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= (RIS OFMICH B LD THY, 4 77— FEIIKE
W OHLEABEINCA S e b DChD L UE Lic. IRy
dh 2 = =V — U Lo ¥ o ¥ LHER S L & T
1966 48, W.A. 5 v+ L E.T. -~ ¥ v 212 NGC 1275 @ 8, 000 MHz
DI REE A 4 G222 68% — e iin Licz L& R L, <h
He A 7oy — P & 2w — = EOFWE R S A I Tk &
TR L E Lic. 1967 4icin, NGC 1068 @ skabEaA. G, 55
a4 2EW.Z, U4 A=—YAFRX 5T, NGC4151 DN
BW.S: 74w, ALG Aoy 200R ] v4=9K)
5T, ThThBRENE L. FrBEFZoBRcL T, w17
7= PR E 2 o =Y — EOFPHEIREE & ionHigE & LT
ShHE L. ARl 2 =——2801 & Lciis 3,
BHDEA & A —ADBHEBEERBARE SHEN & LCTEDE
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MR @ERhOEOMEI OB

DICHNET¥2 LOMKT, 7=—Y—0ilhRHEE~y T1D
WAICHRERT S & L E T —ioitREIc E ST, €
O AR ORI A d i e B R LD £ L

ORI HEET, A.G. AFavy4 2R ] 74=V
i, 47— FERCBT 54 B LW ERoBMEOR (Bl
FANE £ 3 VOB Sl SADRIBEREOERBIAER LT
HIETTHLEND, FRbeFbLY, #ThLEoMER 7 = —
F— Db TR, A 77— FEHOMI LWL L S LI
O, 1968 4E 2 H OB A ik X AL 14~16 HDO 3 HEE, 7V V'
FeBED AT . 7 — FRILE T <Seyfert Galaxies and Related Ob-
jects (4 7 » — b @ LB THEE)> LET D PR R B
L# L. STk, A4 77— T OGEENRE, A~
7 b EEDEN LG, G LR OB LB, Bl FER
Xhicted 7w — MW (3C120=1Zw14, [1Zw2, Mkn9, Mkn
10, VV 144, VV 150), o HEREOERIR, 7 = —¥—
& O BYIE2FE-A I G Sk Lic

e LT, A 7y — FEITIIRIE LWZES A e Ehbd X5
Wote ) Lin, A 7 »— MR 2 = — v — DU AR T
HrolhboTiind, LAk, —20M LcEsHths
e E RO TT. SRR 7y — PR EFREELT
Bk, 15 AR Ze A e T 25 SEDJRA 23 Lcd T L.
19684E D2 A 7 v — T OW IR EILEA T 7 » — FHHA
OWFFEA AT 1 L85 2 0 &t 5 e uE, 5 2 Pk X 5 i
W3FehbdCtLlLr 5.

1) BrLvsed 7o — FEOFRER. BAETX200 MaBL, M

KDw4 7 r— FRMbMENRD X DI
@ POk A 7 e — FEEEDE, ARG THE - 5
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M, XEoTRTOBREHclliilzhs L ikt KK
WL ORI Tk, &ER, = w b, JRITHE, ATHES
BIcFIH SR T 5.
(3) #T LW Bdls A o B & 5 IS o TRy E L Sk
Wb X oL ERCH LTE LS. Lokl 77—
P T DBBIAF RIS IR 5 fo & i, ke X AR T iER
TR )k U,

@) FEcdhie 2 @RWFDR O HEL. hic X bR, RAE W
P, XA O RFMIZEE) DI 23 AT RIS T - fio.

A 7y — PN OBMFEOR A RIT S BRI, A 7 oy — bR
1ML QM AHENRE Ye, ~gH 4 v ED. W, v, —
F=v (1971;1974), BX0'D. w4 —F=v (1973) &k » T
WA S, Thided 7y — b O—DDARE I A 5 2 T
DT ERNLHEShicDd, H2 Mok mlcd. 18 4m
NGC 4151 @ & 5 B HFRIC AT oS 2= — SR AT 1S B IR b D
24y, 2 L NGC 1068 @ X 5 i % Dl o a6 23 s <,
M-S DR FE .

ST, Th EOBBEIELEIEeD, REEDBEA 7 5y — b
DOWFICABZ LI LEL L 5.



B
4 77— MEAOAS RS

1. 47 7— MEAOESE

A 7 > — RS 7 > — L O LS ool HE
Herd b0 L LTEHRShET. TORBLEET L,

1) W5 PSR R,

@ RO A2 b AR O MR E T,

(3) HEERODWR IR IR,

Ligh EJ.

19634, E.M. =€y, GR A—Ey ¥, KH 7vv#
— A LD S DR E A 7 7 — bR A R L E
DL E, AT r—bDYAL Ty FTLI1ZHD 5 BHD NGC
2783, NGC 3077, NGC 4258, NGC 6814 irFh & fiifc S & L
T,%477wbmﬁb%%#hibt.L#Lwﬂﬁ,MnH
By kit NGC 6814 DRI AR 2 FAdLA 77— FIITHD
C LR E LEDT, €4 7y — DY AL, M7
y— P LD 3. ThBHILELE, Hited 7y — MW
(classical Seyfert galaxy) &FfihEd. BRibShic 3 ke
7 — M TR < Te b E LA, PSR 2 o T E
NGC 2783 (b DU i BA R B R B 2 o bipo+ » b -
Ay b (hot spot galaxy) OfQEMYUITT. ASHLHI R
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O NGC3077 2 M 81, M82 & & hic/h&ig Zn—FHBR L Ts
D, Sb B DL NGC 4258 3 Bk 7 — &% Ko S g g ©
+

IEDOHI LA 7 > — FRTTRFE 2 110 E EdET. HiIFEG O
NGC 1275 % EkiFiE, o 8 k< Cil&aim <. Lad NGC
1275 WRER D e PR GRIT . C @i, A 7w — b L A Tk
TR WS ETICHET 5 L 5 RS B b £32%, ABRTILE
BREBHBRTTEDRTIKMNL T, MIERA=2 baditl 7
T MITHBIOTRCE,1 7 »— FRMEL T EIZLE
o

F 2.1 HkS7r— MRA

NGC  jpmsm S G e
1068 Sh 9.9 M77, 3C71;
NGC'1068 7 — 7 D el k.
1275 E 13.0 3C 84, Perseus A;
bt A G O L g,
3227 Sh 11.7 NGC 3226 & 2 Wi ;
NGC3190 # 1 — 7@ A v o3,
3516 Sa 12.2
4051 Sb 11.0 Dr5FAMNIZ?F Y FDA VA,
4151 Sh 11.2 FBECEWHI@ 275V FD A v,
5548 Sa 13.3
6814 Sb 12.1 NGC6814 # v — .
7469 Sa 13.0 1C 5283 & 2 gy,

LA Ty = PEMOERCH EY, bAIPLLELIMMLTARE
Lxb. OB EE T 5 T d BEEA 100—200 Mpe % 4
G, BN R D AT H B 1 ok E X% 500—1000 pe i b
HYTHL5ERD FTDT, (1) ORMTBERICKD 4. &L
5, BASFIEC U T HHEEA 2 P g, {8356 o FAREIR
RARBINGRMA DI AR BB D 3 D Tikie\ & & 2Tk 541
HIBIE E B2 AT ARANT Loy 5.(2) OGRS DR & vk 2 [l e
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WNE A 7y—r@f0dse s

Li-fEdio [O] AA44959, 5007, 2 [EliljEs 4 BHERED 54 v D
[Nell] 23869 & [NeV]1A3426, 6 mIfEEOgkD [FeVl]l 26086
SATEMRL, ke 1 EREEORHE (01126300, (O] 43727,
[NI]26583 [SI1AA6717, 6731 b Tir\&F 5 & & T
Foiil, 18leA 7 5 — bSO R IR AL #2312
<, 10,000 km/s LA LEICIE st —fio~ 0 v A, Fhicl
ETEEED RN BIe D AT PADRERTEORHD ¥40T, 1
Mz A 7 » — b ST LT, (2) OB ST L b SATD 4
EWich A

Z 5 LTHR, (8) 234 7 » — P OARE e B & LTHED
3. T, FOLBLWDIEERTIEALS 7> — PR LS E R
BOTLL 52 THhEHHTHCRET, BEEYER LcTh
e b FRAL [H 21 RGOSR T, IR BRSO
B s A A (Full Width at Half Maximum=FWHM)
L, BRI A v (e HA - w IR (Full Width at Zero Intensity
=FWOD to=-20lEAEMCE CTlivgirbh 4. F2.2
eAg 7y — FEP Mkn3 @ [O]1] 4414939, 5007 & &A1 7 » —
b Ce - NGC 4569 @ H, & [N ]1A6584 @ A2 27 b o 11

2.1 FEoEE. MIEN 20011
BB eNEE (FWHM), s
Yr#hba@eeLeiity (FW
OD) EBEY, —RKChbiLF, 735
— e

242

' wfj—“—

CHbEhsd, 2T AR o

DT, AR EHLD B o R,

c=3x10°km/s 3 HMTH 5.

c (km/s)




[ 2.2 MEkn3 & NGC
4569 DR AL pL.
A7y — bR
Mkn 3-C e B A
Bz Bk
DO.W. v4—F=
v 1970).

® 2.2 WPEOEED.W. v — v 1970

i S B (FWHM) km/s A 7y — b H
NGC 449 780 2

Mkn 3 900 2

IC 450 925 1/2

Mkn 34 530 2

NGC 4569 370

NGC 4385 130

T3, 22 GHEE (FWHM) <3, HilEoiksic, o«
77— MR LA A 7 5 — PRI ORI & 52 ST
ZhThhd X 5ic, FWHM 22 400~500 km/s %82, (2o #ik
iy, 28wt 7y — P ESF IR ETE X B
~ — %1000 km/s @ FWOL #$§Ti¥, 18l 7 » — b R0
- AhbhiT.

FIMya—#—,DEdAz—Fn 0 (1981) 12, 2Wtf 75— b HH%
[ (LOMIA5007)/ 1 (Hp)=3 & FWHM 2300 kin/s #3i7=F$® & LT LT
Vg,
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NG w47 y— DD xR L

2. B4 77— MBAOBRE<TLAY T ERA

A 7 7 — FEM OB ITHRI(LITT 2, AEHEETT.
A 7 7 — b DARE & EALDOPIIEITILI TS o Kb LB %
v A NREHM b RER D TRAL, BT R R
BafED ETh, WHRED EH O LGty 7R
REhET. 1970 FLUBROTEMNB.E =40 ) ¥ vo L) Lici
WHEBHEH LB TWBHEE - THRETRDD EXA.

A AV YV TALA=2TEHAT 2 FHVRELEDOIM ¥ a
Ty PELEEICIEA1°.5 £ 3° O S 0 X AT, SRIMETUR
OFEEDER = L ) v g (Markarian galaxy) &0FERLS
—PEORT DR 2R Tl b, 70 Mo & Hid 1 P o ) A

P AOGTEICATE X E L, 1979 SR AR E e 14 W HD Y
A M, 1399 7 H o Mkn 1399* % ehiidiR ST wE 3. DY
AFPTHRISSEL D LWBWEIIET TICA 20 7SR T WD & W
5L T T E . T 1°.5 D% S 0 A s d [ L7l

¢ Mrk 1399, Mk1399 & biltah 5.
b

e ()
2.3 Tololo 0109-383(b) &7 U X4 - A2 pLETI(a),
(M.G. = 32 1975). J
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&, BT 3MRII17TE T =2 b ) v v LAEoFHETM.
G. 2 s 213, MROPEBTOMWHEEITE->TwET (M2.3).

TR Y)YV LEED Y A bR REFE LB, B0 vk
DIl TwET. <G OPOLEIRD B E AR 2 b
B ESHIGBIR AL B B 53, —EE 3 UM A 350 R 1 =
ORIGBR A S e, Th SR OO, 5 Wik
B b o S It D todd & B 5 3%, B svFhice X, M
BRIV DR & RHIT D A= 2 b e Jpo SR i B D 7T 28
hbhnbEThHs.>

FAA) ¥ VEA I RAPPLIE S T T WAHED ) = P ic
, WHLWAICHBEOSEM A E FhTnwES. FE—g, Fhbd

w2 W] % WM R FEO M &, AREINSLT D X 5 R 4t b Bk
MARZ PSSR TWAH &b o L eE E3. 3
HILS HICHEED A 7 7 — MO X 5 ISV b D &, F5 T
TR GCHERBEIRN] S bR ET. A 7 — MR b
RO LA EARRO LD, 7= ——tolishzd. <
A )Y DYANTIERI% DA 7 7 — b HIT T

3. B4 77— MBEAORR XM DIERIBA

(1) =zv.z bEA
ARG DGR DSFEGFEIIEE 1L 1 FH YD 20 48 o3 F. v
VawF =k THhIDAEHGEmMMIELEEY, Sew—FrE50
120em > o 3 v PEZR ECEERICGT WA 2 35085 % 2 v -2
7 b (Compact galaxy) &4 {14, #7 L \SEREAD G = % 2
EL Ff, Yo PRI LT, HAGERBAAE LD,
IO TIRAEBLEANE - e & LR IR 5 X 5 10 % 5 A RS
DG (post-eruptive galaxy) EIRCS, 7[ECdtc»TERLD
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NI A7 y— bilAOH 2w &

hae SREALE L fletE, MZws5 X4 3 mE s sh
fenzw ZO55FACHIR S ez v 2 MRMETERER L 23

1971 4R it S hude # » 7 <Catalogue of Selected Compact
Galaxies and of Post-Eruptive Galaxies® =¥, 3700 {ii o &1 43
sEfEhTcuwET. W.LW. +—v - v b o Bilc - T,
+HEHD A 7y — MR DA 2 PR R ERTWES

(1% 2. 4).

| prmmn et
20" 20
® ® } '
wmi: 20
20 ) 10

(@) (1) (@)
M 2.4 av.aAz MBA, @I1Zwl, WIZwl, ()MZw55. Mo ko
=N fLE, FO R — it Ho=75km/s Mpc & L7z & & @ kpe %31
s, (WL W, =22 1970).

vy wd— LS, MA 7900 v vid, RREHEY R
DEI O R VAL - T o 7 LTWET. D55, Akn79,
Akn 120=Mkn 1095, Akn202=Mkn 705, Akn564 £t~ 7 »
— b g T,

(2) HWE(ERRA &7 — 7 O4FRIRA

VE FDORNEHZB A Yar vy 7T 0V¥ 5270,
Ape—RKEAHED120cm ¥ 2 3 v P TR SR A D 1 -
A~ « 7 b T A (Sky Survey Atlas) 2 -~ C, 2{HF-it%E
P B AT E 2 U - T S8 (Interacting galaxy)
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DA 2w ZEAERL, 1960 F B L F L. ZHhIZik 355 HoM
TAEREM SR IR T WET. o1 7 5 — b g o NGC
3227 & NGC 3226 & @ 2 gtk VV 209=Arp 94, NGC 7469 &
IC5283 L1k VV 254=Arp298 & LT, ZD» 2w ZiICRRIRI AT
WET,

Ho 7 =74, o~ » 72 X BET O R 4 s S T g
DTERVIFRICBNE, YV v F—RTam Y Y 47« T2V
Y2 7EDY AL LMHASORAC LB IO L, 5m
QUEE TR S h 338 Mo DL w7 b5 2 (Atlas of
Peculiar Galaxies) % 1966 F1Cf# 2 L & Lz, 5k % &, DY
PR ESRE o R THIIc A B e b, 2B S EER L
QT A & S8 e B Blbh 2 TS o 4. [M2.5
GAHEAE RS D VV 144(Arp 151, [ Zw 25, Mkn40) & VV 150

(2) (b)
2.5 1AEEMSA. () VV 144, (b) VV150. (. 7 -7 1066).
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MO A7 y— bHiFDOH 20 2

(Arp 322, Mkn 176) OFEILTT.
(3) NEREE DA
T.A. =va—X, WW. kv, M.vaiye M3, 19644,
T v QIR ETE LRI OB S A A E Lic. N
G & DRI = DA S M T— b LI b DT, KD X
ST & T E T
(i) NEHT—ROKEOWAEGTrMH S WEE R0 “Nucleus”
% FED BRI
() DERW—JRA 5 o= v ~m—7 (envelope) X - THLh M
F AT FTIR D Hr O 2 R S
1958 fEICF5e & fe v 0 v DAFIEE, ST ORI %
H5HDTC, THICIIENGIL ML DSy 2« 75 v FIT
AINE B B W H L IR - T D X 5 TeRY i Eh T
WEDT. Lo, N#ika vz MR Ao § o T
P, A 7 > — PO 3C 120 ENHHCH 5 L[IRGIC, = -8
7 MR [Zw 14 (M 3.47) THH b =7
D#R It U Tk <HIRER IS & 2o ki P 2 Fide e vas, (3]
ERE T TRTHDH ZOHh7 =) — X NGC4111 & NGC 4762
DL 5k <Hmbht “Dustless” g %4y L EhT v ¥*
. FEMRMAY s DET DE, DRI MMz ED & & 3
AERET. SPE OO O o H 5 L LK & I DR
WMORFET 52 Epg <, 05 mDET2HciBE R (super-
giant) % #FhToNFERRBKC L2 - T, cDET & FEO T
(1% 2. 6).
D.E. #a2—7wy 21, M A=2 b oo Bk 00 4,
(i) RISV WM (Broad Line Radio Galaxy=BL 1
YLD,
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£ i

2.6 cD T NGC 6166, = oyl 4C338 & b1 i, FTE Abell 2199
ORLFECH B, Db, F—0 A5 — 4T M31 2 A S T
B, (WW.zarvdk LR vy o 1965).
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PR A7 = bEDH 27 7

(i) v HEER O TEIHHT (Narrow Line Radio Galaxy=NL
VST,
EGFL, M 7 r— GO 1R E 2RISR THEST. R
Hile = &z, BLAREHSNME NG, NL EaG8 ok D giLyfic
BT AW AR Sh 9 (GE2.3). —ficBifeo & & A, BL
UG D1 7 7 — P& ShTwET.
#® 2.3 NL B & BL R

NL/BL it A

NL 7t g5t i 3C 405 cD3
3C433 D4
3C33 DE4
3C327 DE 3-4
3C08 ED3
3C192 EO

BL 7 Y45 3C390.3 N
3C227 N
3C 445 N
3C 120 N
3C 382 D3

NGC 1275 ED2

4) X ieRm

XBEONZHFEOKEIS S, 1 7 »— MR EHTR S h
ToEd. XBEOMEREDRELH BT =5 — - Hv 2 AN
S L 0 BLEIAA - TWETOT, FTOXHRELRETS
oIty oy PEIEEI T 7 ) XA G A D, WORES
BRAE G A 1 LI it & e, XA 2 A 1914-589 1
ESO 141-G 55 1z, H 1834-653 1% ESO 103-G 35 izl &4 ¥ L7
2, chbiuvwTFhbtd 7> — b T T F il JM
Voo — &= (1980) 1Tk - T, M A2 %o X NGC
2110, NGC 2992, NGC 5033, NGC 5506 #* FWOI=2, 300~5, 700 km
/s @ Hy 2 5o 2 L 2EMD B E L. X ERT oAk
47— bR ERPBRET.

27



4. 47 7r— MRAOAHS Y

w7y — FRIION 2w raF AL ELTERICE LD ET,
FEOH 11Tk 4 7 7 — M OREH AT T, B 2Tk lio
ZHATH T TH D FF. 4 347X 1950 443 4 CO KD 3 £ (@)
LA (@) TT. A 7y — PO 1R, 2WIF4TRELD
RTWET. 5 TERFHEE cz (km/s) TF. HEREd 1~y 72
D

d= —IC—IJG—— =—5v‘6— Mpe @1
MERDBCENTE ET. T Te=3%10"0 cm/s 13, Ho=
50 km/s Mpc L~ o ZAEH* T,

HOAT & TITXRNTORE 67 L A ToSEfm s, o
NBRKE SRR TL2DY A, REEOFRS 1 LS
M % RO L ICIKALFIATE £

oy, AR E LTy, Ho=75 2 Hy=100km/s Mpc $ LiZ Liflil s h 5. &

Weikz bbb, Hy=50km/s Mpc #{5il35.

+60° NS

2.7 A7 ry— MRAONM. il dEEENMELTRREZS 2 5 b
12 el D lh 52 SR L
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Wi w47 y—b@EOH 2R S

!=4.848d-0 pc, (8]
m—M—25 = 5logd. (2.3)

TAI1IDEA 7 »y— FMREALRE LSS 2y P LAOHRRETT
3. Wbt A 7y — FMETOMBIITGELTT. FFCEKXTO
WHEILEEAERSRTWIRWRETT. 17~18% ¥ Co2Xil
#EalEhiiE, 4 7 »— b M ofREIR 1, 000 EiE EeET S
b D &b ET.

