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Fig. 28.1 Visible spectrum of Mrk 1243, a Seyfert 1 galaxy. Wavelengths in Angstroms. Fig. 28.2 Visible spectrum of Mrk 1157, a Seyfert 2 galaxy. Wavelengths in Angstroms.
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Fig. 28.4 A sketch of the continuum observed for many types of AGNs.

Fig. 28.3 Seyfert 1 {or 1.5) galaxy NGC 4151 showing galactic disk around bright nucleus.
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Fig. 28.5 The power-law spectrum of synchrotron radiation, shown as the sum of the radiation
produced by individual electrons as they spiral around magnetic field lines. The spectrum of a
single electron is in the upper right.
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Fig. 28.9 Radio appearance of NGC 1263, with its jets swept back by that galaxy’s motion
through the surrounding intracluster gas.
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Fig. 28.10 Two HST views of M87 & its jet. The insert shows the spiral-shaped disk of hot gas at
the center of M87.
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Fig. 28.12 Quasar 3C 273 & its jet

Fig. 28.11 The visual & radio appearance (superimposed contour lines) of radio galaxy
Centaurus A.
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Fig. 28.18 Quasar PKS 2349-014 in a gravitational interaction witha companion galaxy.

JCAT  IPOL 4885100 MHZ 3CAT B+C 6.ICONV.1 TABLE 28.1 A Summary of AGN Classes.

T T I I ] | I 1. Class Sub-class Descriplion

Seyferts  Type 1 broad and narrow emission lines, weak radio
emission, X-ray emission, spiral galaxies, variable

204245 [—

- Type 2 narrow emission lines only, weak radio emission,
weak X-ray emission, spiral galaxies, not variable

Quasars  Radio-loud broad and narrow emission lines, strong radio

30— (QSR) emission, some polarization, FR II, variable

Radio-quiet  broad and narrow emission lines, weak radio
(QS0O) emission, weak polarization, variable

Radio BLRG broad and narrow emission lines, strong radio
Galaxies emission, FR II, weak polarization, elliptical
-~ galaxies, variable

DECLIMATION

NLRG narrow emission lines only, strong radio emission,
FR Iand FR II, no polarization, elliptical galaxies,
not variable

Blazars  BL Lacs almost devoid of emission lines, strong radio
emission, strong polarization, rapid variability,
90% in ellipticals
OVYV quasars  broad and narrow emission lines, strong radio
emission, strong polarization, rapid variability,
much more luminous than BL Lacs

oo—

ULIRGs possibly dust-enshrouded quasars. alternatively
may be starburst phenomena

LINERs similar to low-luminosity Seyfert 2, low-ionization
emission lines, in many (perhaps majority of)
spiral galaxies, alternatively may be starburst
phenomena or H Il region emission

. Table 28.1 A summary of AGN Classes

30—
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Fig. 28.20 Polarization mapping of the magnetic field of quasar 3C 47. Both lobes are highly
polarized.
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Fig. 28.22 The brightening of a sphere as seen by a distant observer at point O.

Hot disk

I
— ~ 103R

I
1
i ~10°R¢
1

Fig. 28.23 A schematic structure of the accretion disk in an AGN. The radial direction is not
drawn to scale.

Bolometric luminosity

10* 107 107 10% 107 10°
T IIHIII T7T ||||I!| TT |IIIII|
10° = =
R .
4
£ r .
5
3 10x:_ =
§ E NGC 3227% 3
u ™ -~
[ I~ -
]
ok -
& E 3
= i
o Lol v el v vnmd
10 10% 10% 107 10% 10*

Optical luminosity L3 (510 nm)

Fiy 28.26 The masses of the supermas«ive BHs in AGNs as a function of their luminosities. The
solid diagonal lines represent lines of constant fractions of the Eddington luminosity.



# 716

This mudh poss w small £ = B. //
'h%f'??%}bf > M= & > 37000 Mo
TNIis IS ('Oﬂﬂfﬁ%f Sv fa/ff’f‘f of £282 allume M=
ﬁl“U Gz VievaTing Lummas‘:L%faxgh Accf‘f'htﬁ -0 /@ Rj =2 AU
Fo- MK, L 32#!&'«1%( when ﬁ hts hqfo( SWwiges,
BH a’oern 7 hace ha- surface, M appeas fo ﬂow’/ CWroa% eLent— Novizon,
L 7gmgya{'// (n Ne a~t O'F Hee rz%m f
g M, 0057 <1 <OM23
;2/0057] 'For y\oy\ra 'fmy BH)U“(J’} fo- WMaxima [/, rd—f'[f'}
.De'fa!/ﬂ;( calcu {a_ff LB 7’ V{ /E], ?‘3?0 QW&{@(!%'&’& Fﬂzf uf/.? gf o f/}y
7;!@( = %"’H !
o rBfrl({;“ R= 0.5 fe= CMz
pq J’ Vc/‘}d My T - 61' )
Paé/k rqaﬁa'hﬂy at 'ffmtf’fry’é_jfd’ Lg’_c[h/ L:oz "7:_ LEJ
e e TEM 2 Ta = Gz,
/(/d+€ |drrh <M "
Ex, 2821 p > Farﬁﬁwlz =0, M=10%# = L=1.Sx10 7WM 96/4@/,
’a{rf’ 730”0‘( = A"‘ffk '37771#\ eetrtme W
5«1’mo—fwe oﬁ *f ke Accvefion lj/r ’y U(;
[ F I—f/am Qf// f
HM -rfwimnhc bovs of AGA/ Jpecto — sk
L’“/-f?e lwtivittic Outflons of Chorsel fotider

