-axes of
few: degrees

+

-
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-BL—Lac obje,cts-.'"
+. .
Flrstly detected by Cuno Hoffmelster N 1929

T
!l-

1968: detected as strong radlo source

Angle. between jet axes M observmg d|rect|on is very
humtﬂr (d|rect V|evu.|nto the jet) .

. -

: - . Lol
Continuous spectrum without absorpﬂon and
_emissionlines. REERE ¥

| *
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SYigelale emissian ingami@-rays . \ N\ sl




:Some BL- Lac obJects outshlne the whole emitted
: light qf.the surroundlng galaxy+

in this case is |mpos‘.§|ble to determme thew

St dustance(>App 1) St
-.I '. . ..,.-
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» Fast; varlable Ium|n05|ty of BL—Lac obJects over

-

the whole spegtrum Rt e

- ngh polarlsatlon (orlentatlon of the: oscnlatlon
of electromagnetlc ‘wavks).




3.7 LINER galaxies

. Connector of actlve and non- actlve gaIaX|es

¢ Optl?aI emlssmn‘hne spectrum -> Iow level of
|on|zat|on . Y