J. 725 W.LW. =< v (1973), V.Yu. 714 >
= (1980) thteA 7 » — FERTONERIE @ (Mp) & #~N T
3. NEEBYS L 135 Mpe 4 b, 144D Oe1 7 » — kR
FoOMEEELELS5L0TY. H28v sy —Y=v D

i
—1F . .
=_ by,
4, =3 2N 3
& g
24 BEE 2.8 HEME RARK
Eo_st s 1 ST, B AP
?n’“ﬁ‘ i | Y 4 A, XHIEE
3 & 4 77— bR D
i Lo +.(J.723 & W.L
. =" s W, - b 107
—14 —15 =16 —17 —18 —19 —20 =21 =22 —23 3).
Mp

2 ARV VD[~V DA D 242 FHOMRY 2 R D IR T
F IR mp=11. 75 4F 3 b & WA \ S o> 22 ] I B EE T,
JRATRERITIE & 4 & R [H O # v — R ERTh Y E3. [
k= s 0 Y U, XENL= AR ) Y ETROeA 7 oy — b
U T, bk heiiic LT, TTofi (Mp<—22; Ho=
75) DFI5% = An Y ¥R CHY, TD10% vikd 7y —
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METTCHB ERRLELE. LichiaT, TNTOHEMD 0.5%
A 7 r— MR LD ET. FLrYs Y20 121 HOEA T 7
— RS C T e, —19=Mp= —23 (Hp=75) @il <
BHBTRTOPID 0. 4% b4 7 7 — bGEAC, ZEREBREHEE
6.3%1075/Mpc® &\ 5 fEEAE SR T WET, ~y» 7 AEHE H
=50km/s Mpc &3 hiE, OB 1% 1.9X1075/Mpc® L7 D
G i B

iz 75— b AR LT s, B DA 7
(— P T OB N(Sd) MO HET 4nd®/3 LB+ B3 T
2.1) AL, BRI 0 kD SN E A 7 — BT O,
EHN(Zv) Fod BT HEE Rz B b TEET. &C
54, S M. vaxy, HJ. a—, M.P. ¥.7.> (1980) A
RLIcXbig, €4 77— bR EERv=1, 400 km/s THZ
3mbikEFhEt. v=1,400km/s (d=28 Mpe) TRz
REELTe DT, vad viitv<l, 400 km/s iont LTR % S0
B EE 1. 0X 1074/ Mpc® il o AR5g4: S OHfIE % 2 T, 1. 6 X107
Mpe® & L& L7 ThiZTF vy, . OfRO 84T, £
DFI3% hitA 7 »— P& 7o b FF. 454R 200 Mpe (00<10, 0
00km/s) DA 7 7 — R O§EEL 5, 000 i b 4 555
iz h 9.
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BNE
e 1. =4 77— MEEA

1. NGC 1068

NGC1068 1A v =H 2 v ZIZRB I TWEME—DEA 7 7 —
bR M 77 ¢, BIRE D H # v 7 TR 3CT1 &0 Th k. Bk
(3 22 Mpe 3. Z AR o) O E D) 700 52 L& 7.

o~y 0T, NGC 1068 11 Sb M o s ¢4, -
Vo 2 —AOGEET LiehiiE, ROSAGs)h T, Z 2T,
R Ay v 7 iR D, (s) WAy v 7 () L&
(s) DRI R o T e L TwET. SARIEN icils &
GRT A TR L, FEEGIE SB it g4, Fhe, ALV
12gS3-gD3 EpELTWET. SRELDARY P ABRIGIKH
WL, SDIRBEETHS LD BATHA I EERLTWET.
BeEo 3 M5~ 9 FAGBED EL, E2, e DE
2k A Ui A o s OfiEsR e dib T4 7 A — 2 TTH, £
NI v SRR TR 0 R, 1, 2, e L1 LED T,

(R)SA(rs)b 2¥RLTWw5a & 512, NGC 1068 v i @ 35 Mk @
#7 —AOfliic, PIEERIC 7 — 2% R D, Wk, 37—
A LTWETOT, FhbOFERE N« CHELREL ET.

(1) SRR

B SE A LTANE L 5 (”31). oML E5 &
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hdir LA, 40x35kpc Dk E w0 v /R LTk b, M
W2AERDT — AT Y o TEEMAZFEE (231 0Fvhbils) &
PRI RT O T g, PoW.L sk » 2 (1968) 15 NGC 1068%
v I LR E L

-

P

Sl e .

(] 3.1 NGC1068 g, MEatl, #5237,  (+4m
T— s ANA =R - T LFFA)

AR LR B TETWADTL Y 5%, ThEBFTAND
TETWHDTL x5 ZOMICE L5 IR B O 4568
WARBITT. Livl, TORMALLIH ORGWEHZEOHI05D 1
HTCL»® Y FRADT, EFTIHITLAERTIETT. MG A
A, DW.wv,s—rF=yv, H.2AE 7, F (1972) oG
S, Al B 10 kpe [l izl AR SR O (45 vk B—V=0. 8
~0.9 C, SbBMDOPHR L —F L T, Lid-T, NGC 1068
OEIRFFIR L E T WA O L NS bhTwb EHIETE ¥+
B, TR ) v SREEIR Oy, IR O X 5 187 — A DR
MBI D FLNTT 1 THEAAY I LT D 00, £ < ORIELPF
ShykEhtunid,

o, T~y 2=v, B.RY y 2z, W.T. 0.3 (1978) i3,
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HmEE Bl w4 v - — bEE

et gk 320 A A8 B TR 21 em B LK ¢ NGC 1068 © 3l
BAFIENE Lis. 8.2 w4k b oo i e, itk i

| 'I"lkllllll"l‘llll

ol NGC 1088 M

At 2E | AW
1 L 1 1 L 1 L : ¢ i 1 1 ] L ] L L] [}
i 2'S

FAHAE WL (m Ty)

20}
o R
1 " 1 1 1 b 1 . 1 i 1 L 1 t I 1 L 1 "
400 1000 1600 ' 400 1000 1600 ' 400 1000 1600
V(km/s)

[ 3.2 NGC 1068 otk 21 em EREREEE. MMM REEDO 1 £
Y e vARx— (mly) 2 102W/m?Hz, (T.~y, 7=¥,
B.-2v g, 2z, W.T. %>y 1978).
b e Lichoofiiic, HEERdLe 2/(12kpe) Eihic 4 S
% 2lem BEEEIREE AR SR TwET. el 7 Ly RO
305 m GEPE YT D E— A1 3 X5 D RE Sh o T Bk
2 e ST DM O P LD D & —F LT T,
Hic 2/ Bz ST —100km/s 750, 16 27 ke S5 TER-100
km/s 7 ERDEIE TR bW E S, SRR FUIR P o Hr kK
24 A DL [miElh & UTHEMSATAEICES E, EHRES 15
AR LCW5 2 E2ER L ¥4
% 8.2 1%, NGC 1068 Py @ ks A pile ) — e oA
L, JESEAI S S g s s e T S O 7w S ERIR L
TwES. 0 X5 aFfEsibiud, OO BIERERMbX D 7
o EM I BITTTT. ~v 2= otz NGC 1068 oK
FADLERE, Mg=3.5X10"M, T
(2) EZEHEHRE
EEEMAREIRIE 15X 10 kpe DA E X 2 FES £ 4. KoJHREO
Y 30kpe ¢, NGC 1068 o = 35 1 4 Gk vk b e g 2 Y
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DIFFICIR L * 7.

TR O X 5, FARBHEUK & R R & ciil
A9 90° Foilt o T E T Thi, WS 2SN FY o O
A RO 2 L CW BT e Wl b i 2 L FE
LES. MRELT, (1) A—FRikicd s, Pt db—oiM
Feigy, (i) 2 OFIBEFAETH D BA—FE Ly, 6 =
DOFIRIEMA T L e <, B—Fh LT hicw, N ZoDfHED 5
B, PleEb—2EEHMEDO X 5 78 3 RITHMERZ L Tw
D, EWIH P ODOTBME S 2 BT

UL LSEICR X 512, BAMHBHEUR R 100 km/s o @ © [ 7
LTkH, Zo0HBILThEhils7 — a2 fHbET0C, M ©
WM ETED T L 5. ¥h, BAHEED 2 K07 — 208
ERMMEEE BNV TWA X S kR 2 2T 0T, (i)
&) OREHE: SN S W EEbhE T BS L, TR K A
B DFERE LTWT, £ OMA BIRIME 7 — A SSEED T 5 D
el mdn

B 3. 3 kBl LR AR 4B 0 T o 188 em MBS TR Y U 7, i
B) &afst (D 0 HPEEEEcF. NGC 1068 D HAFEIE &
AERRIhIZ LD, AEDTLLWEDTET. chbDE
IR EHEMBHFIRAOWIE T — & &, ROMITH~<DNEFUIED
ADWT7— s bR ET. MBEOEMT - 2 LBOEH T b I1X
SEDLTEY, 7—AbLRESZAD, v b (knot, HRHEEAKE
W) PEAELTwET. H 7— 7 (1966) 132 e BOms: 7
—LERREBILLT, ORI 7 + 5 A NGC 1068 21 %
EFLf. Thbds oy bk, NGC 1068 o 32 3 4% 8% »3E 2 o Sb
BGANCIT, BHEX AR I DL EAT WS C L aRTiEn e
BIRTEAHTL Y S, [ DEHTIRERT — 8 LRI BT 5
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SEISE TR, A4 7 oy — PG

(@)

b

3.3 NGC1068. (a)B. (b)
L TEpdk, B2 )
(U IC & ) (L R 44
B L 0 7% > 188 cm
N E TR,

Tk, @M HF S T — AC RN D T — 4D
—ENBIEN T WA AR bR TS Shiddk, WHERL,D
OHADWH LERFE TRV E LB L ET

NGC 1068 (=AM D 7 — A OJBBs B Sh Bl 2 & h
TuET 2, & OO OEBEAZET <, Sc iyl B—V=0.7T
. F3.43RE s F (1972) HA{E10em D/ S g YI5EL
CEP LR 67(35 kpe) OFHEOMEE A2 b TF. HiFIR
i M 87 <2 Sh Bl 0 &R M 81 &l btz v, ScH oM
51 LR ST WADAbLMD F3. Hghicw 2 2D & 8 -
T B OA, EEABFIROBMEENEM L © Td. 2 h ikt NGC
1068 ASEH @ Sh R & b $ 4 Wk A2 FATW B &
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-4 3500

—2.5log Fv (A& —NId{Li)

-/%
/ M8L (Sb)

1 1
9.0 7.5 6.0 4.5 H 3.4 MEEERARZ pA. (R.E. v ¥

log v (10M1iz) 1972).
H35 &b cibhEd.
3 ABEE

PRI LB sk ¢, fEAH LBk LET. ”
Sl EE L Tl LLU, B loFERERLES. &
N RGIT B, ARG Iy A 5 S A~
7 b EAEEET Y, R GEIC IR AR L T B R D
DHWETHH ECWEETHH8ERHD T, 2% b, UDELL
WREE D ADSA%, | OB Sid KE 11 LT
HEFELTIVWOTT,

U & T ORGSR T, fia Trhas B AR & P iR o
A, #ob o BERREEREEL SUHEN 3kpe v v 7
W7 — DB E R TS L L, FOEIIER T FNCHED fo 7 A
T > T EFRTCODHTF VRO ET. SO E -
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M PR, a7 »— bR

B 3.5 NGC1068 o#giist. (@) U (24, 64, 1545, (b B (101, 40%h,
245, (© 1 (14, 34, 104). EXHE, fHatde. CHURTRCEN LXK 4
Py ERATINIT D 188cm i CHEEE).

TWABEOWIREZEAEHD FxA. Zhicw LTHIDETE,
ODFEEE OB B2 7 (core) & FRERNCEAL L -3 — (bar) &
Rz, BEEYAZE0D) Y77 -2k2{ Rz ¥eA. NGC
1068 @ PIHTEIR & 25 JE M A 1ok o0 BE L -C 3G b 2322 SR PR Ml fE Y
CEHAL LT 25 0 [P R PRI A V0 i v A0 ik D e o A
AEh LieHBHDTT.
AHEIRA D 7 — g ¥ h 2 BEEAREEE 0 £ X E ik L=5X
0‘1 erg/s TTanb, SN O ERBEHARRBE L E CE T HIE,
I ER S H ADOLE I Megas~3 X 108M, & &L’:&hﬁ*ﬁ‘
\_;h,hl: NGC 1068 @ 4ertl: 2K 3 7 ADE D 10 50 14 L
3. & 2 A A NGC 1068 O IR PN IR HEEFH & L*cm:u::
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<o KESHTFH L LTEEBvRah B L aKES ADHFELETS
&M, Lo Jym— FiE (1977) Oz 2.6 mm O—f 4l R 3E5
F CO 0B EIIC L » T bicXhE L, B35 ht=COa8T
Dt As BIRFEGTF Hy ORI 27555 &, (5—36) X10° Mo & Dk
SHRENRESDTT. ~10"M, LS EHERT.W. ¥ a—v X
#A977) ERH enF7 5 v 38 (1977) 1 & - THHT S ol
ARG (B0~300p) ZHH3 5 £ A M rTFoeEit s L, &

UL, TOMBEEE Z~A0 H/emd L ) F5. 2hbo Hy 451
F A PR ORMCOEMBIGEE L TR ERLZOTL : 5.
PEIEICII K Eie r ADMEEIZ R bh . Vo 2K H3m
SHEEE I Ui 6 A% o MEE 4% 47 LC M. F. v — 1 (1968)
L, (1) R2 307 @ #HI T sl e BEE I 0 2T B 25, (i) R £257
DY CuRigilil (P. AL 140°) 2 @Gl - L LM TS &, B
A% & D X 5 e ElEEE o iz, £ 150km/s O IR 255 %
Efim L E L. & OREIRMIE TR EIR 2 #5335 1x10
ik, NGC 1068 OIFHH B D —2D 24 & « A5 — b bk ¥

Yo — A CRRERE AR HIEEE 807 IO E % (3. 2—6. 6) X 10°M,
(Ho=100) EEMILE L, o 7 A% 54 Ho=50 km/s Mpc &
ERIE (6.4—13.2) X10°M, 4. Zhikdsickedic Hy HF o8
Gt & RS CY. 7 — A DRI~ T X100 M, R & 7 A% %
RERTT2D, ThALOHRIEIMEHE CTE Db, Pk
b DY o B KEFFHREDBZ L b 4.

(@ PLEARE (O] HRE

D E IR R DR T D s S B Y 1 Kpe @ r AT T, 4T
WG DM 4 A ) 3. 3.5 DEABINCTIE - = b BlihT
Wa LS, oAt (P AL 30°~40°) IHETY, LA
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UIEE GBS, Acd 7 o — R

ne7r7 (flare) LMEEhTE ¥ Lis. M. F. w4 — 2 (1968) i
BRER DRI E Tl Wil 2 f > 2 E 2 am L, DR
CAEDOEKRE AL (43.6) ML E Lic. 444D H AL
500 km/s @ PIESET A #E5, 300~600 km/s @ % € LT L
9. ZhbOMIE RO B O HME 2 LD Ml Tk
TOT, Vx—AOHFAE, HHWELT V7 XHRAEIRR O S &
LT OB EShicbD s #FH L i bisvwTL ¢ 5.
750

N  NGC 1068

500
250

0 W-|
250

+450km/s
500 T
—550km/s
0 ] . S ) . 3.6 thiEABCcamsht
750 500 250 0 250 500 750 HZ® (M.F. v ,—2
po— 1968).

A VI (LT A BRI 188 cm WEHI THBD AV v
FOfrEARROEA LTI B ichiE s, 2o EEEY
L. HAWRC &g, 2ENEMEOREIE O 2§ % 5007
A o (01125007 127 v 7 OFEIC O % iz £3 (X
3.7). H.26563, HpA4681, [NI] A26548, 6583 icixzd X 5 /s
TR TIRR SR ERA,. HAWC &I OIS it
i Eh¥d (A =1 o4 v 1978). 3.8 [OI] 45007
DA 7cF » Tiliviz [Oll] # AT, o4 )t 5 it
DD 67 kpe FTii Uiz [ON] A5007 3% T4, F0
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—— Ay bOfR

-———(01m) A5007

| ——(0mm) Ad959

—H;A 4681 3.7 NGC1068 Dz~ 2

MBI (R LG
) Ly 2 s 4 35480 00 T
188cm F13E i A & 7
v ¥ oG TR,

3.8 [OII] HAR.



T T, ed 7 > — MR
AERLGDEZATHTTR, 778V 1 — 20N AR EHEHT
BEdiL7-d o Bbhid. 2v7evs—20H AR (O]
HABD—eDonbihEgi. Wihieelk, [Oll] #AED
TP v g ElE T XA hicli R A bh e Ao, O] »
ALBOERREEERAN (~10%F) &R 2, £ h T citidh
e h F2A.

NGC 1068 #33C71 L1Ehnd o & Thibdd Lk 5z, O
RRGGT & U R T, K3 9RAG KTy

1500 0 1500 24—+ 7
NGCR‘ 1gGB
& =6em
‘.g FEHUR - i
g G R T
23.4,5
#1
0 ) P
24
'\\G(\o #5
\ ) T
{ (\\\\(3\\\\ 3 W=
=7 N ﬂ,ma
\5\ ®) >
/'/ %6 2.9 NGC 1068 ©
WS

vEAG w4 A (1974 g HE 6cm @ Pk © NGC 1068 @
BIPGHT AN HY - Tl - o BREE A & G2 s & oIkl T, TET
tE~1kpe OO E X {—HLTWES. Shiled 7 r—
bR O — AR RIS AREC A A D ¥ M3 104 ALS. T 4
Ay e AG Y0 A (1980) ©fiki-4,885GHz (6.1cm) @
BRI TS oD OTEYER No. 2 D, il B 750 pe it
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NGC 1068

—00°13’

E—an k¥ ENFMT

Lage RERTWS. (AS. ¥4

080 5 07%.5 06°%.5  06°.0 v AG 240 A
02h4om 1980).

JLDOBIH No. 1 &, Hitio No.3 R4 MIhTwEd. Y44y
vEY 4 ) AT RO BRI O NERE AL I 5 &L
TwEd. KL os—=viE970) & P.C. 7 v— v (1979 DOE
WHRINT & A, dhOEN O SRR Ok & S13 1~30pc T

NGC 1068 @Dy iG22I in 17, 5 B O IR A D % ff b, 100
~200 pc E#E X bR ETH, LRI ¥ Qv AEROREY
FHTWETOT, EBEOAE XEBS L 100pcLFTL x 5.
E.E. ~y 27V viE (1973) #%5m SHEHI T/ - 7l 10p Dk
A vr, NGC 1068 ol A 17~100 pe T

ORI O R AR 5 2 D, FOEITE OMBEIE A b2

¥ ochkYicmittith 4. D.O. VyFALvEDC ®—
b (1975) DO SRS 2 b bR O MIE i R
¥, 7L 140 pc HOEHEE LT (0.6—2. ) X10°M, #H O ¥ L
Ao M31 o8, £ 200 pe T6x10%M,, 400 pe T 2.7X10°Mo,
DEHETT 2b, NGC 1068 23 H00 & L TRICIE &35 X ¥
W Ao

i / / @ 3.10 NGC1068 © BMHE.
HPBW 3
07°.
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ML BT, edf 7 > — b
2. NGC4151

EW e 1 7 » — b 8T NGC 4151 1% Sa/Sab, (R”)SAB (rs)
ab/b, gkS4pN L4fighzd. ot (R) &tV v~ (pseu-
do-ring), P44 (peculiar) % 3sk L %3 HHpE iz NGC 1068
EIRIFS LG 20 Mpe ¢, NGC 4151 12 NGC 1068 & [@#:, 4+ R
VR AR, PR, PIRREE, OBk 4 TS A L
TET S, LR TARD E NGC 1068 L 3K UERTS » fo B A
Froz L2 h F4.

(1) SRR & kAR

1% 3. 11 12 NGC 4151 A6 (40x30kpe) & ¥k (15
X10kpe) &R+ H. 7—7 (1977) »5m P L% L
WEFCTT. NGC 4151 ot NGC 1068 i e~ T i
ICRTRIEEAME S, € OBILTIRMOEANBO M 3o wic,
2 oA EhEE LTwET

IRAFEBEIR N DM BBV 2 RD T — AR - T, WK S -

. E 311 NGC415108

s SHBHR. Sm(/

: /3.67) Wy T

ity & hic 904

o240 I

a] WEMR P I

: FEhTwa.

ke : (H. 7 — 7 19

77).
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Bbhd-sy 7 (patch) 2L AL I COF A -7 — Ak
A, #HA=, RD. =y h—X, L.azr— (1977) D7l - T 2E40
fe2lem BEBIChIX- 2D ERH T ENTEET (X3.12).

3.12 thigkFEH 2 0 H
e . 2lem G PR A
NGC 4151 © FITiz it
AbRTWLA. (A #
A=<, RD =, #—
Z, J. vz — 1977).

: : SR A PO
ek 35 O 4 B AR My =4 % 10°M, "¢, NGC 4151 @ i 4+ ¥ 45
WX A2 W gt s, AbrDFACEERE LTS ED
Wik h s LEL BRE T

TeAFEREUR L P AL 26° il a3 s, kb 0.93 T (5. M.
T AF v 1975). oL, RD. F 4w A (1973) 25 2lcm
WA 2 HIRGE LBl & 22 LT v F 3 (R3.13). Lichis
T NGC 4151 D fHipaamee, 4ok Eizins i & L@z s M
BTHD L4, A A= (1977) O X bEELL 2lem
Bicrx, 2eH R=1"~5'(6—30 kpc) @i 1% v~150 km/s ©—
EOME CHEE L TR b, [@fEs b S EisEayEili: 26° X b
RPN T =3, X311 TR oS T D R
OFENE 116.5° iwdH b, NGC 1068 O & Mg, BRGNS [ &
—HLTwEd. NGC4151 OfREURS, Rrdrg i, &
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e AL A 7 > — R

0 . e

I

h]‘ﬁ
.

980}

010 0 10 20 @ 3.13 NGC4151 OEiE.
r (kpe)
WOHRE LTWBDOTL L 5. RrFoBROANLTIE, #H

DIHE wIETDH I NTE FTHA.