Rroducing & “22—
y gz'grf_(
(1) f/ﬂrlqyéﬁ) ulfq"{‘, L '4"8 a/bfuw{ l’h h rmo(uc,'fm Ya’f’dﬁﬁ} c/cr/f
g Vf duees E q(u orf@r a-Ticler 7% relatiirte$ ao/f
Ilm mas. 1y

() oma(v’wa( ~Znajek ?Jﬁﬂ/ffh —BH acfr as Jmn/rty candbicty
wens 5‘?"’ W\%‘ (ﬁdﬂf equlo eﬁ%{ Lo vesiTan-

Vt)olf/( ,é’.f V? rd/ (
as W/M?I/ﬂln + g % /a/rj

1 30.ﬂ- }”dtf mm/ €Vl€7, €m,7‘/
P~ I R = ) 10 > 2D Ly For B= 1T

Some € mb,nafmw of Ma yocemes aa/é{mr o velaTiuitic outflne
caAN dd(ﬁ(n? JV(a}{?{nch‘Q_f'fm Waquah o

ylll‘?“r Corevetion of X°
Vr s From Abtc are mbﬁ'/r‘ recforsit /‘ ool ’(7 backyranind.,

‘f 1n QCCFP ron

{f ae fda/‘((ﬂo/;}
P |l Bhda ~ino « Mavvou~ Lino Emuzrmy_
o tinyu® vecdation,

Enission lines fornad ﬁm‘mum%oﬂ?
]:—Ffpfmr —]’hq"/' Lma <+ n arrgw- lines c'/ ﬂma’wm/ in dHeert res s,

The Bf‘aaa/~Lrnﬂ &«Nn




60 33116
whiin cordinuum vares beoad [ine VPJ/)Mg/ withy £ | vtk =) R e [0 =

relatreel; c/we o amf?’f
¢ 0 ) Shoud how diFteerd viewing @”7/@’ Conld

Untfied c/ 1 7% 4
Qwé‘ VQ/{WJ OBJZQVV,’J /4'5/V'1’f&(}
[e fe fert Js ]nowe navvow liner omly becawse broad ling vesip
Uﬂ "“”(’0{ orus /
B(Q—ZQ/’ rQ o/m/d( n ) of fow 74 Fovewls obsor€,

[fé*’mt ' H

lines=> Cloudr orbit,
. emisier
B\;/J{A O lne =000 kn ™ = arbital veloilr Hhen vy > M, ”/ Lo Mg

Wd&/ foran CJW‘IanA/V’ Ln?}ﬂ"né“j
mﬁﬂ mﬁiﬂ} = CSthow MBIT (F

Jz,(S’ The Mavron-Line Ke9@?

T;U’- havvow-line reSion seemf 4+ be o (/!/

e Ti0%k
Y e
tf 9%1 G*f)erhm‘ff&f/@’ﬁwé«—éée ~ QO0) = clowd) oceuys I8 7 ilur’,
/C{M Cayfre, F/ou— could Seg(mv(’n L Vba&q‘/m r'_g‘u/f/

M}{ﬂ/‘f’fw‘f‘ accr{fww 5/ Iy 6o Could Le ~ afJ‘oT,
10 [ A Sumimary of the Uni f«,ﬂ//’baé( dff/g
‘ff@- SMEH.

2 ‘f'Vev ( {’491"/1 C!CCW'ffW’ c/[/j o?ljg’rn]-grdd ;,,..; / )
fbweﬂd Ly converfion of” f-fa'u o Ssichotdn vaf,, & 1Mysle o
Vua!a/kf d’/’f(‘( / /
= |-10 r,
e M@/ detening whetha AGL (¢ S"?,ﬁ,;

L fron an F’ *M

’ ,gﬁgng Z? bran line -:;4/; g alisy ), MRG, 00 vado - lowd vs. qdieT goo.

HfT imase of <ll pticd/ [ cadi 9a/y VEC W6
o ko

'\70r( Je‘ff atend % kfc

df’}‘(ﬁ’/ "75 If’le CAanﬁ.&,’f %

2624 )6t oﬁun(er‘f’q})

ﬁV/ ~,r A-?ﬂrq/a/,ﬂ;‘rév ror

Msmgp(" ’0 /"@‘ oru
(R;“B}((U I < I anfﬁafa)

Ch29 Cocmols F -
f 79, MewtoviahCasmo / Iy
Cowm /ay i M‘l e4] —ﬂ(e W?’”*?mfvf%of'f(e Univese
T Fhis J,Z fiov we will' devely / oun- rwﬁn*f@} uing Mewtonign yh Y /‘f/[fi

Wep éﬂ /q ~Tele }yr;,(

Oler'sr Yars “"
MewsAon \ge//e.vapl in ae infpite salie univee filled up ?@r% v Clez




50

Fig. 28.27 An HST image of the narrow-line region of the Seyfert 1 galaxy NGC 4151
Numerous clouds are evident in a biconical distribution. The clouds in the SW are approaching
the observer relative to the nucleus, & the clouds in the NE have recessional velocities. There is
some evidence that the clouds may be associated with the galaxy’s radio jets.
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Fig. 28.28 Two views of NGC 4261. Left: a composite optical & radio image, showing the radio
jets. Right: an optical image from HST, showing the dusty torus around the nucleus,
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