—jiie NGC 4151 & LTATR SR TWAEIUREREE T3 (K
3.14). Z OHICIIERIRA Ui iR 5 kpe o I % &, WS T
—ABbLWhOREZET. o b NGC4151 1k Sa % Az ik
Sab Bl & FE SR TWBO T A, HBREEZEN OIET —s2%
G EIEMREMRT A LIRBEELWREY &bt vwE T,

Tlh—fk, BREKACHLZS 7 » b wF, HBWIET 4 7
AV ERAEMESTMRERONR L FThicoTcLy 5o RD. 7
4 ¥4 A (1973) kO oL THAER > TWHIEEN L D %
V2% IS L BRI GBI » fo i, FRRUR O e 2T
R BT ISR - Tl - e BBIC X > TR DR EZ LT L
fo. S M. v aF v (1975) GERERO 45X 2R E Lic.
P.A.123° & 127° @ AR 2 b AR OGP, 3 O o
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L8\ [0T]A3727 B3N X5 OARC, HEBMHE LT —2H
CH 5 OBRMAGEEK S 3 bheA,. ShEEOERE I
L dofcopbih e Ai.

! [ 314 NGCA4151 @ BRI, & AIESIR
1. 103204247 & GG 13 7 4 &
# — Ol e, 30 iR,
Sm SR KD ARy -k
2kpe. (G.R. ~—¥, 3, E
M, A—=¥E,2, AR #¥Fy
o 1963).

e
(2) PERSRN & th LRI
PRI (19 3. 14) ISR G, FEIRFURPI O 4% 58 T 1 1 8
e, DEOKHAENO L 5 el2bTLr 5. WaL= w2

7 b7 (core) &= v~ir—7 (envelope) #HF2oH7#%#N
ST & GEFET B 7e B, IE1C NGC 4151 V17 o Jis ¢,

s (1980) vl 188 em HUGEECHikE L=3F (B), "TH.(V),
ok (D © 3 BOBTIREH AN LT, PIEHEMRD G 446 % il
ELE Lic. Bl lfRBROMGO—FIZE > T Ry b LK
FIE p(R) &6/ FHBHER3 15 CRLET. chi b AaEgo
LHHE AL, G Fo &g 20— AOHIES 50— A
p(R)—p(O)coRVA I Liciid S Eavh b 4. R4L5” @ Il T
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I BB, A 7o — FERE

3.'ub 10 20 30 40

T T 77177

(]
T
L]

log By (A& —I2IEE)

[ 3.15 NGCA151 @Ik

Te oM. B, & p(r) Eol
Ol i U e e il g i, p(r)=-2.5logB,
1.5 2.0 48 +EROBERD B, (Ol

T4 (8) 4T 1980).

COEMMLTRTWETD, ShiEk&0d b ¥ TR bhih
DAL ORI L 50T, BEVTER225" o /Hl<HM
HO—FMHBETHRTOETD, ThiZE S 14 26 b5 5 1Ch
AL, EEBERIL0FEFTT. [ TRIELLR=40"
(4kpe) TTF -+ ¥ 20 —AOEAICLichi-TWET. O
VA ISR & s S o rh S 44 (central bulge) 13 LT
5 Lo et b, NGC 4151 O PIiaim ik SR P iy 7ot i
OFRILOTL x 5. RKFCE s, HREUEP O M i 2 e i o
RTHRWE & W SATT. WHo—F M Licht b O
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Ly=7x10%L, & BEiHh 3. M0 0 86 Ls M/Ly=10
Mo/Lyo ERETHE, WHEKOLE L M=7Xx10"M, & &5
ThET.

KJ 707 EM 4 vt (1974) @GR - HERGIRD
GBI EAT e, 2 EEEOR KM (O] 25007 % 7c 2
DL 5T, WHRICH: » THAT 2 BHEN ARAI5E LT
WET (3.16). = [OI] ALk 21 cm BIEBLHD & o

45;

3.16 NGCAI510%
BEH X R M
OEGFIEEE (k
m/s). (K.J. 7 »
v EM. 54 ¥

225° b 1974).

Shic NGC 4151 o EIHEH 3% L < il icic » TWE$. R=
20" (2kpc) TORMHIE AWM ABE EH b, TN S5 X
5 inEEME AR L TR D, O AR Mo EHERP e H
PR N Ao Eih s

FRLBEEURC . [OM] o A% & B33 5§ £ 200~300 pe @ 4
{EOEHEZ AEAFAEL 3 (R3.17). S (JC 1068 © ¥ %
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WIEE JBREL. 247 »— FELHT

600 3 - :
N NGC4151
400} 4
200 .
O-E W-
2001
400 —180km/s -

20 Z0 W G0 M 317 hiEARKOBEARR.
1=t (M.H. w1y, e 1973).

Lk, [OIN] A5007 ORI DN THR S hic b O TT.
OB Ui M H. w40 » e (1973) 1, # AT ~200
km/s OHMEL o, ThbihFEoBRick > THEb i
LOELMINLT, FOXA &« Ar—n% IXI004E & D £ L
T

ZoisEHE LT RS 7y a—v v (1974) 1kl LA EEE
The LT 5HBNRYTHhAS EFELTHET. LM
PG P AL 35° Hiih I e iiticic b, ishEiaiEo
EEE S e—3T5nbTy. K] 7V sy &M 4 van
F(1974) byl y e OSREEREFNE LB L, WCHEEL
MEIENCTH L Z 2R L TOWETOC, 185 & R 58 R E
TLxH. Z35LT, 7V o k54 v bR LI R~dkpe
FCIA M o fo o AR OIS ¥ CallfEn e oA L, o
PO RS » A & EEE 3EH Uit bEliEiE s LTn5d &3
HIRAIEL WY 5 B e ¥

NGC 4151 @i ey MEEEENIC X 57 b, BiEFHETs
T E. K S 7va—vy (1974) kel &k L
T, M(R<2M)=3x10°M,, M(R<2)=1.4x10"M, & A& b ¥
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L. PERHEIRO B &% 7X101°M, (M/L=10) &3 hi¥, NGC
4151 DA H I DKA5 % R/ S Te PR 2 B & L iTis
b3

#iR, NGC 4151 iR RB GO < & 5 oo ANEBHL 4 7E
LERA. didkHED 2 EHEEY A S EEET 2R @0 T
A, A=, RD. =yn-2X, J. » 27— (1977) 1% NGC4151
DD TSI 7 A O JEEENTE) 23 A L -C 21 em BP0 A il 2
LA, £0L 5 il s 2lem W B R ShERAT
Lz

NGC 4151 oFBHEHR P LEORTT. M. v 742 v b
(1973) Wk 91 cm o B A 4 35 8 4 6 05 24 km L 22 ic B,
NGC 4151 DHpUEOFHHBIORII L E Lie. ¥ o fep g0
A& E1%0.708 (8pc) LAT &vvo LHRMiiC, B TH IR
0.1~0. 01 pc iTH~hiE, REKREWHTLLSHD ¥4, v
v B D ALY F 5 200~300 pc @R A ST A & h T
WET A, NGC4151 CHREEICT 2 LM< b b E8A.

(8) NGC4151 & F@ 048R

BA Yamrvy,7 9.y i 7oMEEHERLH 7
— 7 DR BRI R LT @D &, BHE & 7R B 2 B s it
DRI A5 5 B I S h 2B E BRI 5 Wli2(E5 o &
PCEET. Za—Y—CRENFHRENBR IS, | 7
Lv (1964) 2% R KO JIET Hs S SR IE TH 2 hissl
DR (local object) L35 w—HAHEH 2B 2 = Lo
F. 242G R <—¥y v (1966) &Ko) cizics, B
WIRT O HRDEEIIT E » T 2 = — 4 — 23 S i T a2 7508
LELi. LaLl, Thi CERShTE il hmuesh, «
17 7= ML 7 = — 4 — L OB A 80 535D T
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WMMIE WWE]. 7y — FEET

DL REREh DI, b bT, ~—AKLEOH 7
F LA D LT 2B 7 = — V- — RS AV S hie & & &R
+ AN A LEiTTwE 3. foE e Lichizl, #77
FBE » 7 A OFHEERRTRS &, K" ORG L ORTH
b, KEOEHEFRARELAOMOIRENORDHNDNE LD
teoTy. H 7—7 Q977) & NGC 4151 O JF1T 6 {H O &
QD 2 = ——, FHICHIRCAA S DD S WHI D 77—
FwHolt, FrbaNGC4151 mbEEEnicb D THH &%
VELELS ERATWET. M3 18 ioAy v 5 TT. K311

QS0%"

MCG 7-25-46

v
NEQ3

NGC 4156 PR
P

/ cni
2 A
MCG 7-25-48 i

SRy,

.

3.18 NGCA151 OO RA L 2 = —¥—. (.7 -7 1977).
LT REHEBG AR B ie g 24 7 — 71X NGC 4156 A
NGC 4151 ®7 — A DEHICMFE L TWA Z & B L, W s
BFEgcicd, RYD I/ —FEBRLTWH 20 EH
2%, [k, SMG1L7—A0%WMICAE L CwE 3. S
G213 NGC4156 o#ttistsik7 « 74 v+ (H3.19) AKEET
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[ 3.19 NGC4156 & G2 # &3
T4Fav b (H 7—7
1977).

DT, 7—FikIhd NGC4I56 BT bt b &R L
1. mAWZ &g, NGC4156, G1, G2, MCG 7-25-48 D #Ji
RBLIZEEL L, cz=6400~6800 km/s T3 @i OMRIT Lz
DIE, Thbo@Ei iz NGC4151 @ 6~7 555D 7 v — 7 T,
BHRNGC4151 LB -TREBDTTY, 7— 71 NGC4151 &
NGC 4156, MCG 7-25-48 & »\[@ UBijfcp 5 E LT, “hb
DOEHEAREFEN A — DV A Aoz e bl . ko
(CH=chain) = LT%, o X 5 MRk gl oif < i
LIEL A BID &b o Eiia i, NGC4151 &l & a o B
RSB D LRI LET.

D7 — 7 OERG—WORILFENZITANBIZBEDICH
R E 2325, BIZERHCIES < MF MBS R & LT s
LB b DEFATWET. Flail, BEEREERD Bado
WA ZGEEEOEE LT Shanbed. 2272 L, NGC4151
DEEITIRT — 7 NEHAKEHIR E 2 Licd © (3. 14) 25E%
DEHERSEFEIR & 135 2 by, NGC4156 @ & @ & iz —#© &
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HTE BB, A7 > — MR

P IRPLY i s Ll 111 G
7 —Z7OEHRC R EEA DT 5 2 LT, bo—o D%
SETcIkdES. 320 KISHEE L 2 - —DRTELTH

3.20 NGC4319 & Mkn 20
5. i H, o Tk
Fag—bAd A=
RUEEAT M = A, R
j'f,ﬂwlu“iBO"}'. Sm "-Flm
#E. (H. 7 —+ 1971a).

7 NGC 4319 (vr=1, 700 km/s) & Mkn 205 (vr=11, 000 km/s)
T, CHICIIFAEELEST ) » ¥ (brtdge) ARz ET. LaL,

SRRSO T Y » SIEONE D ERTWES. AG v A Y
# (1979) 13, MEKn205 52 = —%— &5 X o s L5, A1
7 > — IR E Ao LR LT E T

3. NGC 3516 & NGC 3783

NGC 1068 it SA 1, NGC 4151 v SAB sy ¢ = &
T SBH D= oD 7 v — b OS2 P2 % T

(1) NGC3516

NGC 3516 ixeemi <, 52 Mpe o i i L TuwE 3. v
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F AT Sa/SBO, =A K v S CIEkB?R4eTed. o T
B? BRI 2, RZUFELINS DD IS R 2R 2o T o 23
EHRHFRRERTHD C EEFIRLET. Fe Va 20— D5H
T (R)SB(s)0 ¢

F3.21 13 r<=—KH 120cm &~ = § » FEGEEECHEE X hic
NGC 3516 ¢ Mtz oREU® (12x8kpe) &JbHi -
MVEG AT E R -7 ) v 7HidE (2Q0x15kpe), FhicZh b
A LB IARREUR (30X25 kpe) HEEDIC & F . ARG
X NGC 1068 % NGC 4151 @ § @ @245 Ui <, NGC 3516 (L
B2 v s 2 b

i 2

3.21 NGC3516. (Am~— - AdA - Y= + 7} FRA).
F3.2T.F. 7842 (1977) 3= 2 FH FEXEH2.1m
RUEGIO H £ 7 L v RIS A £ — SR LI D A5 CHtY LAk
26, A, He iR odDEFIRo F I H, ZI0chkepl
AT O Bl 5 m, Fich b, HRREER & i L
T RNCIED, Xk 3kpe Ll LTWEY. & OS5
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MR MBI, A4 7 > — T

| 3.22 NGC3516 @ h.LHEE.
UG, H, RGu*h#
R, 840, H. 6, iRt
¥k B, FEILO1
43%. (T B.. a4 x19
77).

VDDA X - TR Ih T E T, BAREFEHTY
Tz, PTG —EEAM 727 45 £ v b~ EfEGTOE T, R4
WHEITTIRE D X 5 el R T, SRl & RO E
U IR & 2 B » T % T

NGC 3516 1< % # kpe O v OFUR I THE» A BHER L E9. M.
HoortyedsD ==, (1980) OHXHMC L, Bk
9 ASEAAEE 2 kpe Porcdi LT w8, Akl —rE v e
7kpe % CIRAA D, AEEHEENE & 38 2 s WAREAR b © T
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WHEY AR OF R M21.6X10'M, T

Ao BT R 2R X 5, NGC 3516 ol % ik 17 (250 pe)
PFOREDNSGHOTT. BAEOZEN & & SIChiEA <27 o
QLML AHNT DO 24 &« Ar—nClt& Tl b, NGC 3516
ORI £10%em PUF EHEE &

(2) NGC 3783

NGC 3783 iz RO REM €1 7 7 — F R ¢ PEHE W NGC
3516 LA UTY. Feo g 20— SBma 4 S
M. a3y, HJ.A—, M.P. > . v (1980) 1x (R)SB(r)a
EOMLE L.

X323 THmad ki, ZoOHENNEEA EITIEMA [ WTE
b, PSS L Bl TE £, 1R 4 kpe OISR O 4h izt

8
b i
N
[ 3.23 NGCIsae&
“ e PRI
30 (W.L, ~—5v
folehs Capitnain] 1974).



WM WIRFT. A 77— bIRA

EE8kped Y v 793k b, Wi ihdbis « B o HIv s -3 — (bar)
T2 h - T FET. NGC 1068 LikE, Vv 7Py & obcFeim b
AR L L, Y v 218 - TREEREN & bk 57
A Bh . =2 ) v ZOZE A BAMIICT — 258
HEVS, TFERY 15 kpe D2 D TWE T BRI S b

o, 4()/<50kpc m) f) H‘ (&713 24)
NGC3783

doMpe
E
B 3.24 NGC3783 047 — 4 EMABHAMR. (S M. o nv, H I
A—, M.P. ¥ . v 1980).

4. NGC 3227 & NGC 7469

ChbZoD A 7 r— FPNNIZ 2 TWRATH D, T4 rv s
7oV )Y 7 OMIEMEICL B D ¥

(1) NGC 3227

NGC 3227 3 NGC 3226 & 2 TSR # TR L, VV 209, Arpo4 &
HIEER E3. NGC 3227 i Sb, g? Sdp, SAB(s)ap £+ h Fh
SEEhET. R NGC 3226 12 E 2 % #2412 E 3 o543 ¢,
NGC 3227 © 7 — A A Z O EHI] LEEOMT BT W3 L btk 9.
NGC 3227 o4 22Mpe &4, #HRE O FL o Bk 13kpe
T ABEIMMICIEY S 7 4 T AV AL, TWOGTRET ) v
YT AU ROk X £ 45X 35kpe DR D £ 45 5 Tk 4 ()

57



3.25 NGC3227 © i 4+ 85 A
WMeT e TAY b (N
g7 b3 A, HL7—7
1966).

3. 25).

[ 3. 25 DR & 28T WA RFIR A S L ETE O
FIAEER T3 (9 3.26). BIfERiG%E 7 — Ak 2 OFIRICIRR D b
R, HERSURC LT wET. Ehe, BEERORLE AL -
TWETH, ko & b & Lo Rufff P4k (central bulge) (XEE®
bhEwA. Zhidtd 77— RO TR 5% 5
L e — 7 (NGC 1566, NGC 3227, NGC4051) 3t L 7
HE T,

V.C. r—tev WK 73— F (1968) offlilic X hi,
NGC 3227 & NGC 3226 o @ EE L Fh £ howr=1,175 & 1, 350
km/s T, dvr=175km/s ®EHH D F3. =DM 1L 2
ELTEMs b TTh, NGC3226 @D 7 — &Ly - fo il fE 2%
ERE Ik E L, HAk~800km/sichiEL 3. 305 m B P S
4 TR L Ao rb 2K 21 em @ Bl 2B 0 Dy b i E T o 4
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MM JERET. d 7w — FL

[ 3.26 NGC3227. (ki
G W R IR B
188 cm HUEEECHLE).

fEmbRE {TTh, MOWENMHEIFEROEM A 6h 9 (G
RFo7 FlL 23—, BA v, 974xX1978). NGC3227/3226

LGB OGT ThH SRS SELDhET (A b v —< &

3.27 NGC 3227 o R 2.
(RiC: Zopi v F T
rA4 b 1971).
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I b e —= 1972).

1415 MHz B < R.7- NGC 3227 %[ 8. 27 R L ¥ 3. Hulbvx
il E T HBEEO LD Y, I NGC 3226 2 b IXEPITHL
HERTW»E 2 A. NGC 3227 © 107—10" Hz [ 0T # 6 HE 1% Le
=8 7x10%¥erg/sec TF. ThIRFVEERFCTE¥EEA. Ll
X ik Ly(2—10KeV)=1. 3x10%erg/s Lol 1 TF. 2D LD
X T B0, NGC3227 SHEfFHEN Th 5 2 & LR
e o R ol Bl 15 - O

(2) NGC7469

NGC 7469 1% Sa, g?S3:pN, (ROSAB(rs)a 48 I % 3.
PSR IC 5283 AR RIS €, g o & 2 BEE 1335 kpe ¢
9. oo 22 VV 254, Arp208 SRR A Z & Y Tl
~F Lz

FpBgRim 7 b5 20 NGC 7469 2R 3.28 @ L 3. Z hicid
Dic d EHE0OMBARGITE ¥ £ DO—21140X30kpe D
BAREIRT, 1&K7—&, ¥R vZRkELTwET. H22

[ 3.28 NGC7469 & IC 5283.
CREaim 7 b 7 &, H.
7 — 7 1966).




W JBEBEL. 47— b
EBA AT, k¥ X1k 11x17kpe T4 NGC 1068 <= NGC
4151 EHL7c b, S AR & 2 AR O Bl v W — 5 18 % 18]
WCWET. (43,29 OG- LTI EM R L4 3HEHE o PEE

N
PEETRE
— L
Sizil E ST 2
i Tow .
. .- E
% ©
P -'.- .
! i @ 3.20 NGCT469 of#f & b #
RS 7. Hrado#gR. C A
W= 8y Fig - T F=
NGE 7400 y, M. #v¥v 1977).

W (~5kpe) oGRS ET. PWEHEEE P A 45° J7 FICHE
e, 1,2,3 ST Hbhi3En2 YT ve— ¥ a ¥ (conde
nsation) #C. <A€=Y, S F4 7 V¥V, M. ¥vHiv

A977) ER2FTCES. 41 v ST — AMET AR TT.
NGC 7469 Ot & B AR L > T HER TS DT
L. MAa=z prdBEs.7offciillsh 4. K3
30k ). ). 2w Fyv (1981) #%4885 MHz o Bk ¢ 3l L 7= NGC
7469 DL T, AR A 47 (2 kpe) @ o~ v (halo) & ek
0”.3 N TF o4 TE g2 7 (core) &b, TEYHMEE DI
732t

NGC 7469 o3l thii v e 1C 5283 &£ o EHMAEIEMR D7
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4885MHz
200oME

08°36' 307 ' ' -
\ Skpe
R
20 .
107 .
: : E 3.30 NGC7469 o E.

1 2
23°00°45° ; 44° (J.J. = Fv 1981).

Bic, bl cIERFRAe R LS. Mgl NGC 7469 © SiidiEic
B ET. ENHEOLDICAEREYRDH Z ENTE TRAD,
K.S. 7 v #—vv (1973) (:34% 600pc P30 & LT 2X10°M,

3.31 NGCT7603. 7 vk NGC7603
O PR O 5 3 BEE FIL
(H. 7—7 1971).
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HliE JEIEE L. A 7 — PO

PETET

PRI IC 5283 1 KA AHEX L TR Y, 3EMGH S A
fERGRA D X 5 b Bz 3. fRIHT7 P ATIEZ 4 7 AV
3% ¥, 1C 5283 @ 4§t M 1 4, 710 km/s ¢, NGC 7469 @
5,075 km/s & L < —F L T\EF.

LA, —H2EMcR b e 7y — b NGC 7603
(Arp 92, Mkn530) ~Cik, AR OB 3345 @ 8, 800 km
/s DI 2%, 16,900km/s & Hbh FI. M QMR TRLhTh,
180 & 340 Mpc D i % 85, HRHER - T2 HEWE LT
Ry 20CH0, MRS Y v DR 2B Ths C %/
ETHCITRFTEET (®3.3D.

5. NGC 1275

NGC 1275 13- v AN O dr O i3 A MR ©, &
P 3C 84, Perseus A & i . Xfdah o, W. 2
—F LR fvavAar— (1954) OWFEHFLE, FEEOLGKE
<.

1) <Lty ZXETEH

bz v AGHITIE GO, = v (1958) D H 2 v 7
426 F E LCEHERTWADT, Abelld26 Erfidh 4. L.
P.Aww & W.W. = v (1970) (RO gir s Shuz
EREF vk wiikiiicd L3%, BMHE=20MIcsBLEL
Foo bk E LD ST R G o & T (Abell 2199; [€2.6),
DB s DT A Rl b 0% T (s & JEGR ), F ok
Ml TH (DAOUTFERTED 48U 3. 2wy AR
ITeMopEol-MEcdinb, NGCI1275 Ll o bRk &
LCikrhiz LERTRSD FHA.
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NGC 1275 inBPE~7z { S A DH A — LR B A v F
(0 3.34; [23.35; [23.38). 2Lt AU O i % 108 Mpe
& EhiE, NGC 1275 25 1C 310 % o [ asdajE 1, 100 kpe &
b FEd. ~y FAOHFNMGRCFbeicH. ] = FEG
N. 92 F Y (1971) OMFHSETE, v AR L 5
O L XhTwEd (143.32). 51 NGC 1275-1C 310 £ Fl—
F7ijic Abell 347, Abell 262 % o il G H 23BHR A A TU D &
WHREA L NERELDD T (K3.33). Thik-ay AHEH
[ (Perseus supercluster) &ifih, 45°x1.5° (80x3 Mpc)
bOEKRLIERD ffo T ESH

st (o] 1
.: o' o e
Biwn C I
N o ey
#laily ¢

H 3.32 $AHOBERESHH. Dt cD g, Bk Binary, [
2 Line, [ ixflat, Cix core-halo, It Irregular %%
Btan, (M), A= FEGN. +2 FY 1971).

SE Atm—at KM AbFr—2a (1978) 321+ w 240
TSRl DL 2 Ex R LCwET. Lad, #mo
Bl o542 < Thb &, GHTFHOHLRTT N & F CHPE 6 e e

* e v ARERTTH PAI2, NGC 1275(2p), Mkn 1(2), Mkn 348(2), Mkn 352
(1), Mkn 993(2), Mkn 1040(1), Mkn 1058(2), Mkn 1066(2), Mkn 1073(2),
Mkn 1157(2), Akn 79(1) ©11fio k4 7 » — MR EGERSD. ZCTH o=
A 7y — b BTHS. (FaRE, WARFL, dITHEORETIRE 1981).
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AT L. w4 7 e — b

3500= V(< 6500km/s a

[ 3.33 AotvRdABA
. (J. =4+2¢,
M. a o = —wn, E.
Ak — 1 1980).

— 2 HRRONBEDTE. O AYENCTER Y ol bIE,
T EH DTS & 7 4 D $ D FELL TR BI 2 1 - 7o SRR Lk h
e h ¥wA. ETRAL KR, BETEORES R E S —HKLT
BH, ThHRFHOEL A LM MBESREO L 5 B ET.

N.A. fz—or (1974) 1R17.5 %8 X b WA WHTEZ 2 7~ b
THLEIRE ST, by AGIH O M2 R~ E L. HE
4 Mpc I H v v b S i@ O ENE 251 T, RITHI O RO
a(1950) =3"16™. 1, §(1950)=41°18".51=Hh * Liz. ZOfLfEik
NGC 1275 Lo NGC 1272 LD ¢ 5 Evpilicq b 4. #4m
MO HEGH A E <, filiik X2 1582 cf. S oFEk
M2 7448 8 (240kpe) oFReF LTl (EHETE, &
MMk E R L=1.2x108L, &#Hsh 4. = 7 # k0N
B NGC 1275 @ 4 5D Le=6X10"L, <.

Lz A G [ P O G O O KRB R E WS ETHAT
. BB CIEAT I, T OBNEREZEE I ov,=1, 4204 140km
/s Eleh EF. oL RAEGHESRLME AL OT N T
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T B, Tiobb, by YR 2 EECRE L oA
RABICH 57 B 1F, SUTHORE X 2x105M, # . 5. —
77, S DRSO GEE ek M/L=5~30M,/Lo & {HE L T2 —
N DRD T AIGRE A & SR FE L 2 55 B &, M=(6~36) X
100 M, 23 b, Linl, O ETRD DFMER
DIz 572D 3~18% CT X¥ERA. ZOF—FTLH { OIEMEHTHM
BhTH b, SEELTIRE LA—RI T ¢ Tk
ERE > TwHDD, Thed M/LodTtkEvhic®
B (hidden mass) 231045 %< fFfET 500, BED LT Sb
Do THWERA. o

b~z o A G R GRS R0 & X BRI & - T b BUBREE L

a

L s

[ 3.30 Aty RAHOMKMBE. Nk NGC, U i UGC &k
L, NGC 1275 m a & brka, b Raa3bT. MR J5547 <827
(GR ¥25—kGK =1 0— 1979).
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WM L. A7y — HERA

et 3G R ¥25—-LGK <=1 U— (1979 A
610 MHz o B CHlivsio= v A g o Wi, oh
it < LAOMBEHE LS EhTwES. 205 HNo.1801C
310, No.33 ® NGC 1265, No.28 @ CR15ICixR{ a5l A %
<Yy 7vD XS RHEEXR bR ET. COMOBHFIRER -
Fo 4 (tailed galaxy) &M, -4y AEMICIMFCE R
Db EF. TR ORGSR S ol = o — R AR
FINOFERIEY 5 A=tk > TROBH LAD bR THEL O
T SEH E W Eb TRV T R34 inE
NGC 1275 =2 @4 a, b b A EEE 5’ (150 kpe) DX & 7 il
Warilk o T HERATWA S EXW BN LTWES. O
a it NGC 1275 £ —F LT T4, K4 bk NGC1275 & NGC
1272 DRI ALE L, -3 2 — A ORE LicfEHp i —FH L T
WET. A ORRE Y 7 A= LOEAEFE L bR S TL x
L

10684, M. S4 4L MD. w4 v F 35 21k5 @~ e l43C
84 A d{lhiic, NGC 1275 & 830 kpe Ffituic NGC1265 & 1, 100 kpe
7z 1C 310 & 4 Zaiits 1~~2 Mpe O IR 7 3C 84 B D fETE
FHRELELE. ChEEWHELLhTEELALY, GR F2
5k G K =4 0— (1979), BLXOM A—v v (1980)
DN L - C, MHORTEETELLT—A P THH T &M
WL E Ui,

XA R 3 b — i W SR R P SRk D fE R R B Ic # % T ]
ES. [23.35 £ 3367 A v a s v XEITED BEI S
Rty AU & NGC 1275 0o XfunR o, A.C. =7
5 o vk (1981) @[ 3. 36 KX BRICii<bH Y v XD 7 4 T AV |
NRALAFr—ATHAZIhTWEST. GO 75V Fe 70T 4 - v
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§

o b i

€335 7Avvas4y XBEENSEIEAEA LY X EAH
(G.'/';‘/F-)?”’i:'f - Vg &b 1981)

0 3.36 7424y X MUTEHSEN AL NGC 1275 (A,
C.7 7 €y vyt 1981).
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£0.21

(?'&%%?ﬁ?:xﬁ
0-45:0.08
0.40=
0.380.23

BEE)
alx= 7.

HEHEEE
(KeV)
L 0+0.4

+0.2
9.3+1.3

2.8

i
%y
(Ms)

3x 108
231082
g+11 1012

+3x 101

42104
T+4x1013

7
1.5
5

FEr TON AOHEMEE, no RO TOWEEMIE,

2x103

b2

3+2X%1073

L TO*
EETE iy
(f8/cm?)
5:8x 1073

4.

L
Vo

7 E*

156520
25 +4
16"+3
zoTalr)

% 3.1 BAFASEolE (H.syras—tDA > v 197D

3U0316+41
3U1228+12
3U1257+28

ng(1+72/a®)~32 {752,

It

37)

*n(r)

=Ny ALFE

(Abell 426)

B LHEEFH

M

2 H 0 EE

(Alell 1656)

WA BT, &4 7 - FEW

4 ®v b (1981) DfHT
Ik i, NGC1275 o &
MXBE O E X Ly (0.5
—3.0KeV)=1x10"erg/s,
SR X BIR A AR 97
(270kpe) DL Tk Ly=
4x10%erg/s 3. M.P.
v = —3%(1980) ®DHEAO
[ R s T, &
BIZiEfE 5° (~9Mpe) F T
IS5 - TeHHT ] D o~ v oy
PHEREh T ET.

1%4£ 6.7 keV D@D 2~
7 PABAENE RS0
T, SRIEIX A 115
(108°K) OFiiE 7 7 X~
NHOMIFS EE L B
T R] s vF-ri®
1976). iR & AFR=E F
PEELTCEHESD &, <
e AGRT FOWE, 4
Bihibih 4 X104 M, T
DA A DL P 4. 5%
1078 flil/em® &7 b ¥ (3=
3.1). Zo@BEEM/L
W ARE LT sl b Ao G RHET
it M= (6~36) x108M, &



TN E L S e B R M=2X% 101M, & Ml ~& T LW
VRIERTH B 250 3. SO #:o G# S O I6HE
HWEELR W EFMBbRTWESTOTC, i EAMPLELT
HOPHNCHZEE S hic b O TR <, FICHT [P O HHT b H O 7
ADPHNCRFEZ 352 &35 2 inihudin h 2 A.

(2) NGC1275 oF¢kE

NGCI1275 OBFFEREHED £ L x 5. = O8I 45 F MR AT 323,
OGO ROLRE EF U BERin~n2fi-Twvgd. Shid
NGC1275 &, et~ 37(90 kpe) Wt 2ok giti NGC 1278 & o
FEIADHEE 5347 2 Lhilg L € g e 9 (19 3. 37). NGC
1275 TV ORI MMAC R S 221D A » b o« o 7 2305 R
D 28—29% / FhHETALREWO T LidiaT, NGC
1275 — RIS RIS PRI E 2p & S Tung2%, LA DR
M EDETH2HEIFHECT. T.A, =va—X, W.W. =15y,

i " NGC 1275

20} "*-.\%
22 "\
24 B
26 ""-.."‘
o8 ™~
Gl e ot 800,
% 0.00.5 1.0 1.5 2.0 2.5 3.0
=]
@ 20F . NGC 1278]
~,
22 u, k
24 " g
*
26/- "
H 3.87 NGC1275 & NGC 1278

05 1.0 1.5 2.
0 OREMEN (A, = A
log r (kpc) 5 — 1976).
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T BEEI. 47— bE
T T BT S S AN O

TH 0.3 ALk R BHTOMEAER b, (. =
v#F 4 & LN, sta = 1974).

M. 23w b (1964) tx NGC1275 % ED2 & 8L T\~
Ho 7—74&F. =35 97D, J. 22 w5 4 = LN
A= (1974) 1 NGC 1275 & /i~ ~150 kpe #t 7= NGC 1272
BRI 2400 kpe DEKR~m 2 R L Twvw e (3.
38). a2 AFRITF Ot 12 NGC 1275 & NGC 1272 o v [
LTS C L RBICRE L, SO eeBlT5L, i
F ot Tk NGC 1275/NGC 1272 @ 2 HER TH 5 & Zisd &
ELARTETRSD ERA. o2 L, NGC 1275 o ] #1123 5,
360 km/s TH B okt LT, NGC1272 @ # fik4, 340 km/s ©

+.
3 EEEZ71742 b
& F, Moo oiERco NGC1275 DEM A L TahE Ly
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5
[ 3.39 D EDOFEEIEH VKT, FOELRKRVKT, hRo%
FURMERE G OB/ T S hic b o T, Huh e gabkic
X BEIT, dbhbdefafllichic - TE23D /2 v bR EUTH
7N - TwET. ChNEHET7 4 T2 v EETh5 3

& . .

3.39 NGCI1275. 77 V3¢ GAA3500—4800 A), Fixsfk
W (A16000—6800 A), shatif b (A4 3300—3900
A) CIRE. L4, H4E. (G.R -, 5, EM.
A—E, v, AR +v7F, 2 1963).
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WA WWET. A4 7> — R

DT, W, ZA=FELR 1vazax—»nNGC1275 cffifEpoid
& &l Lich DT,

1965%, E.M. =€, 2EGR A—E o P 1ENGC1275 @
G A 1770w, NGC 1275 @ik LT 3, 000 km/s @3 B ¢ 3E B
LTwhH7 4 74 LR O Ga — VIROFERIZE bh T
WAHZERRLE L. A=y VEFHLZ OHIEH 2 PO OB
FIZ Y o THIMEhiz3,000km/s DY = v FTHD EFERL, W.
RA—F LR fva7 AF-—OWiERLERCEELELEESL
¥ Lz, C OB ESE, $_THhLEOEBITL -
T L X5 &35 U0 EAOMM L —HiEd HHiH &l - 7D
(G A

LaL, BEWOMEWIEE E LT Shic T iz fc T ORI
h, D. Fevvzy, M. mi—v, W. +22— (1973) LU,
R.D. =y »— 23 (1976) © 21cm WL OFHMIZ X - THOEE
M@ ShELET. &5 501, 21 cm BN NGC 1275 @i L
Tyl e 7 4 94 v+ E[ UL 3,000 km/s {8 L 7z 8, 100 km/s
DEMIERERFF 5T unie b T (3.40). cooT &id NGC

| i
1 1 1 A 1 L 1 i 1
8000 8050 8100 8150 8200
cj\]j km/s

340 NGC1275 @ 21 em Baumisy. (D. ¥ -+ vz, M. »=i=
v, W. +2r— 1973).
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1275 WA, NGC1275 & b 3 Fific b b, NGC1275 e LT
3,000 km/s DI THHT LT WAk Er ABic X » TR X
MTWHZERFRLET. BABHIIL TENGC12T5 e/ LT
3,000 km/s DERHELFEOY = » PRHIH TR, BH~MA
Do TWigFhiZie bF, IRENLFEYELLDTT.

V.C. v—vE v (1977) BEHE7 4 72 v OIS
FBPEAT I F L. SR S MCBRBHIZE » TR O
TL ¥3.41 BGKBOAY » rRPLEEL TR - dL7E
Tty b LT - e NEETT. sho By h O ol
FEARZ b T, TOMBIITEHAOTEE 7 4+ 5 2 v F O
ChHHBOMPEASR2 bATT. FOEORARZ b kit H, &
[NI 126583 OV Hlig 2 i %, dbga it P By < 2
E~Skpe OFIRA LMD TVWAH Z ERRLTWET. o s
ANZ bADTCLMEER L ¥9. ChANGC1275 i LT

5

[ 3.41 NGCI12T5 DR~ 2% hLBR. (V.C. A — ¥ vk 1977).
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MMTE FEREET. A7 »— T

3, 000 km/s D #RHNE 2 R BT NE 8, 200km/s OFEMIE 7 4 5
AV bEhBDOH, G, A —E vk, EEET 4 F A v b AR
Babidi S hizbochhE, o H, S b di
CIERTWBNEEEFR L ET. X5 efldh bRk~
TAe#flcil, NGC1275 Ao B oiifE A2 b A28 E o Tnb
CEIEHL, ChEFAiicEdiEz 4 52 v FAMIELTWS
DI DAEAGGD LRIHERTHD LML F L, mlisz 4 5
AV b O M 8 100 km/s & & 75 4] © 8, 400 km/s ¥ T
HAEAYICZE{L U, §9 150km/s o @i o @5 % Eia %3 (9 3. 42).
FHEZ 4 5AV P OKEX25XI0kpe (X 1 DM & LT
L WD Td. SM v EW.LLM - v}
(1979) oM TH, FHHEE7 4 7 4 v QU Hi Sc B g
OBMERFEFIRO LD E L (UTWABEZ EAEND BRI TED,
7 4 72 v+ ANGC 1275 1@k LT 3, 000 km/s o i i T4
T, HBEEh O & o Sc IEMN Th D &3 5 R
oL OH TR ET. At v AR OISk
ZERE L, 3,000km/s &5 HEGETIR 2 v —2 B h b3
FirkeindboTtkbh i, EM. A—-v oy, HE =3
Ay, GR A=y ¥ (1978) R E LT, A — & vl i i

N
828083408400 A
8035
28122 8167 R38G 8370 =
3 smamaslzzam M%messuz szgzmmmmw
szmgg&&%w
E 122082808355 8390 W
|...]:0_| -

S B
3.42 MHMEZ 1+ T A2 bORE. b nAg H o EIE (km/s) ¥
H3. (V.C. n— v 1977).
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T4 TAVEMRMTHDLE LENAET B V=8 200km/s D & D
WIS BT E I oo 2 &2 BT BYY, BAEH RS AR
MMTHDHEFELTHETH, IHIOBENLYSERIC Z DA
e

d) EFEZ71Z7A2 b

BHE7 4+ 74 v MEFvHCcRLEToT, KRFEOHKVHEE
H,A6563 237 4 5 2 v FOHTHA S LT EhE3. NGC1275
CEBLERREEE 5, 200 km/s 2 o TWETOT, 207 4 F A v A
NGC 1275 &fal—o#BEHIELFETE, Fo 77 4Pk » T H,

L ]
;9

3.43 F#HEZ 1L
—ZmLTHRE
x4 7= NGC12

ol mBoH, 745
! A b (R
¥ A 1970).
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HONlEE GEMBEEL. A4 7 oy — FEHW

DWEITH 110A 3 EFv-HieThi T ©Fnb, 50ARED
W EIFO R AT H, T 7 4 42— T3, @HEEE 54 1E
RhIxhTuwidhly, 7472V ERELHTIENTEER
Ao

FoTR ) YA (1970) 112,000 km/s (6,607 A) 2> 12,000
km/s (6,826A) % Crh 2% 2,000 km/s 529 B Lz 6 A
OHFH7 4+ 2—%BIEL, *v b - €= 2 ENRE2 1m G
WEHED A 7 v VR SIS A — I 2 B D fh3 T, NGC 1275
OB ASE Lis. K3 43D H&Ek7 4 74 v FRERE
694 A (6,000km/s) ®7 4 #A—%Ml L CHFEIhidDTT.

o g ]

. v
. i B34 FEz40%
il . w —%ELTHRE
A ; G A NGC127
> dEdndiys ' e . ’_A 505£R71’

SAv bRy
v X 1970).
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ZHiE6,650A (4,000km/s) D7 4 & —TRED TRA. M3
44 1% 6738A (8,000 km/s) T% L#=NGC1275 ¢3. FHEhb
Lo, BHIET 4 FA Y PGS TWERAD, WHEZ 4 7 4
VIR ED EHESTWET.

Vv ADSER L H, 7 4 94 v MEEXRTT. defllo7 4 7 4
v P12 1407 (70 kpe) #TiEL, 1807(90kpe) * TEL TAHIHF
ThHhET. GRA L WAL, 74 T4 MRS TLHHPLE
RS ET AR TRV EicbiftE ¥, dbREgoT . 7 A Y
At d AT IR E O A A <, ol 2> B9 15 kpe b
fo kO AL, ERERET 4 T A v PICSELT, b bIEEICIET D
745 AV PSR ET. b 10~15 kpe AN XK & T
H,2vFve—vavhbb, Fohbiflc2adior 4 74 v
FAMERTCWE S, SThBD7 4 74 v b kAl B B 1A
ke FhTwET.

DR oS FIRiE 25X 15 kpe DAKE T 2D, L O
BRAZAHUCTOT, BOSMizIllicbosixBbhzE
Ao TOFIKICS 74 T AV EFEE H, ZleoK#E w223 i
CHFELTWADTL: 5.

Y YKL 4 7 A v i, NGC 1275 oHubigiisgic & - T
iﬁﬂi‘é:&‘bt%@&i“‘iﬂf Lic. fEdic, ShidiEsmegiclhi

=HBEBO7 4 T4 v EEEAREL SPTHET

u@@%;ﬁﬁh% LTAC 7yE7vEPE] 2wy (Q977)
vk, GRS 7 4 T4 v b ik NGC 1275 832 o R 1 PI SR 0 Bk
LicdDTHDEWIHLEW L E Lic. NGC 1275 - X
BMEFCHD, SHEDT B4 X101 M, OERE 7 AP BHET
Lic. 1% SofEpic ke, EAE 120 kpe © XEHE R NGC 1275
B Bo CEILRMEOBEDR E -~ LK TH- T, HEDEH 22
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A L. 4 7 »— HEET

B D HADWNOR CHMRLIENRD 7 4 7 AV PAELHRDD
T, COBREELRW.G vy —XE]LN Fry Sev

(1978), L.L. »v 4, A.C. 7>¥7v, PLE.]J. 2t
(1980) 1oX o TH~ i, XM & L[ IS
DU E, WD ED 7 ADHIORTDZ 4 7 2 ¥ PP & HER
i A LT 5 o EARERE L.

ZHLTC, {ElET 74 bEL, POEOBRBETEbRI
DTN EDNTE- ED LE L. W) B BT RS sk
+ 54 ROWHORM &, KL= 3A ¥ - OFIAETT. &
iR Lis & 5, {EMIE 4 7 4 v A ROEERES X 5 el
AT & U S 58D 7, JREHLE D bR D BED BlA ST %
LHriLET.

(5) i & R

NGC 1275 O ci2 4D 17 3500 pc A4 L, L b Hd
Bit~5 kpec OWEE Y ABiCk o TIO B FhTWET O T, HE¥
BFEENT & - Tk, il e h O RoMEL e T2 2 Lk
TEFEHA.

WL, BIIE7 20 v kbiE a—r y AKEEICDH % Wk
Hidflaghesh o Lk - THIN S h B BEEH T8 (VLBI
=Very Long Baseline Interferometer) o £4ff % FIH ¥ h ¥,
1,000 5@ 1 (~0.5pc) &\~ 5 G4k J7 CHLDE I £ 4 1l 30
FH o ENTEET. 3451 NGC 1275 oHLEPIC B % 1Tk
EoZred. chkLLK #— =« b AWE 13 ALWE FA >
cw oy 7 A S5 v 2 PEHTO 100m B EGE 7 £ V) A ENE
O 3HOMIEEEE (EEERAEO48m, F—=v AV
LB ELAEO 40m, ~— y— FEERICEMET O 26 m) 2
&% VLBLH CHivfo b o ¢F. sp 0 0. 1pc & D
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[ 3.45 NGC 1275 0o Bikch.i4%
e ik : (A=2.8cm).

B, ML IO 2 oD Spe R TV E I
RED XA A« Ay —A TS A2 F9 (E. 7 mA A3 1979).
i BEREE 13 0. 06 pe/4E ¢

ZETh 3 % WU R A L FRIER, B4 B, C & & 1t NGC 1275
DOEHFO 3EMIERTB L T 9 (R3.46). 4 CIikiEsg
30” (15kpe) @ NGC 1275 O & #i & £ 5/(150 kpe) @ -~ w p»
LOHY-C. B4 B (334 i, B C okl v
BEar A LR UL, b7 m i fi s % 4. BB 4 609 MIz¢
BT 5 &, 07.05 25pc) mEAbic b 2 2 B P T4, NGC
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SllaE T L. kA 7 — bERET

I (GHz)

e - [—rerrenm
; %\
20N
100}
- ’ A
w2 E
e C \+"'-4.¢’/ \'
el 4
10 LA
i 2
st ® 3.46 NGCI1275 @
! ! \‘\‘- ! ! MRS Bl
0.1 1 10 100 (LLK. #-—-9=

- b A 1976).

1275 ok Ex e, 41 pedb~100 kpe M Eicizfc » TR—D
B T TW B O T, Linb DK@k v XD He 7 4
AV FROKFMTEHY, ThHOBRICEM SHOIE LA
Hpp b EE2inThidich A,

6. 3C120 & 3C390.3

4 7 »— b &R 3C 120 & 3C390.3 1% N # T, B
Fic . Lo LBk eastich, 3C12028 2 v 2 v g Bk
WeHHOR LT, 3C390.3 1k Cygnus A (1. 4)+Centaurus
A (14 4. 32) @l Uiosb ik pEsi (double radio source) T

1) 3C120

Wk 3C 120=PKS 0430+05 13 M. 235—27, J.
A. v IVARY T, 1966EICa -5 27 T [Zw14=12w
0430405 ICAE X h, 4 7 »— FUYTIHEILE. M. RS- Ey
2 (1967) t - TRREhE Lic. ¥, 19684, M. V. _v X

b vk 3C 120 285N SR o # w2 BW Tauri=HV 10387 &
LTRBESh TS L& ¥ L. 3C120 &k, X T
& M Il e B b, = a A — ik NGC 1068 < NGC 4151
O A 7 5 — b P & 7 o =Y — EORINICALIE T B kD T

Ak v,



Dy 1/ T s

W.LW. %—2 v (1967) 3C120 %%k D X 5 Cidah L
TWFET. tu~v— o ADA o = Bl TREEOR
Gab 2 DMCAHT LW B VERERE 0 bS L5 IR 2 B. 5
m U TR R TR, O BEE G kpe) @ EH D, BB
WL D = 7R R EIEICERIOEE S it LTwA. Coa 7T
EROLY—A Y Z7OTFTIRE EERN T >34T H 77—

- ‘ . :
: .
! M 3.47 3C120. E+
DAy — it 50
. ey kpe. (. 7—7
b o SR i 1975).
7 (975) HFEy b = 7EYFELH S oEda (f/2.

7) CTHERE Ui 3C 120 @5 1L (A43, 900— 5,400A) Tt 20X
TXL60%100kpe b b, H— v kOB LiciBE T — a0l
LS olER X < Ra 3. Bz P. A, 117° ¢
Ay e 2 (1973) & MUE. w4 —», C.D. 21 2, J.D.
~ 7 ¥— (1974) VINSRTD 3C 120 %, R = « 7 = —%
=Ll TWAHEKEHMRA Th B 52 % L. Lnl, K
3.47 T B X i, 3C120 KAFFIgETO fs B 2 iR 5 2 Lik
AT, U 7—7 Q975) 1, o el ioids - x
— VR LTWiWA, 30120 s o—fitch b L&l
Ty FET. <30 120 B S < SRR ISR M o e & 2R
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MG BT, A7 > — F R
SRIT-CH A 5. ORI A A A G A, R T o i
EERTHELTCLE » D THA . 9, NGC1068 = NGC4151 ©
fy, T LB NSRS TFET 5.2 L7 -7 LR LE
H3

(a) (b)
3.48 3C120@ [(ONIRE am 45 1) &7 - 5 4 »BHM). (T
M.~y 2z=vEB -2y 52 1979).

T.M~y 2=vEB AV 7 (1979 2 1mBEFC ET
4« H 2RI, 3C120 DEIEMAR A E Lic. 3. 48(a)
EESE [OTM] A5007 il 2 dFE T 7 4 2 — %@ LT
$it o T BB, 100 A 2R e T b L, (011745007 0
BTl 5 FeA 7+ T4 VI (3. 48(b) B2 L5 [OIl]
15007 DADELLCY. bR LY % < 107—15" (10—15 kpe)
D AR L, 60760 kpe) b I5AS - 7o BELIRER (nebulosity) &%
o Eh tELTWwEYT. REEEC L, ZOFREaryy Ty
ol 3C 120 ol (P. A.40°) HEcdH D £ 3. & 3.47 DI
EUMEEIOFEa vy gy T4 LD LDOTT. flifTicbhic
LA, A= Fo4 vk (1980) OFMIRBME Lhid, #Exn
o4 74 OWEBITER TRV T2, EEERO LS R T
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(F13.49). K¥ig ko ATC400km/s &%, (BG40
P.A.72° ¢+,

QPHO
DO
RO O

FgFeTenll T 1T 1T 7]
[iasc] * _ [ 7% LT R B T

B ; o [ P T P A R

A3 =0 -5 [H0 (403 ] i LA

1 B R ) e Tl
TSl 22 ] 0 |+8 T T

[ A R A e e e e

B Ty T T S R i AN
By 18 [F7 (s s R
] & [+3T¥8 0] -10

P G 2 ) S T A B S
0 =15 i 0+ A 2 e 6 0

3.49 3C120 © [OI1] 25007 ©FEE. [AhOFFIEA 4T 10 km/s %

I &3 5. #RAEIER (Rotation) 7, MikE (Radio)d
LB, SEEMA (Jsophotes) oMbt b+. (JLA. #—a
Fw o4 v 1980).

[ 3. 48(b) DA 7 « T A »HEI1% 3C 120 DAL TH B B D53
FKbHLTWET. G vvYu2, B vorz—nv§E, R ¥
== (1979) DM XN, EmBE SR kb5 5 25 kpe =
TF Va7 —nolpo—FllcEHilcxsdo-c, 3C120 %
SO £/t SBO oG & Ao o & b T& 9. 3C120 % HE K
LT3 B ORI GO—FANC Ui p’ 5 eb S8 P 6 1Y P9 35 55 45k
&, T 100 kpe D PFIRGHIL & 2 5 0, 60kpe Pic ik [OIN] A
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I WM. 47— kT
5007 T BBl © & A EAVETET 5 L5 3C 120 D fifi
tr, NGC4151 @ N §i & LCofifcd My &4 4. 3C 1200k
TR 25 5 WM FTERI & 5 X b &, NS & 1R85 250 8) ¢
b e

120 0HxEary s T4 ORE ELT, W20 D B
IR TWES. FO—0uk, S PO R A SO 25
Yok > THHESRT W5 L3552 . o figfkidet
OEFEIC L > Tl Ehtc b TH DT ThDBIE LWL b,
[ 3. 49 oS EE ki {Am EoilifiE s b 4. =0
F2y, WO H s TeEREN ARETIAA TV D &I HFHR
T L L& i, WTFRAIE LW, H5WIikbic o]
HEMED A B DAy, doin o T E AL

3C120 1 NGC 1275 X b & X B J7 @ 200 Mpe o ik b %
7o, 1kpe WO HLIEEIR O 2 XSl 5 o L nc &
FaA. Lal, Bilso X coh B2 il 5 e
TNEIrh DO T 5 2 & cd. M350 A. C. S
— F~y Fit (1979) A VLBI#EIC X s THiE&H LA 3C120 D
L. 3C 120 OB AT L, X o EER L
WET. 1972 I & R RS o IR EE (L o/e=4.1, 1974 FEO

3C120

‘\\/ u',mg‘N E 350 3C120 o B®ich.i4% (50,
b 11 MHz). (A.C.S. vy —F

E
ecember 1977, 5011 MHz ~ 5 F3ft 1079).
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AT /e=8.51bEL ¥ L (M3.5D.
CRICHIE L TR REDOZED) & @il ShTuw

cm/s X6 ¢

ZZ T ¢=3X10"°

F9 (K352). 3C120450. 1~1pc & b A 2wl Bl e, Ml
SHRABRSE P FE LIE s T BT 2R LTSRS LWt

8 T T T T : T : ; .
-20
ST 3C120 },/}//
° A3.8em —~
2 + 16.0em c 15
R o R
nf ﬂ
B o4 10 B
& s ##
# i &
Tl i LR s T
T c_ }fi
i - !
0 L 1 7/“'4 1 ' ' : 1 L 1 ' 1 0
1971.0 1972.0 1973.0 1974.0 1975.0 1976.0 1977.0
— 4
H 3.51 3C120 of@8HEBE. (G A. ¥ A= . 2, ki 1979).
16 ;
. 2.8—4.5cm i
] 1
12 5 “I 1 |I 2 I‘ 1
L | hl "ll | ', ()
E; 8- ”” i Ill' W .
U] |
L Dl
4 -
0 1 P | L 1 i 1 ' 1 2 | ' -
68 70 72 74 76 78 B4 3.52 3C120 o

+ 19004

(2) 3C390.3

SHEEDZE ).

3C390.3 1x 340 Mpc &\ 53K DT TH 5 1= b, WLz &

AEGY ER-A MV.RvabvE ML =vatby (1973) #
ArT=RUEH120em > o 3y P EESICHRY Uk 3 oigiie
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MM BBELD. 177> — FEA

Hohbex L7z 3. 53 OEI T, W 207~30 kpe 1 & T3
ST A FR O O TTH, S BIL3C390.3 & A—DKRHREE
AL, W HEE 160 kpe lih iz 24— 7 C

3C 390. 3 1% Cygnus A=3C 405 il 7= B EE TH b, =

3.53 3C390.3 (M. V.
~vArFvEMIL
<vA Y 1973).

3.54 3C390.3 Wi,
(E. 7 = 1 A% 1980).




DBRWFD B2 FEEHZ 300 kpe T3, 3C390.3 D im i3
DBWFHD D, BIETbAE a4 A% (1980) ® VLBI
BN - T, COBEEARERE6pcUATFoav 2 a7
WA ES =y MROBSENBRDZ ERHLMICEhE L (B
3.54). ¥=v FRREBEEEONEE—FKLTWE T,
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BV E
TRES 1. RN

1. MB82

M 82 (NGC 3034, 3C 231D # A LicDMBARICAA -7 7
192V riEECT. A1 H FH7 4 22l LTHREE &
- M82 ¢, FIEHED MAKE LRI S8 S ledic, F»LIED
RS EhEEds ‘Al uiEE” 07 7= 20FIA S
RTWES. o5 Linldhid, w74 74 v MG es
TLENTEFEA.

7 4 T A v bR O MNCEICH 2kpe i EIRA > T E

BB 4.1 HaF
7Ny —
ML TR
gahiM
82. LA
iz 4 A
vk, A
k74 7
# v+ (C
R. ywx
2 A.R.
YT P
1963)
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T MHEEEHEO 7 4 5 2 v SRR bR TS, M
HTIHEES & BH AT - THETWET2, Jbilmflo 7 4+ 7
RV MR 2~ R e B LCwEd. B 4 9 2 1
Skpc F GO 7 4 SAVERED F4 (LM Fanyo v
FEA NV 1970). F£APCLAWIMENH, I (M4.1) ©
Rax32, HFfAEE (H4.2) cr—fufcikTwEd. =

1.2 Ms2o#%
B, L
wle, A5
. (A.B.
VAR

e e , ] — 1969).

OWNIFEHEM OB LTI bR e A 0T, M82Liz & A

Efia & Eig > Twdih Ed, mAf sl 2m X 51,

T wad EfBbh ¥,

C.R. W vXEAR Hv7F sy (1963) (IM827 454 v b

-+
2

B 4.3 74542 hOMEEHME [
HERAE2EDARZ P A%
bt S AR
T74» b LEMIEAR. £/

R L P o b ot o otz a4+ (G.R

0 50 100 150 yvXE AR HvF, o 19

ANy il 2 FERE(E) 63).

BEGEHE  (km/sec)

0



MV TP 4 S

TR LT A S ¥ L. M43 IESL0RDI7 4 AV
S o HE e, sk lkpe M b O5km/s O E AR L
TuvET. 503 M82 DR O & O ML 2 THR 5 8° & LT
b, SHICHETARIER ML T 745 & ok & Toli & it 664 km/s/
1kpe w2, (7 4 7 2 v PR OHRLABIZEREL TWH X 51T
Bz 5) EEmLEOTT. oML, 7474V
OO NEIERE L 1,000 km/s 2 9. =5 LTM82 o7
4 732 v RIIENGC1275 D 3,000 km/s D = » b & & BT, il
RIS Al b EHEIEI E Zin S h b X 5 icie b ¥4

N, w4 Ax¥rFyvEA +vFes (1972 1%, M2 D7 4
SAVIRHI=RBELALL Y7 r e ViRGHC L > TS h
TWAZERTIHELLS ELT, H. OB MEREA T L.
i, 1 LOMRMIE LG, He Sl s 2870k
MBTT. EoAMELDOTI Ui o fekliidt e, He b alifi &
LB UEEERZTTWB I LU bEMILicoTYT (K4.4). &
AL TY vREF VT » DOBBHRIKELIES S LR

T T T T

He

P=27% 3
4000 |- ' -
/% /N
3000}- / i :
/N

L 2000} i
~ . ; t i :
& A
® P55 f

7000 - I
sorf {/\ /\; :
ol / ,\/ \ | B 4.4 Heomt. Ha bty -
J ¢
|.>|I4' ;

O IE M (double-sine-wave

I solution) TIEALC & 5 (N,
4000 i W AV TV EA VT,
5 ¥ 1972).
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MR 4.5 MS2 oK.

fYGIE & M pi 2

FaTERIRTVS

—10% {#3¥; (polarisa-
tion)

* S (fiducial stars)

@ thrix(centre of Sy-
mmetry)

(R.G. ¥v¥azk 19

sifao 76).

. o =RBEEOFEWIINILS AT EO L DGR ER D

LGSR

4.5 12 M82 0~ m IR ORI TF. £HTOREOME
EFEERA 2 AL LTERShTWET. X LEERES

EhEcs U CaEl, Jsdstvhlfldr]

MElt-TkH, ZThITHBLN

CHA MR BUEALDELEORRTHL L2 PESH SO T
F. HM. ~u 2 7 v (1972) O LAEESTH, driis o1

92
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450pc i M (RW. # - = vk
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VT BT RRRE

FERNFET D & 5 e A0 R Sh Y, BEHRREREECE
ESIhbfRERd L.

R DT ST/ b 9. M2 KRB M ES L
TWETOC, LTFhDEBFROMELHELTREELL Y. K
L6ER W, avianrlr ] ] =vi—s (1978) Diigick
DL H, BT, R4 TRAR v Ty O2FWE
T Lic B 1T, W% e s hGRaa a0 37

4.7 FFULH (4238
00—30004) <
WEgEhiz20s
BHOBR. &
4.6 DAL
AR T —

“ 7(RW. & -

i zviak ]
St ; J. = v -2

e L 1978).

ZAPEE Wb TWHEA, HEDZC < Wikt & Rk
Wk A EDR D R S L E T, M8 R 2.2, 2 10,
DOFMNIGE 6 cm DTV M82 oL oMK ¢, 2.2
p OHWENEM82 OF#lEfe - TWAREDGMEFEDL, €— 21k
DY LET. ChIEE M A—-E v, GR A—-Ey
o, V.C. =ty (1964) HNSIENATICHRE Uierp D% O RLfE &
{—B LT FE —J, Gem ORI T, R DB 107 (150
po) HERA-BIHE A LML, ThXP ) ~—Z vy (1974
OFGE Lz 3HOBIH A, B Cos bDATT. 10pik22
p & 6em ORIt LEL L TwE T, E4.6 0 Ho FIIC R
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10"

00"}

107

00"~

[ 4.8M82 o3R4h - Wik thE
(G.H. v— 73 1980).

2% 2 oDKE ISR, D & IR A OMHTICALE
LTuwET.

AB. v ) vy — 131969 4, M2 124 A MR o T
WETH, A 7y — RO E RO L ER LS LB Y
¥ Ldett, €0k 5 REFERRRLSh TV EEA. M82 OIREIEX
LA, POEHER (<500 pe) PIC2oW it (107~108 4Eii) 2
SRR O H D FF. =5 LIRS EBbhd
BRI 12{, S. 7y v Fve =2 (1971) DHFIEI
BINC X - T, & PR TR B LU SR IR A3 10 i, P P.
prvS=y L PN vy y v (1975) ©8,085MHz (3.7
cm) ORI Y » TEhEhGMER TV ET (K4.9). 2
L, B 7wy 7 — 55 (1977) WRIREROMHARA 988 5 £ 2% D
e 100 {5128 o B 0Pk Y 1 L(107—10Hz) =4. 8 X 107 erg/s % #F
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NI AR D. e

6955 N
+ ik (2.20)
15
© o
HIGA 1) =
- <
il - W/wb HITEHA(ID F 4.9 MS2odiifloR
- e e =oOMHkS (HID
O HIfiL HEE1 4.6 © Ha Bl
30} —— 8085MHz ik (3.71em) i iy LRREHA 12 4.8

QEIAe 46 45 41 4z 40 38 B b,

%, FOMED 0.70015 (0.02pc) &S THhE e, WHLE
Bl bhitwEEELTWET. COBRBBEFRL LS, ST

M4.10 M81Z0—7 M
8l & thiric LM
82, #:iz NGC 3077,
45 T 1z NGC 2976 #3
Ras.

25



FOEAD =2 v 7 MEEFICHL L ok on b e 4.

M82 it M8l (NGC3031) Zn— 7D 4 v —gil T3 (I 4.
10). MBI DALkt Af 7> — b DYV A b » 7 » 7 LI ARH AR
I NGC 3077 B % %9 M82 & NGC 3077 » M 81 %> & @ I p»
G, A —F D% 3.25Mpe &R, FhENSSE
45 kpc &7, |

M8l 71— FWE KK S AR L » Thlibh T U
(B 4. 1D. 74— 7 PRl & h 5 bk 3 o 428 4t 1 5. 4x10°
M. &b, M81, M82, NGC 3077, NGC2976 D4 S icifthti+
PR E OB K, ThZFh2.2X10% 7x108 1.0X10% 1.6X
10°Me T Licdis T, LB HRD FIPU45 0 — H3ii [ 2e i ic 54
' AL I ghssn  gisge ghdssohipe ohasm

L JE I AT 2 ot

7001

9.5 16955

3

&

S~

g0} 690
68,5} 6855
65,0 6820

+ -

105'05'" lol!mom sll‘ssm gh5qm 9':45"-
a (1950)

4.11 M8l ZL—7FoditekE. =7 agEmE (PN, 7., 7

by, RD. Fua042, RI. A5 7wy v 1981).

IS A |
ghggm  ghggm
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MVIE D A

LTwaz bicich £4.

A, =49 A (1972) & A vyvee—, Py vy, T,
<—A—1 (1977) EM82D7 4 72 v+ ERLEFERO IEE %
B B, M82 1k M8l 74— FHICgdi LT e B R i
WK ADROPICRA LIz EHF 2 ¥ Lie. LaL, BikE
WMirts LA, rhilk#Eo 7 1 » 2 (bridge) 2 M 81 & M 82 o #iill
CEBMYHOMPCHH ERRBELTWALSKALET. M
82 & O T M81 MBI B forf K » A 5 MB2 1T L,
74724V B SR, RO C R R ORI &
el EELZ BRET. TOMRMBELTRE MS82 X4 H A
DA IrrO ¥4 SO BRM CH ez Wi h T3, T hic

H [ 4.12 MBioyuZi
& B
W MB2aR A B,




HLTRW. s eaviak ] =vi—s (1978) vk, M82 M
LHI St h ADHOE F LT AAREME & 455 L, M82133G
P A Rt Sc/lrr MG TH Tt FEL D H P L W EE
BLTWET.

Xl 4.12 12 1964 S0 KRS o Ailic H 7 =7 (1965) 25
W (4, 700—5, 400A) THHE LAz 3D v 0§ » MEEH O Al
EGILCT. ADHEL I WIEF OO0 X 5 g Sh LG M
8licd, M&HHEICH W ELME WL 5D v 7 i 7 1E
THOTT. KL, TOEMBEIRKHOMWNS XD 0.5% i &
¥4 A, M81 & M82 OMENEM, H5u kM8l OiFEIDAKD
DTLr5d MBIIFMITE ST, RARELTIAT I —D
TECT.

2. Ms87

(1) & &&HEERAE & M8T

M 87 (NGC 4486) 13ds & MR L 3. = O MO
KE X1~ 2Mpe Y, A V= B xw FICERESHT
% 34 D HT D P 16 A & DEEMRFIHD » v 42— 4. F.
YWy e F =ikl & d 1,000 HOMTEEA TVLA ERE-T
VT K413 ks L DT O LEIROFEIT T, & D g
FIEACHk & W1 % SR 1k M 49 (NGC 4472) T 4%, MS87 As b~
5° MR T\WE3OC, COFHTRRAZEMNTE TRA. M7
2 M A9 I 2Tl D Wt BETHLM L HiIL, Z DR
TR LR U e gl s £, ARDEFREE BB b D A

M 87 kAl @[] A v S — T B &, TERBSEAY Vo B e (AT
D, AL b ORI T D, I & DHEG M o Hl
FKihb oo+, B XMOBNRIORE-E0 DL
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MNIT BB FRRET

. B4 BinE
o SRAmoh
IR
(AHhA Y
e ey
7R

FRLTSRET. M87 oMk (3C274, Virgo A) tk~m &=
ThoRA 2HEEEELTED, 1GHz L) b EBETR, o
PERS &R D . o~ r 02K X LA0-10"Hz)=3Xx 10"
erg/s TF. W44 H 7v £—3 5 ~5E (1979) »100m &

T =7

@414 Ms7 @ igroam. iz
o LR (H.
7V H =%y i 1979)




WA T L7 4.8GHz (6.2cm) TO -~ r DM T
A E XX 16°X12°A00X75kpe) i3 EH H, MB7 kX LI b fitr
HFrRBRET.

ET. %454, RA. #+7, H. 70— F=v (1966) = Xk
5 X Mo, o XHE (3U1228+12, 2A1228+125)
EAEERN T, LbaEEcS 500, £ < OB IRIrT
el TEF Lic. M4.151A »— v v (1978) #%Ariel V
T2 HEN Licds & ST O X o, FEIRE2° (700
kpe) #bbh, M7 %D e LTWA L LR L FT. v agl
WO X &R, ST o ERE & A (T~3%107°K,
1?0 15:%9 1&}8 187 186 185

& " <RA] 1950.0
14}
A
13t
o S
1}
o o

100 189 188 187 186 185
[ 4.16 senBERARAD X . A0 EANOKFILMEIES £hFh 50%
& 20% s 5 XHEOKE, N O MABREohLEET =
5 — -« 45 2 R& (error box). M87 @ ¥ b O m,
CoL RO L. A, =, MAREREMAOHERTTT, kDk5
)
B my<11 OfHSE
O my=11-12 © i F 4§
@ my<ll @ v XM
O my=11-12 © v v ZFEHH
A my <11 O
A mypy=11-12 O @A
(A. »—1v2A 1978).
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WNVIE MmN, HRREEE

12°50°F

12°45'F

=12'40°)

12°35'F

12730}

] 4.16 M87 @ X [ (0. 7-3. 0KeV).

12520m 120285 12028m 12027.5m (D.7r 7y A%+, Mt —n,
@ P. #2—vwvy .24 v 1980).

M~1x108M,) BOMIRHC I DL DTT. T4V ¥ o 24V
RSB S M 87 o X E 2 4. 16 R L 9. fifeh
ir1.5x1.5c+. D7y 79V v, M rh—n, P. 99— v
v 4 v (1980) offthric ki, #2507 (230kpe: d=15.
7Mpe) Ho iR r A (T=2.9x10"K) OBk 1. 0X10"2M,,

4.17 M87 (o~ 9 7T}
SA, AL ¥vF, 2 19
61).
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FEEIX L. 2—3 keV) =1. 6 X 10%erg/s T3 iz, ORI >
ARGEICY 2 BHfodicid, M7 @ -~ e & LT (1.7—4.0) X10%
M, DE k2 BB E L ET.

(2 oL RREFR

[ 4. 17 vEFF VG eliel Shte 30 i eo M87 o Bt ¢, W)
B WAREDIEEY 10kpe T3, BXRREIZH LT &, KiE
DIMUIEKE IRD o I AHREIR (2 r oy, ~w) 28lbhTE
F9. H 7—FLEF =3 (1969) #i-tr<— K H 120
cm Y. 3y PEIGEICHIE LT HEEZRIER T » 70.01 T
PL—ALUTCERER (04.18) T, =erfigiiddic < &b
EfE1°(350kpe) FTENR-TwET. M7 ohfiziFeain
BRE (EO/1D) ThHOIE, = r FEIBREA~T 3 &R MR K
{feh, P A, 140—150° Hrgciiiks b/a~0.5 < bwic2 5 h
TWEST. G Fevapzn—ng] L ==+t (1978) OJEWE
Y ok, = w kiR 25 kpe B Blibh, £ 0K EERe
JlE (B=9.57) @ 10% L¢3

418 M87Tosm (H 7-—-7¢
F. =n b =3 1969).
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WVIT BT 4R

M 87 itz S A DRREFHBED » T E . X 4.17 T M7
DEBYICEELTWADITIZ LA ERRIREMA . W.E. ~
PAEMG Az (1976) OREYICL D L, 2K EMOHE
128,000 T3 KOJEWL7 v Fr A &4 M31 T3 100
~200 fHTT b, ZOBEERITT. oL DMIETHA I
MB87 & [AlFLEE il B G ST 20 < D A FEFE L E97 25, <R E
iz b, ZOX3REARKRNEERELE>OIME7 DA T
F. ok 5 eERBREEGRAY D M o Bk M 87 I D &
ElblLd, FLbhIwA.

M 87 @ = = ik & EARERINE R, ORI Ak & D
S ohLERE, Suith, @M ‘P WEETH
BT b EBGED BFoOTL x 5. MB7 iR fekfi IR O/
1p &4pHi s e+, D/ED gl deo L8 2 b g

3 Y=zwh

R E T M 87 o E i w it s &, Wbl iz & 5

]

T @ 4.19 M8To Uz
' w b (H 7
I
R — v 1976).
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SN ] 4.20 M8BTY = »
: o {gnE
EHAEBN.

(H 7—-7¢&
J. m—n 19
76).

CR25Y -y PED T (4.19). Z0OY = » FI1918F,
H.D. =Rk ->THHTHERERLLIDOTT. B3l 2
kpcdhb, Y=v PRCTEED, v PR ET. E{RAML T
el D A 8eE Lic R Tl, b & S 16—21 %D /7 »
P ICARE R TWE S (04.20). BEche{MAEOY -
y PRERBZENTEET (®4.2D.

0 5 10 5 20 % 30 35
AR 2 o(F)

4.21 408MHz OB#THUA MET Sz o b (J.D. 54 ¥4

A, B, 7vF—vv, L. vy 1980).

Py MEP.A 29 T TWETH, FHFLLWMELTAS
L, 7w MEPOELBIEEMNA I Ui ds - TR 2503 X 5 7
Shbwilargd (K4.22). %7 » POEED, WWholEE
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MNVE WD, 45 RHUT

2-0 L | T T T i ] T ! PRI T I
2 1.0 l -
R — et o
{ .
S-2.0 ] .
= IL é H4.22 Yzv b25H0Y.
JE G A (F.N. ==y, P.
O 4 631012141618902924 B sty 5 R
fubbs S o gl (1) C. ¥, 7 1980)

OEECIEMILThRE - TwET (4.23. G Fevaz
=k L =z b (1979) oL EEOMGHEE, bk
MBI SRt 7 I A= DN AR & & b 1—E DU TREHE
LoSHTuaHedEEMRLE L. LHLBRSRZ LG, Y=
v FOWHMEE AR W ke, 2 v PEHSOMEERE bihb 8

A
100 T e ‘
2 | I ¢ 6
o | ;
; A
gﬂ]" [ K .
= {-
olS 1 . L] ®4.23 /o boiEREEE G ¥
0 0.5 1.0 1.5 vy zi—nEk]L. =oF 19
Hulebide & DFEHE (kpe) 79).

Ty bOWETv e Fervigc b0, SRS
ARy P ELBHREEERET. 19554, LS v s r T AF
—EIMB7 v ey M v R e VIRHT- T 5 T i, i
YAHME B FTRETFELELEY, ChXEBEW. <
7 (1956) & W. A, e b — (1959) 12k - ThEDd bR E L.
4.2411G.D. 239 b, BM. ¥v—2—vyv, EA -V
7 — (1978) OFIEMIEIT X BT, dik b 8 AT TR
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M87  JET

RN~ 7 =) l‘ﬁ///p\/

D ECk A]S

F4.24 M87 9= o bl

: , ; ; ; /=107 (B.D; Sud B,
0 5 10 15 20 25 M. ¥—%—-vv, E,
A & DE (7)) A, -y — 1978).

0% ILHHRLTWET. Yaw FOXHYv IR b e VIEBHTH
%&Bﬁ,%@z«?b»@ﬁmf”@%%bfh%ﬂ&bmh&
FHERETH, WHOBMTIEAST vEHhkETE, A2 A
O & aZPiETE FRHATLA. J555 LvuitaEE, bl a9
73) »WJJJI]SScm ST L 6 o E R HRE L A
7 P ARHABICRLET. fiZite=1.7T3. ZHhIXT.D.
rv=yv, G.L. #9528 —-vyv, GGH. V-2 (1974 O¥EH

—26 ey Ty T
. ]
L/ '
ks /‘ \
F,(35") "4y
TN—27E“ B -
g1 :
LA M 1 E425 MBIy bORAS MG
e . '\U d Losajita<s + Az M87 0
) Wi \ BUTE KT 5 b 0. ORINGES &
028 \{mz-ww ] PR EE, SHUMAGOWE L ke B,
e N vI'l\ ; V,1¢, {0t (vH: van Ho-
i §\»}\ 15 1 uten 1961; B: Bless 1962; M.
. Present N A Moroz 1962; PPC: Proniket al.
data X/VAF . v
i}{\ il 1967; VAF: de \'fau'coulel':rs et
J’\Ki\j\ al. 1968; WK: Wisniewski and
—29- - Kleinmann 1968; WW: Westerl-
:,...u AL ] und and Wall 1969; AK: Ables
T and Kron 1973) 4R LTS 5. O
log » (Hz) widh, TR, AR 1973).
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VT BT, ARG
Werpre—FHLTwETF. GC r—35LM xurv+01980)
@ IUE 1} (International Ultraviolet Explorer) s & @ {#l il
IRE a=1.70vvre ey « A22 F Ak A=1300 A o 28
PR E CIECT W ET. BERFEIR T a=0.5 TTnb, ik
Az b0l bbb o s THERET

Py PHDZ » PIRIEXLTWET. JW. 2y, 2,
H 7—7, . m—n (1979 x W. <=5 (1956) »3 e
A LB &, 22E D 19784E Il » 7o F 3L & @ Hallr % 4T i
W, $30% iz EHBLILSTWAT ERBRLELE. bk
DENHE, /v bHBROENGRIEENIEZ 2 =Y -2}
FETHD 1 0O EFH LT WHET.

LaL, Y=y MiEFRLERBIMEh 77 X~DliihTH -
T, /v FRBRWEDFEOE v IR, BBHWEZ =y PO
EOFRE— SR NT RN Ch D &\ 5 RS TT. &
WESHDD, Yzvo POREIRIEBLA LR E L TR
Ao AT, OB Y = » PIRIEF T X =, HDBWWEa v 22 b K
R TEDLDM, P =y FATIRED X 5 I S\
Ty e e it 5HMRNETLZEDHLTWD 00
&, KRB ORIENLFI L TWET.

4) lEHEEE 7+ A PRARE

H. 7—7 (1967) &2 = v b &AL B 3~4 kpe
BTS2 = » b (counter jet) %, M.F. @+ — (1968) ix
JEiCy = v b EFZETHEBDOY = » b (orthogonal fan jet)
PREAL, chbily =y b &AL, POBOEBTELRLES
2FLfe. L, Thbidy -y b EREEB2{RiD,
[O1123727 % H, ol >lich, ~v 2w be vigdiodift s
BHLTwWERA.

107



HC 7a—FEH 7y 7+ — (1979) 1%, M87 orhDH
L7 4 FAY PROFABIMEEL, W=y FERBY = v b
i, Fo—@ThhH o EEBBMTLE L. WHEHFy b &
— JETRYG 4mEHBCTR T g x— T D AT R
W h AV, SRREm-TwHREOXRIEMECELICZLEX
T, Hy 74 9 2V F OROTE (M4.26) 2452 LML
L7 [H4.273lb0Ar e FTT. No.lD7 4 7 4 ¥ Ik
7 —FOWY = FIT, No.3, 4,513 4 —WDORHEY = » MTL
RERSELTWET. 74 9 4 ¥ PR 8X3kpe DKM D %

K4.26 MSTol, 745 2 b (HC 74—FEH 7y Fe— 1979).
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NI JBIESE N st

N
3o Vs
S Mo
':'/’; T b >
/;/ 5 v
_.":‘ "\ >
2 N
/"//-‘S ) N
D)
! 421 Ma74547 b
O S 9 o2y F. (HC.
i T g FEH. 2y

F v — 1979).
b, Yxo b EMLUEP A 110°—200° JFEICHEO TS, K7
4 AV ELBNET D L, TOHMCEALTHDE RN
ZFEF. ML B.D. 2—3% v ¥ (1975) »5GHz (6em) T
BI L B2 E A h g, HERSE7 4 52V
PR & VRIS RAR L TWET.

7 ax— FE7 o F o =GR EINET R, 74 7 2V OH
B 2T, ToMECIETEIE &I 1 Ne=1600
Jem3, T.<11,300°K ¢k b, 74 7 2 v 04 E: M~10'M,
TY. Fihe, 74 7 AV b O R M87 il LT 100km/s L
MThH Y, ROEOMRE T Shi-o Lemd X 5 fok &gl
g b kA,

M 87 A3 oo g [ P S D i LT v B & v 5 i
FEETHE, BREMRE L TR L 5 iRz, oF
b, MB87 @i\ T INCH | 23k TGRS & A 3R 5 1 1] 28 » Tl
hED 22 %05, #WALESIEY, WL OBl Ehicony
4 FAVETHDEWHFICT. Bl E 32, Ms7To 7
4 AV PRI AZBINGCI1275 D H, 7 4 52 v &2 <KA L
DD T
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A3727
PA=110°

R
MVW
1.28 M7t
| 1 | 1 1 @o[01]23727
—10 =5 0 +5 +10 (M.F. % 4—
A # 1967).

B hLEETS s k-

M87 D MEIIEE  Tewith Ed, MIERAS 2 b A4S S
hEd. HEIGTRIERFRCEAL, 28t 7> — PG LT
WET (4.28). JEHFROAE &7 - T % 650 km/s 75 fiid
LG HC 74— FEH FyFv— (1979) KX »TH,
+INI] oMEmIBcdfErdbhTsh, fb i <
LAMEORL A OON AWMMBHFEAET S LHE L bh ¥, K
A~ T 140~210 km/s FH B L Tw5 & & % < Ol
WHETE 5 THEBIRTHET. 72— F&T v F =1L IRITE,
B A2 7 PARRIEIRT 4 T AV RO SO EFML, W
XA —DTEEE & g ST wab E#Fr bhEd. WMLw
#AROME) & Fhic X BRGNS h OB & LTH R T
L& 5. b EROEEE D ADHA I ~1, 000M, BRI T

OB ARBERCT DY 4. KL y5—~<vi@ Q977
©10.7GHa(2. 8 cm) DFWTI, DML O K & S 13 ~0.04
pcTF. Lal, Shi ChilEs koo Z @il ah Ty
ERA. EEFLEIERD R HESHR T H S 0 puEbl T T A, A
T 2 &g, M8T OB st e - T EE AL
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E8 (ORI 67 15 | R D

Fkymaest (Astrophysical Journal) @ 197845 H 1 H& 12,
M 87 Mg iE (3—5) X 10°M, T2 #5006 B in v fh—
75w 7« m—n (black hole)—AMFfEd B oy L 5 2
OB UHIAFEIR, wvl—y g FAREHEECD LA P
YU A5 HDFA—FE5m & 1.5 m S ic 2 %G - 3 4 5
Foft iy M, M87 OEMmMMESM 2L E L (X
4.29). M 87 o428 (cusp) 3B 5D, M87 L L

4l (@) Mg7 | (b) Star

“(e¢) N 4636 (d) Star

4.29  MBST ch AR © % T ¥ BE
S, HYz L ix0.°57C,
P VEL. P v
1978).

(=

—
1=

LTI (AT I )
T = T 2 T = T

ey
=
TR

[ 4.30 REMENHOET LEM. r<1.75

| T & —F S Dbt ~3x 107

-1 100 10t ‘ 10% Me® 7% 5 2 - sh=nH BB LT 5.
R (i) (P.). v 51 1978).

()
—
T

m



EO % Cs & MR £ v 2 Td B NGC 4636 112D X 5 ix
BAFRE LR ERA. € F AN CEEMIES AL 5 &
FThiE, SO 3X10M, DRk 27T v 7« RO EER
RET 5 HERD B DT (K 4. 30).

=%, WLW =2 ED6RNLREIN—-TIEF
Foe ¥ — ZENLKICE 4 m Bl M7 oG E T vk L
foo B e v F v K8 CRISE S ARG T-E T B i A &
hE L. M43 BELoRDLHE ST EER=T2" T
220km/s, 9”.6 T 278 km/s, 1”.5 T 350 km/s &M A4 5 i

400 T T T T

3501 \\\:\

""""""""" \‘\:\ 2
250 e
bl N\ | B 431 NS OREAH (2. EA hid
|ve 2 Bom, RAREOMELT, e
! : i . | WL ThERT T » 2 - h—n %
0 1 2 A B4 B A IR B T
log r (¥) (W.L.W. g v 3 1978).

Lfcdieo T, WAREROHIE S i @i L e uw F 3. HE P g
DR 2R DFRDD ST &y - ol Tl LT 4o
T, R& IR EM RO EDE o g5 ¢ S & mk L 4. v —
Yoz ¥R S QR F AN O BRI A ST B o i
v, PR IT. S FOE R E LT M=5x10M, 28Rk Eh b a1
FL TR Y VY Z7EORDIT T v 7 o h— A DR 310,
E X —F LifiTcd.

5L, RIRFICHRES hiclhic - e ikic X 5 > O BIHIEE 5
3, M87 LRI (3—5)X10°M, (Ho=75) & ok B %
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HNTL BRI fe e

TG w20 k= UNEIET AR D E L, L THDR
I, Sheofi s Mo LTHESHER S hTwE . A
FLras— (1980) hy—A4 v 27075 LW HlRBOSfEO L &T
MUt & 2B, V=2 v bR Ui &I ORI i
*x <, R<0%.35¢30km/s ThHZ LM bMAICLEL
f=. M.J. #vhv e ].Co wa—35— (1980) IS5 7edl Lo
Mz, 75 2« h—afELTdh M7 OH AFILFYI A HE
THHOERRLTWET. 75y 7 - A— A BB LTERS 1L
TLAHHUEIE <17 ORDTIE WK T, FF v 2« H—1OD
AR HET B, 01T oMEEfFO>AN—A T VA
a2 — Ik AN A el lebitwTLl k5.

3. NGC5128 & NGC 1316

TR BRIl (dark lane) & R0 T, SRR
Wi Ch b FI. ORI EIRGHT & Al — IR DRI
FRHM D 5B L, 1MIFEEE->THDS =9 v AL
GRS S A v 2 — 2« b — v PRITIERMFNTH D, A2
Foud A RRRYTHD D, NGCHI28 ISR REETHAS. &
FUEHIL U IC 5267 & NGC 1316 # <% Z X HETHAH D)
EE TR TE T

(1) NGC5128

NGC 5128 (PKS 1322-42, Centaurus A) g 3T Wbk R 1%
Wi (d=5Mpe). B EokE 1L 800kpe iz EH D, 200
kpc ¥l Ltz 6=—42°30" & —44°20" @ WHRIE P E o b, d=—
39°30" & —46°00 I b —f OB H A RDBH & TE 5 (F
4.32). = bicpyiicly, 9kpe ittt 3 ORI E IR AVEEAE L
¥ (M4.33). chixXfcbAsoencExd E] va

113



11=308°

‘H“= 24"

¢ (1950)

1 =@ 4.32 NGC5128
DREWE
g Eho~ 2z
b RREES
D F %R
l L, #Fix
ZrZ F—
d 6l ¥ @ fi
(Farady

rotation

7 measure)
wbT.
(B.F.C.

Z st

= —312°
—

\
.

RM. 75

; i : ; 12, D.

13" 4™ 13h30™ 13h20m 13h10™ Jr =
« (1950) 1965).

F 4 ¥ —3k 1979).

NGC 5128 1= NGC 4945, NGC 5102, NGC 5236, NGC 5253,
NGC 5068 & & & i NGC 5128 # L — F 2B L T & 3. 57[
BERC, ES~2MpeidEHh ET. HAVWZ LR, chik
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WV JRIRSE L. fE RN

[ 4.33 AHOMNRBRIR
e (1.4GHz). (R.D.
e T ‘ == A 1974).

WIRBEEOFME—~FLTWAD L5 IR’ 3. NGC 5253 it
477 — FRTAICHDH LIRS N EHHY T2, BETIR
EEhTwET. Lal, 1Eo PR 1000 51 1 #HEK L2
1 OB Lisvwoiz, NGC 5253 1cik 18954F & 1972 4E D
2 LR ST T

Ko oo L R UE, NGC 5128 1B ki 8 o X
SR ¥ (N4.30). Ay vai{ciDE3 ¢3. ZRifbE
BAGE Y « 7 g 2 A= QGO —FT X < Fb&h, g
oz V=6.20 3. #Hfbich+ BAELHE 283X Vo=5.87 L 7x D
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H 4.3 NGC5128. (o, 70 -
T TR A RS s
1961).

B4 4.35 NGC 5128 @4} 856511,
J A 752 1979).




HINVTT TREE . e MR

. TRl M, =—22. 7 icii4 L, NGC5128 iz & M
DT D—2 EE 2 bitEd.

B 4. 34 TILEIEEE 10 kpe OHUEAT - T E3. BOLKRE 2
WEEEBER I rEbh TE 4. M4.35 2] A 7
Sova (1979) Azw « bowroeo4m G ciE Lz NGC 5128
ORI O FIL T, Th TR 2R E T 5 ed
2, 2v b I A MM PSS eEShTwEd. Billdimc
vk 28 kpe, ST 20 kpe & C% o Ts b, NGC 5128 ki )i
) CREIEGAD) wivwAary FARRLCWaD Z Liminh 3
Lil, CSOREBEORCTILLOONE S, T CT.
DOEEMEE LT, PIHoMIRERE A bD > v o7 b e iSO
FEVRELZBRANLTT.

J. ~— = Adic “a most wonderful object” & Eigi- & —
Z o L= VIERRRE I E O E EAEZR LT ET. BT O
K EEHRIIEL bhi-d &, cOF¥—27 - L—vZNGC5128 i
HRELTWAREET LS Shicd o ¢34 36 H, T
Tanx—RHLTRESRX—2 - v—vTF. Zhici2l8
D = vz PRI A~ — 2 8T W ET 2, S 7o
Voo TV S = Z976) I A S SR U X 5T, A —
7 o L— VPRI 75 oA ERI A S i L e E . & hIcst
MEETFRD T V> e —v g YIS ET. R 7 a7 —
AR (1979) AR A T - fe o o SEREK SERUS LR oo )| 61
PO H AR EPERAEIE L, L2 s Ko b o &—F LT
WET. ZOXHRE =2« V= VHICHET B XA DEMEIK
EHEELROT Vv e —> o VI, BEThF—2 - L—vAT
EREEDERBEETWD I e Wilid b0 TT.

ey b—vDEEEEM RS-, 2GR A—v, o
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H 4.36 NGC5128 0 Ha F$7 4 L4 —~BH. (LA 75~

s

1979).

+100~ -:
o ]
| E 437 BEOKEFAROM
—100- - B, BE 44Uk
q D km/s B &
o o e P e it R i O r- Bl (JA. 7o
=200 —-100 0 4100 +200 A 1979).

(1959) DBIC X 5T, 2ig b LTSI SR T3 X436
OEEEREFIL S Eh, K dkpe DEIET 2 0 v 72T LT L
¥4 (4.3, EERMIE ~108/45 T4 chmb LA, 75
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MV BT R

& (1979) 1, #2111 kpe Py o NGC 5128 o 8 Hi % 3 101M, &
HELTWET.

NGC5128 D& —27 » V=V ED LS LTENERIDOTL
X od ThaNGC5128 o RO LB ClIBERS 7 AMND
fEbhic & i3# L bhiwi. L5501, NGC 5128 okt diE
BLT W2 S EImciErd S tnwb b ed. fuibiEo
BT SR L LTh, #—2 « b— vok X inEiEE s
WexxdA. R, AnbAliEEzEE ey A2 HLTeh
e bixvwo et MiEEobsHkE LTZ20 1 bh
T3 —2E NGC5128 BEKR A AT WRA L LT 5 R.B.
S—v v (1972) OfiL, NS WENAFAET I LEZD
A bo—2ay (1977 OHTT. LA ZFF-~a (1979 LRI
F .7 =ik (1979) RBEOWMEIR/FL, F—2 - v—yvisl
TSHED L HIEKE LTBATHHDR, FORTMOHETFTLTERLT
2 OWENTRTRT O R L ¥ Lie. NGC 5128 o ic i il & h
BEEE 6 kpe @ X HEEE 6 108M, @ F{REE 27 A s b O EMR G & %
ZHhRTWETA, SR &Rk > Cilibhicboicd
TL x5,

NGC 5128 o:eHifl oGk, sl 2 B ~28/(42 kpe)
CETHY v PORIEERERE L. M4381 V.M. 75 v
a3k (1975) DR LS L =y b T HHY = » PR
Sz kS ZrveFveA—y (1978) EoT, XThiT
Pl XY =y MIRE ] 254 v —3% (1979) 074 v+
24 VIEREICE - TR Eh, NGC5128 @2 = » MiTh D
42 kpe F Tl LT D B 5 I E T AN B &
th ¥ L ((14.39). #b5<, tihu{mb B S R e o A
A R~3kpe Tk, WHETRAZDY = » b ElgsfzcDTL 5.
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438 MV. ¥5»a
A (1975) @sEp

= v b

Lotk

439 X#sze b (B v,
74 v—3it 1979).
NGC5128 oy # — 7 - v—victibh T2, Hsh
FHTRRLZET (4.40). K& 21k ~4700pc) ©F. i
Bicited 7 » — M AR 2 L LB A, W.E 2
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WVHEL JBEEI. FRR

1.40 NGC5128 @ 7 5
(22 TT00—8500 A)
i (W.E. 2
vyt HV. 7
55 b 197D).

vrabHV., 775+ (1971) ORELekhOBER I =
vy PeBREREXBEEIABRERTCHET. KL ¥ 5—=v
(1974) © 31.5 £ 89GHz (9.5 £ 3.4mm) <o 1y, Hik
TROAEZ IR ~0.5 3V (0.01p0) T MELFLIFLET
XD 0. 3—3 keV FE 1% 2. 8 X 10%erg/s, 0.1—100 keV 31 1%
1. 7x108erg/s w3 LI €3 XEMERETHL, X#HFEO X
& X IS10%em LHEESh WL T,

(2) NGC1316

NGC1316 %% R 8 3% ¥ Fornax A ¢ (R 4.41). B4 33
Mpe & &hid, Zo0BkHE Ik 300kpe T 5 & EiTin b &
F. TA =va—X, WW. 2oy, M. a2 3v b (1964)
. NGC 1316 % D3-4 &40 LT3,

K442 F. vaVr4y>— (1980) 2ikr « brrD4mEA
B CHUE Lic—illo B 3icd. HRHEE D F Il 5\ el
BdvG o Ce F BRI A LT { i L 2i5 T, NGC 1316
DOFHEDITT L £ — 2 « b—vIUZ- XD LCEET. XIHIEL
2 M BT w2 AR O AR (2150220 kpe) 2%
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M 4.41 NGC

1316 @
R G5

Ak — ik
100kpe. (F,
A
Y= 19

T S

i6. (F.

o i

Yatrd Yy — 1980).

. 442 GC3
Blbh, P < SAOMRE Lz A —7 (loop) 2V » 72
(ripple) MRLAZMLET (M4.43). h—F A+ > a 3 v bHIE
el e hic 5 oz fhtid LicH 4.4 OIS E b
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VI JEIRA L. AL
-

[ 4.43 NGC1316 @ )L —
7. Ak =ik 50
kpe. (F. v . v»
4 27— 1980).

44 EXar—F. (F. a4
2 — 1980).

L

CEREAL—F (~110X160kpe) 2 Rx, TEH X b dAE LA

Mo TehET.

T aTr A Yy —FHEorDL =T LY o FAOLKEINAE A
F Lo, BHEX AL A2 PARRORAEFEATLE.
CNORENPSETETVIOTY. FIFERG Vv —THRELN%E
fix, NGC1316 iUV T A2 EHICRAZDT, o il
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T 5 (4—8) } 108 4231 NGC 1316 w5 Lz L 2 kI & hic 2
HhoMTHAH S EHENLTWET. EXELr— 7o (1-2)
X109 £ 7 O ke dipi s 3¢9, NGC 1316 55 60 kpe fitt 7z NGC
1317 L ofificyy, MHIERRRL Wb I EAO T, Sh bikik
Dl h EEbhET.

NGC1316 @ # — 2 « v— i3 P. A, 160° —340° e h v, NG
C 1316 ogEiih (P. A. 150°—330°) ERTsh—FLT»ET. £—
7« v—vPicik [O11] 23727 % [N1] 26583 Dyfie 2ME 0 =
h, P.A. 322° T R=8.5kpc ¥ Tt v—ATEFEF. O
Ff A e o A1 ~350 km/s &\ 5 i CEliE LTl b, NGC51
28 LR, EEMEEZBRLTWAS b0 Liilbh T,

NGC 1316 ol i 3 EFGRATF 2R L ERA. fub o
Rt B=14.7, #d48 ok Mp=—17.9 TF. MiftA~2
FELCUR[ON] 43727, [NI] 26583, [SI] 246716, 6731
SE D GG IS FHEBRE O ZAMEI S E 3. Wk TIRERS 3kpe DK
Do T BEHAE, 8vwih Ed 0.1 8 (~16pe) @ = 7 S
nET.

4. ;:r.'_-'j‘_

7 owo— = AMEAMEIRIR T, FhEROXE WRAELERSh
¥4 Lo TASk, o TF 5 MBENMRONS & kit b
WL DTTH, A7y — FRIEMETSLTY = - — 3R
BigfrEx S0 ¥4 0T, iRl 3 booheili~Ns
i B 2

A a4y &G A-Eyy (1980) @ 7 z—V—- H &
B L 1549 D 7 = — V=R S hTwET. £D5 bk
B2 z<0.1 Db D17, 0.1<2<0.20 % DX35{HH b,
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VI TR L. e R

F# 4l E47r—  RATEHD S = —H—

A A 7y — bEH FITHE 2
0121590 Fairall 9 0.045
ESO 113-1G 49
0119-013 1 Zw 1 0. 054
0051-+124 I Zw 1 0. 061
2139--099 T Zw 136 0.061
13124041 Tololo 13124041 0.071
0007106 M Zw 2 0.089
12574286 X Comae 0.092
1304 346 Mkn 64 0.184
B340

RO TR 2 B272 (Q13014-375) @ z=0.036 TF. %7,
ZHEBESMHD 27 w—Y—ITlt, £ 77— FRTELTH 2 r &
EhTWa8EMNGERATVET G4 D. —F, HFARBLE3
BME B2 2 —H—1L 16T, HEROFHHEBIZ0Q172 (Q 1442
+101) @ z=3.53 T3. ZHITNLHEED 91% OPRHEL Y 5
5LH0T.

7 e — =R DL CH DT B, RARBONI S <
— = DI =Y —DFT B =T, BBV A
A VA= PR T DA e EESETHIh ¥ T
Al At w 2z by (1978) 12 = — Y —DRTD 71— 7 FITHR L
BRI o E Lie, M GR A=Yy, AN 25w
v, HLE. 232 (1977) ® 2 = —V— « 5 & »n Zrhd z2<0. 45,
my<10.12-+5logz, —15° <8< -+55° Db E M icd 2 = — ¥ —
27 fHicsf LT, 4 — 70N 4 X 1 Mpe It 3 2 £ 457
HOMFRI L E Lz 10D 2 «—Y—1iZl2ohb 8 AT
Lichs, Beb 170 2 «—— 12k 20 o i B R5 252 &5
CEELE. =vF - r7ERILE2.2mBEETT R - L5 XHE
MokEE, 8D 7 =—Y—DFih D 13 HD FEMA Y = —H—
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& 1,000 km/s Ic—3T BB 2o L adbhinh ¥ L
fo. RN 2 = — - — 302731 4 300 kpe filt e & — 7 ERLT
(mp=20.3, z=0.1575) 2 FOHBR TR TET.

2 = — AR ORE &SR TETH, SIE i
BHevin—FhREH0 0 MO 2 = — -2 TWwES. 3C
A8 W AT (M4 45), ZD=v~w—-FL12"X5" D

[ 4.45 3CA8 DTr~A—7. =¥ —

M2 50 kpe. EAardl, £ AN,
et (A, vv5#,0 b W.C 3 9=
1966).

KEIEFD, z=0. 367 Y-+ 5 2,200 Mpc o Figfa (7 -+ h
¥, 240x100kpe &7eh 3. =v-tm—FOdupcik [OM] AR
5007, 4959, [OT] 23727, [Nell] 23860 Dl A2 b 2E
MEh, el 3C120 ORINFFREE2 D TF. Pz w» b
D2 =——3C273 (1.5 kd, M EEbh5 Rk
MS. w4 27 (1980) KX THHEEhTWET EFEix
~157(75kpe), #usFEEIE Mrp=—24 TF. Hbdblb~ 5" HEh
Jofiigiy, (O] 423727, [Nell] 23869 @M A2 kA 1
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WV TGRS
M EF Pey MTHAS2 P AOLE L, XThUL
.

BAiEo Lo h, WEMNTH 7 = == 0 X 5 BEe L
RO w5 ST FRAD, BENFRCEENI-2
= == I RER PO s 7 =« — W — (radio-quiet quasar)
THh LT, BEOEMAL W 2 « — W — (radio-loud quasar) (14
D 5~10% LV T LAR &0 5 PRI A T d 4. &
DIRILA 7 v — MR QARSI O BonhbE& & L < —
HLTWBHDTT.
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BmVE
WREET. &4 77— MR OB

HMIE TR A 7 > — FHYTA, 5V I CR R 2 TRy
FIF A HWE L E L. Zoht, Zhbo IEH M & o b
L, A7 = MRS LA E B AR X ) Lzt
WET., ZZT, FhOORRAP I —BELL S LB T
T8, WOTIEHSRETHBERSY 3. Fo—oik, Lk
DRI TWDEA 7 » — FET P ICTE RY v 7 0 Tk i
<y HF T E o TwahdmhicuEws & & TF. 20k
OEBRILH T ESRERFEHELLD 3. BLE kS 7 »— b
SR CUL 17 53 50~100 pe icHy L %325, 3C 120 TikEh s 1kpe
ChMh, ThEFASCIIES LR TEEEA. R
BSM D, 200~300 Mpc X b &35 3 % SR D45k 4 T ik 2= 0y
ClEm T S & SERE T D, AAEIE W EE L TS b &
A,

D #HAROES 77— MEAREETDH

B q 7 > — PRI, M7 WYkl ¢ H B NGC
1275, 3C120, 3C390.3 kY, T <THEELHEN c+. NGC
1275 B BT R T, SRRy AR H o d) R
BThh, 3C1200 X 5 B LA 7> — FREM L b LIV C
WFE Lic TSR R 2330 &, A 7 » — MR Clke W &35
YHLHY T, A 7 > — PETORE MW ST Wi W
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HViE BN, A 7 — FRE R

18, NGC1275 % 4 7 » — MR bHFRTH LI TEERA
B, MW e A 7 7 — PGV E E R REENTT.
3C 120 VAT Cikicwnw & LT, MBFRERF NEk= v
A7 PYTT D, P CE S D FeA. N o 3C 390. 3
(IR i WS (el o S 9 g =

® 5.1 HARAOTHEEOSHD A7 7 — EA

L 3if #HIE (km/s) 22¥E
Mkn 352 4500 I GMEhicERo=vy<n—7
NGC 1275 5200 FEN7e I TR WS
Mkn 50 6910 I oMENKEBDO=v~<r—7F
Mkn 335 7500 Apw— e AN H—Af T FFATIL
FRTER (KEhAr—1OF¥iL)
Mkn 290 9240 I AMEhEEHD= v <n -7
Mkn 509 10650 BbWEERD=vn—-7F
Mkn 464 15300 L GMERLEERO= v <r—F
Mkn 507 16750 INE WD = v Sm =
(kD ELWEIIANED
3C390.3 17100 MBS LT RS
3C382 17580 RGO =v~<n =7 WERHEE
Ton 524 a 17940 55 UCHiE
Mkn 304 19950 55 UTHH
Mkn 69 22870 MmBH 5 LT hi
Mkn 478 23700 IWEN LT avaar b=yt —F
3C227 25650 A S LTHR Tk
Mkn 64 55200 AVAY MRS oy b, ¥ IR
3C287.1 64700 fERR  WEMF E Al 2 = — ¥ —

T.F. 7#x2 (1977 80Ot 1 7 » — MR % F -, K
Mg o fEal & LT 17 i HiE Lic (5. 1. Lal, [
300 Mpc (15,000 km/s) LV e, K5 IS o =] gE kv i
£ 10% L b E9. 5.1 3 v<10, 000 km/s @ Mkn 352, Mkn
50, Mkn 290 & SO Zle Mkn 6 ©3. Mkn 352 1=t Mkn 6 i1l
Ui sk 2 5 2 29 L, NGC 1275 & 45570 iR il & A e
Y, FiFG o el S Hicpd L, ~b5% b 3. —7,
MR D4y, 15% LA L KIFRTTh b, Honce s 7 7 —
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: g e St =
5.1 Mkn352, Mkn50, Mkn290, Mkn6. =% —ni230". (T.F. 7
2 a A 1977).

P BT IR T g JRICBE e 1 7 > — TR
BrE, €A 7 7y — MR AL B O 2T v — 7 (radio-quiet
Seyfert galaxy) wBhiE, HiFISMIEEHFELLWEE XD T
ELRAETIED D A,

(2) BREEL V> i

TESILER AR (SA T LERmLT (SBEY) Licsik
Sh, PENRSABRLITREhET. FNECHLE S te A
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WVEL BRI, 1 7 7 — PO

5.2 Mkn10. A#¥
-1 (T, F.
THEAHA)

[ 5.3 NGCSI4. (~yp 70
FTrFA A+ vFuo

o SR L 1961).

- > — MR EE SA, SAB, SBowFhoilicd R 2 h F T
[ 5. 242 SA(HDb @ Mkn 10 T3, ZOHYNILEKRT, SO
7 AT 3090 kpe, A@WI AU Y v Zik 8X22 kpe DIEAD &
FroTWET. 5.3 SAB (rs) be @ NGC6814 C©F. 7—&l%
AT I, %7 — ARG — R AT & 45 b, ST
BRIG QT » T ET D, X bICiAHEGRAE B E 3. SB(s)c ©
Mkn 79 %[ 5. 4 iR L ¥, FRREEERY 20 kpe O R S 2 fib, &
fciE~50 kpe & E KT

S EML e, 77— 20HENL0, a, b, ¢, dECHEISh
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B 5.4 Mkn79. 24 —ni2
. (T.F. 7X42x
1977.)

B b/ ~zz477—Mﬂmidﬂﬂﬂﬂ*«r@mh—ﬁ.tﬂéhi
7. NGC3516, Mkn6x 0%, NGC5548 (R5.5) & 0/aflT
9. a, ab, b, be, ¢ Bk, FTICEOLHAEZREL .

ST, A7y — MEMNOPESEEIEFEN OO LIEIE L T
HAELxrbH., #£L521ES M vaxy, H] 2A—, M.P. .7
A (1980) #3100 Mpec e BRI RD OO A 7 7 —

F 52 477~ MIAOEEMAEERRTLOLE

FEAT 4 4 A 7 — FERTI(%) ENERE*( %)
AB :| (s) 23 29
[ A B ] 70 50
A ] [(rs) ;
AB ] 57 35
(r)
'(R ) A
] [ AB ] 13 8.2
L(R") B
’(R>] I: A :| [(rSD
:I 30 3.2
(R") (¢))]

* RCBG I o M7 [ g % Bk € vp<5, 000 km/s @ i
bR R P T T, G K Y a 2=, A K g 2
A=, LG vy v (1976) D » % » 7 RCBGI (Second
Reference Catalogue of Bright Galaxies) &lklg+hi¥, wolg
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MV BN A 7 e — b IRET D45

TEEA R B A R & hod

(1) HeIRA§As % Feo SAB & SB B ANER ST i [~ C Ll iy %
U

(i) PIERC Y v i R o (rs), (1) T e,

Gi) FMZY vz (R), ity v (R) Zfio b 0%

.

(v PR &AM ) v i A fi e, IR R b O 2

[{] et AT

(i) o4 ) L. w2 (1973) 2k » i s e bo T
B, T. ~y 7=v QIIFXEFEEMTT. WIFhoMh v v 7
NEDAGFTHD FRADT, T THEED—2 & LTHEET
HickEHTRE FT.

Vﬁﬁﬁ,éébmﬁﬂhmwyb LxmEaTcd. R/R %
FORBIEWETOS fFoBETRBEh 3L, W &R
)/VWﬁ&ﬁot477~bﬂnu B < 1065 ¢, 1
TR IRE LT 7 »— b 8L o NGC 1068, NGC4151, NGC
3516, NGC 3227, NGC 7469 o3 ~XTig, Zd X 5 iaiii 20 6

# 5.3 MRATFHAREROLA 77— MEA
@ om ed 7y — b axvh

Mkn 9 1 BB T — A DS

Mkn 34 2 BB T — ADFRS

Mkn 198 2

Mkn 268 2 SmCELVWABT—-27?

Mkn 279 1 SRTCERVRET —A?

Mkn 372 2

Mkn 541 1 Ta‘&ﬁtfnﬁﬁvu v, BT —
Mkn 590 BB EhiiNET -7
NGC 5548 1

1Zw 136 1

Tololo 0109-381 1
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B 5.6 U247 Mkn198, MKk5il, Mkn9, [Zw136 = »—mix
30". (T.F. 7442)
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VI BIEEN. A 7 > — O

iz ktd, (i) & o OFEINEGcE 2T

T.F. 7 #a% (1977) i1, BRI L k5 Vv 7o nn
b O & RS AEMREEFE (annular main body) % F2 i 23
v 77— PSS ABRD Z ERIERHLTWET (385.3).
NGC 5548 iz o sl c3 (5.5). ik Sa, (R) SA(s)O/a,
g?S1pN & L4 kiSh, EE10kpe DB B2 7 &Y v ZHEEN
B Ed. Vv 7OEFEE25~30kpe T2% JHliC ik 60 kpe B
LOBAMEImATEE L E3. Y v o f & LT 5. 6 1cMkn
198, Mkn541, Mkn9, TZw 136 #zL %3

(3) MWEMEREA L ERERA

A 77— PPN 2, BBk Lo SR A EMN
FLESTWARY, Yaw b, 7474V, 740 (tai) %
i Tunie b, K& LS ZEBH (disturbed galaxy) 23t
4 < bk -+ (385 4).

® 5.4 ZERBA LMEFERGA

At (D I I (D
Mkn 110% €V Mkn 40 n
Mkn 231 (@) Mkn 176 (2)
Mkn 273 @) Mkn 374* @)}
Mkn 298 @ M Zw 55 (2)
Mkn 463* [€D)] NGC 3227 (1/2)
NGC 985 [€9) NGC 7603 (€V]
NGC 1275 @

* e { 214 (double nucleus).

WA 7 > — b C1t NGC 3227 & NGC 7469 »%HI 7 gt
wlcdh b, NGCT7603 b A EAHAEMEI T, VV144 & VV
150 ik 2.5, MZwhs X 2.4 w/RLTHH 4. [X56.7 XM
TEHOR 55 Mkn 374 ©3. ZhiCE=20FLERH D ¥
. Mkn 279, Mkn 348, Mkn 506 (X 5LAs vk 2 SRR ©3 25,
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57 ﬁﬁfmﬂ Mkn 374, A% —n1330". (T.F. 722 a2 1977).
MEERERTZ Y o 00740, 747 AV FEERBRERTA
(¥ 5. 8).

(T.F.
7 & aA 1977).

B 5. 9 RZEE R o Mkn 110, Mkn 273, Mkn 231, Mkn 463

3. Mkn 110 ©idxHL D BIETCIEC 53 50 kpe D 2> = » b A%
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WVIE BBEL. €A 7> — FERTORE

B 5.9 ZW4AA Mkn110, Mkn273, Mkn 231, Mkn 463. A4 —a2
Mkn 273 © 2 307, fiix 1. (T.M. 7 # 2 = 1977).

HY, FOBEITOELET. Mkn2731Icd #50kpe D & = o
FARZ ¥, Mkn 463 ooHubER D, Vv ZX0—Eo &
ST EELShic7 — a2 R 2 %9, Mkn 231 @ 44l ic ik 1 &
T—aBHY ES. [5.10 REH Y v @I NGC 985 (VV285)
T M4 77— FPETCIRDD TRALY, 0Lk v IRko
ST o b T E T

5.4 OMIIER /BWEmE, T.F. 7 £ A2 (1977) o~
feed 77— FATD 16% i ES. Ho 7 -7 L B.F <= F
— b (1975) RO D 5 b, TTORBOHESLHT D ko
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=
ke y
W
®
L
&
j o, ms10 y v Y BIOERRA
2 ; NGC985. (J.C. 214 X
3 LEA vav-¥r
1976).

B 6% THD EW S EREEBTWE T DT, LD 16% 3
PR NEER E e K e hudie b /A, #5.4 TR2B LT 7
7 — T OUE B X Sl E T

(4) NRH

A 7y — METCENGTT AL BohF . dilfied 77—
kg o> NGC 4051 (f? S3N), NGC 4151 (gSk 4 pN), NGC 5548
(g?S1pN), NGC7469 (g?S3:pN) x4 N T, [R5.11
L 5. 12 138 v = —FI0EH 120em & = 3 b EEE & Rl 188cm
U O X e NGC 4051 ¢4 Zhik Sb/Sbe, SAB (rs) be
LASEERET. WS WRLOMREFIRL 10X12kpe B b 5
R D T — AL 2~3 KDV 7« T— ARFZL, MO 7T —
AT EPERS L, el TAOBMKEFIRD 2 » P AT D
JEH 7 — A LiAE LT BRI A I 1 15X 20 kpe
D FEd. WEIET — A OJBRE Sb/She (Y TT A%, HuL I IC L
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5.11 NGC4051. (»im—=— .

HVIE BN, 17 7 — FETORR

N

AHA W= T FFRA)

fER R ohLE RS bh by, NGC4051 HERRE LT

KEFHTH Y, ECNETL0 L0 TH.
W.W. =axyv (1972) k4 7 5 — b T,

= vty G,

7 === LT, BRI NG OIciils 7 — & DR Lic
N2z NS, Z LB L xhwaiNIehsox N, =
vty b CHEHEIMEOHT L CI & 5B BA LTV ¥
T E5.5XTOHMERBRETT

L IE T~ NS LEWE o b 3R LEL 5 GE
® 55 ELH ONE
a2 A 7= bR s
N NGC 5548 3C48
MZw?2 MZw 2
3C120 B 264
Mkn 9
Zw 0039. 54003
NGC 7469
NS 7 NGC 7469
Mkn 10
N-H NGC 4051
c NGC 3516 Ton 256
B 264
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[ 5.12 NGC4051. (HiRURILAMILR AN O 188 cm Hik
L)
2.3). 1 BDEE I EER e N O % < J S
HhBDTT.
(5) BEHEHABRLT7+5AY bR
NI THNc A 7 > — METONED O LD Lk, VIO
FEPNTIRIERT N R SR s VIR AT 4 T AV MR,
HAHGEY ey PEREL R STWE Lz, NGC 1068 izt [OI1]
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MVIE WD, 47— O
#AEH, NGC4151 ik [OI] »AM#»s b, 3C120 b E
Kig [O] #¥arvFa BB RERTWET. Hov 4 7 2 ¥
FRIZNGC 1275, M 82, M87ic, [aliEs AMftsBbh b & —
7« =k NGC5128 & NGC 1316 =i 5, M87 & NGC5128
LY = » P AFEEL ¥ 3. NGC 1275, NGC5128, NGC 1316 i
AR O, BBV OB LM ShTwET. Hx ol
FERFELLBATIE, coXsafliinrfTdiosEbhE
+
[OI] A14959, 5007 Cillsh s b D&, H, Tk X D 5%
bOERHBHZ LCETLEL & 5. [OI] 424951, 5007 ¢ 2 [@
BEEORAF ST B T2 0, 17 &2 T h FhEpiE
DHDLEFHED D LE LAz TEET. MAWVWE &
C, A 7 r— MR BIROWEES AR F Lm0
%<, NGC1275 LBpifiMciEfiEo He 7 4 7 2 v F 235
FHErERbh 3 (35.6.)
ChboiEEE LTI E TR AR SR THET. HbE.

# 5.6 FEHRETOFEansT 4

g W FE.rvFaE
NGC 1068 O] o# AL
NGC4151 [ON] @AMt
NGC 3516 Hoy 7452~

(O o A
3C120 [Ol] 745 Av ¢k
3C48 FEav YTy
NGC 1275 Hy 74527}
Ms82 Hy7452vF
Msg7 Pey b

H, 74541
NGC5128 Kl o =

DI
NGC 1316 He2 - V=

W—T Yy TN
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iz, NGC1275, M82, M87T D H,7 4+ 3 A v Pk F ADEETIC
LBborEbhETL, M87 & NGC5128 D ¥ = » b D%
b Ehidoclr b, LA H—A Fy g v (1980) &
3C120DF Ea vy 4 KHYLT, ZOHTIBRHES 71— 7
R LTWRWDT, FubiEhrboliihths b LB TWET.
3C 120 D B » A RO BOFRWIRGHC & 5 T ShT
WA S B Y ET A, AL S EFT 2 P B
B LE L, MUH. oy e kD =F—= 5 (1980) %, NGC
3516 D& € o v T 4 OSHEEVIEE D TH B & AT LT
Y, MRS n v T 4 CERBHHOS SO X 5B ¥
R

6) RARAELBTLNL—F

A 77— F RIS, SEEENCR S 7o a2 Bh .
A 77— P Tk NGC 1275 D R pRI[A £ v 3= T4, &
RETHMIG A 7 » — FEITTLRIC W &S BIFE T

EE TRV T — = AKX D2t SHEDES 7 »— bE
TF. TR A v A D ENF—TEL IR TWE
4. NGC1068 13475 ¢ & % 6 fHOHT & & 412 NGC 1068 7 2+ —

#£57 YrFl—-TALX - hyan oS 77— bRA
NGC G} A o3

1068 =
1566
3227
3516
3783
4051
4151
5548
6814
7469

0 o =

&
N



VI WBIBED. 17> — FmoRE

TERBR LT WET (5.13b). =D 7 — FOIE iz M
# NGC 1052 #Hlr &5 NGC 1052 7+ —Z b b, Thbx
HOTLUBERT 25w F (Cetus I cloud) &EiFh 3. Xk
X EIR12°%9° @x3Mpe) HBhHET. S, 7rv e F v -y

(1975) vz 2 voSs—gi o Tl [ (poor cluster) =+

Virgo kA 4%
j L,'Inudfl\; i
3923672

=
|\ e } 676
o1\ Y0elus [t Clowd | | {

Cajus, I\C!uhg‘-‘"\} ‘(gﬁéms Fornax | Cluﬂe“r_ |
s
= 2 A

213327 D 1672
\I?o\r’*

1433<Dorado Clod T 1
b

Wy

(b)
M513 @gaosn—7. (G F-

W 4 2 A — 2 1975)
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EhleLTwEd. NGC4051 kb & 51 FAMEHT 2 5 v F(Canes
Venatici ]| cloud) @ # v.3— 3 (14 5.13a). M94 (NGC 4736)
2 NGC 4258 #&ir b x 5 AN 1 2 v ¥ (Canes Venatici |
cloud), M 101 (NGC5457) %> M 51 (NGC5194) #Z-&¥r M 101 7
=L Ehic, b5 AESEE (Canes Venatici cluster) %
BHRLTWSERBIEEHD ET. 77 v Fve A= 212cD,
E+SO, S+Irr i 2MRWEIC A Sh 5 TksR%, #5800k 51
REID F Lk, 24 7 7 — PETIEARESRT T2 6, AU
TER TR B 2557 BiE, 3.8 2 2 v =D&\ ETH
(rich cluster) PIICELLET BT, S2EIE NGC 4051 o 2
DRI 2 v =T, COEMNLHL, w1 77— FEIA
EACIE Uiz (field galaxy) ©Hh5 EHimL % Li-.

K.H >a3e b Q977 E Ye. »~o+vvEDW. v, —
F=v (1974) DV A PFDE0 0L A 7 »— bR E GO =
A b (1958) DEIRID 2 = 7 L DI AR 2, SEIAICRT 5
o 2L, WEEROREGIELE L MEL2MAD0S BO1
2Lk LHMbRI NGCI1275 T, b ix~n 2 vABRARA 0L

% 5.8(n) SARICKEI;SHMEK
{0 [ cD E+S0 S+1Ir

(%) (%) (%)
A VA= GO 2 W IR 93 56 38
A VoA G O A R ETA 6 20 14
TUNL L e 5] 1 24 48

2 5.8(h) M & o Mk

; SR O B

il PR T4
A 33— RO £ T 1 : :
2 Y — AR D TR 1 05
AR ] 4 a




HVIE BN, 1 77— rEEFEORR

T4 Mkn 208 (IC 1182) <. #5.8 Icth~vhi, ik b
MDA 75— RN SR ¥, a3y FORM
Lic5o 5, 428t 7y — HEFTTnb, 18Eq
7y — PR, oG b D i b F T
Tk SR DM S B FHD £ voim o vy F L HBEMRR bR ¥
4. M.S. v vy — & M e FJ— (1979) DT IC X hid,
BT R A D, B A2 ARy, BB W
WIBH ST T RICR T B Lo g v ok LT, WPRMEE T
L B HEER A -2 2 b A R TR PN R TGE L ic R T AR
B DT

H.7—7 (1970) 2fLicX e, 7= —¥—b ¥, @
R R 3 A0 2355 <, RECINL LR EFL Bh T ETE
T b, 7 =——EBEENCEEFRAC LELER SR S
D/cD g Cikig &, Bb<, ML LEENEMERETHH S &
Mg srz e

ARF o U g VIS, CCTCRHEGEBRASZ PARMED
A 7 — bETRTEE & SHTOINIE L CHBEAR B S L W)
YA el ko 3. hid i, EE v ESEMTE
D—RTHoT, COWEMIBEICE , THEShTWAZ &2
EHHDTT.

* JLIETI 3C 206(2=0.200, my=15.7) @ X 5, MHECETS 2 === 2niE
xhTwd (S 74 =73k 1980).
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BV %
BiE R ML

1. 1B 2RIDEHRA RS pIL

(1) NGC1068 & 28I+ 7 7 — MR

NGC1068 12 Rair L, #dM5 <, REM2HMDLL 7> — b
ST, T, NGC1068 124 < DI EBIC X » THE L
WEhTEE L. OSBRI CR, HRAMEGZ LicEH
WaAIC AR 2 b ke Bt AR E ShE L, BTy, b
IR, ETREE H B LR T ClER AR B
WA B BT OIIC X - T, B OREREY i L LT
¥

R6.1xG A v—axXL B #—2 (1975) %, 5m Yk
TAF - T msp KRR R fF, NGC 1068 s 77 (700 po)
DL ENGE B Lcis R o3 Wik (123, 300—5, 790 A)
Tk 10A @, R\ (A5, 790—11, 090A Ci3 20A o5l <3l
JE S I 500 MftAS, Feliha sk o, M2 BT
HEELLTTry PEATHET. LBOMICIME L+ v 7 2
Pr— AN CERR SR TR

NGC 1068 DA 7 I ricitie { SAOHEASR bR EF. Ak
DA< —RF Hey Hp, Hp ik zh £ Uk 5 6563, 4861, 4340 A
DETARBLRTWEST. ChbO = —fd KSR F 25012
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HVIIE Ay b

10000 9000 soo0 ™ M 7000 6000
2.0 T T T T T T T lia T
!L e ]\ . Aband (AI(S 1 l\[on He
-y \r.\" N g,

.04 ] ¥ ‘*"‘"\V\V-n‘_‘,\,mf s
Loyer  (c1)(8I0 e e s i,
I 1 1 1 1 s 1 1
6000 : 0.50 5000 ‘ 0.60 'Iﬂflﬂ ; 0.70

T }.l

—
=
T

R e it
V-t LA

log(f,/10 ¥ erg /s cm? Hz)

Mgl 1V
1 \ Hell iy (S1) (01 (NeV)
hi | n i

A Ao
,' | i raad A A ﬂ }l
B [s\l] Hg W V eyt .ﬁw".
Q 1 i | .
0.70 0‘301030/10“ Hz) 0.90

6.1 NGC1068 @Z A% p. (G.A. v —nA XL J.B. =2 1975).

A X0 LEILREOIEDTIL, BB\ EER T & © JkR 1
iRk » TS h, BOHMET LMAT HERCHEIE Sh % Rt
<, s (permitted line) ORFEMLbOTT. #HE OB,
Ll = AR - Y~ OEEHIE SRBEIC/e Y T, HmHRIL S
4 = VRIS, FIHECIES s v = YRIIENRBOFEMRE LT
HHEhES. ptk~9 220 He[ 15876, 1EEBHEO~ Y v A
o He [ 14686 & [AkE, THREao L¥liishsidgmed. )
A (forbidden line) # %Mk L %3 C OMEfEAMIET &
OEZRIT X - Tl B YELESE = H A F — ML R D BB & Vg - ThE
HEhs b0, #AORTFREEBTFHERHLOWHRED
WG ofFrbREIhET. N6 1 CRENEERED L5,
LT b oft b ligass vh T . ShREET O HEA
b B e A, EhichDFASOEOHEEA <2 AT,
NGC 1068 O ¥t o222 6. IR L. ST, Hs
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# 6.1 NGC1068 OF

1Ay Pedt A(A) iR AL A
He 10830 275 102
[ST] 10320 41 16
He [l 10123 17 7
€11 9849 20 9
[Smi 9532 310 128
SIi] 9069 117 50
[ATII] 7751 10 5
[OT) 7325 27 16
[Arl] 7136 32 18
el 7065 9 5
[Sn] 6720 131 79
[NT] 6584, 6548 834 525
(NIJy 1455 917
H, 6562 620 391
[FeX] 6374 <7 <5
[01] 6364 14 9
[smi 6312 <20 <12
(017 6300 55 36
[FeVi] 6086 24 17
He 5876 16 12
INI] 5755 12 10
[FeVi] 5721 12 10
(CIm] 5538 10 9
[CaV] 5309 12 12
[INT] 5199 14 14
[FeVi] 5158 6
[om] 5007, 4959 1500 1500
Hz* 4861 100 100
[ArV] 4740 14 14
ell 4686 41 44
(o] 1509 . g
il
1 4340 44 52
[0 1111] ‘ﬁg? 10 13
(ST 4072} 48 64
[SI] 4072 24 31
: D}‘[?Il I] gggg 11 14
e
e 2 ¢ .
ell
Ne| 3889 96 140
i o
e
om 3750 8 12
[O1] 3727 89 138
oIl 3444 <6 <12
[NeV] 3425 115 198
[NeV] 3346 31 57
He 3203 20 36
* L(Hp)=3x10%erg/s (Hy=>50 km/s Mpc)
# Epy=0.4
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HVIE WALz o

OMIER 100 & LT, B S o o236 ik 1. 66X 104
erg/s IciE L, “0#80% MG 0 F 5T (£6.2). ik
{EHBIE 2\ TURES 4 [Tl 39

# 6.2 NGC 1068 s EE

it i FRHUR ARAL Al TEA
(erg/s) (erg/s)

Hj 3% 104 11101
Py e i i 23x 104 64> 101
He ] +Hell 12101 24 104
[O17A2 4959, 5007 47 104 160 % 101
AR 130 104 440 101
Eo L 170 104 530 101

1973 ENn Bl E ot ) » VRIB /A =T DA 7 7 — M &
RS O Em o —R L LT, AT, 2A2%— (1978) ik
2z A 7 > — b & NL MRS, 28 {1 oo /i i WF 98 % 17 78
s TWET., 2t 7y — PO A2 + ik NGC 1068 & #1
UL, NLEBHHH L od R bh A, FE 0RO i
BEENGC1068 D h D & L { —FH L TWwET (36.3).

QA 7 7 — T ORI A2 P AR RO
SO EE NGC 7027 & LCuwET25, Mohd i Tiit- T

6.3 2847 r— MUTOFIGMELL

. s 3 i) 13 g NGC

(i e A (A) 2WeA 77— MEE Qi poa7
[NeV] 3426 1 0.5 1:3
[O1] 3727 3 12.5 0.4
[Nell] 3869 1.5 1.9 1
[SI] 4071 0.2 0.6 0.1
[Om] 4363 0.2 0.2 0.3

Hell 4686 0.3 0.7 0.5

Hp 4861 1.0 1.0 1.0
[O1] 5007 11. 12. 11.
[NI] 5199 0.1 — 0.01
Hel 5876 0.1 0.8 0.1
[FeVl] 6087 0.1 — 0.01
[01] 6300 0.5 1.2 0.1
[NT] 6583 2.5 6.2 1
[SI] 6724 1.5 14. 1 0.05
[Ar]I] 7136 0.2 — 0.2
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¥T. Fo—oik [01146300, [ON]43727, [N1]A5199, [N
1146583, [SI]A6724 orppEif & 1 EEHES 4 v D B HH 2%
2Me At 7 — FERITTERER & T NGCT7027 & Mg
HEMI0MHLIME, coMeh=RLEEDHRIR 5 E 3.
VRIS SRR LR T L9585 [NeV ] A4 3346, 3426 <> [FeVI] 46086
D X5 I A v O BRHIFR AR & e, AN I
LTl &S higyes [FeX1 46374 % [FeX[147892 44 7 » —
ERINICATAFAE L ¥ 3. §h4 9~10 @ITEMES % 21X 200eV 2B % %
MR TF v e e =3 AF—%BELET. leVO =54 F—11
T=11, 600°K o EiIciM L E3 0T, oy 2 ofiiz,
Hirdk dh B Wik 1 1T EE O ETREE 7 A & KM = v O X 5 7R 100 J7
L BIE D A ERBIELT WS EHF Lo b A
N D 0 A KIS BRI R S b, RN &b i
gk ERE—ro Tl 5.

(2) NGC4151 & 1844 7 7 — MR

NGC4151 37 1 Mo A< 2 %R LT, M6 2 kA,
A7 voi—23EA975) AR5 mOTA Wy e =a— bV
STl L7z NGC 4151 ol 1% (17 % 37~100 300 pc)
DALZ b T, I SO S L oG T IS E Al
bhtctcd, FOFENIETFOH v v T

NGC 4151 ik, NGC1068 & Shiziz & A EFTNT o2k
Al Eh, ThbofEE S NGC1068 w2 2 a1 7 7 — b
RO LR X BT WET (F86.4). Lisi-T, NGC
4151 (182 7 5 — MRTD) OB LHI L Twas 7 A, 2
Wtz A 7 5 — RO L OCFL L INBICh S LELDZ L
NTE ET

NGC4151 D A2 b ARELIETWHEDE, ~SA~v—FHItH
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fiif a2 b

VIR

- (o)

(1o)—

! H—
(ns)=-=
THA (I AN)—

(A 24)
T4t
(i eN) 6 —
- olg—

(W 2d)—pp=

E

Il 25~

]

4400

4200

4000

3800

o #H—

I H—
(1 24)—
(11 2d)=
I ===

5000

4800

4600

4400

m oq)—1L N

(A muuz H-
ﬁ_; OhD ma 7:..

7000

1 (A)

6000

! i s : M2 *= ,
| Al A lalg—

il

E 6.2 NGCAI51 DRAZ b, (A 42 v =25 1975).
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#} 6.4 NGCAI51 OfFMMELE(D.E. A2 x—Fa, 22 AT, 22%— 1976)

14y i A (A) T
[OF] 3727 241
[Fevi] 3760 23
[Nell] 3869 138
He 3889 15
He ] 3889,
[Nell] 3067 59
He 3970n
He 3970b 57
(S11l 4071 38
H, 4102n 23
H, 4102b 92
H; 41022 115
H; 4340n 42
H, 4340b 185
H; 4340% 227
roml 4363 38
Hel 4471n 5:
[Fell] 4658 2
He ]l 4686n 22
Hell 4686h 103
Hell 46862 125
[ArWV] 4711 2
[ArNV] 4740 3
Hp 4861n 100
Hp 4861b 634
Ha 4861 734
He I 4922b 6
(O] 4959 457
oml 5007 1363
He I 5016b 15
[FeV] 5159 9
[NT] 5199 10
[FeVI] 5278 4
[CaV] 5309 6
Hel 5412n 2:
011 5577 1
FeVl] 5721 13
(NT] 5755 4
Hel 5876n 22
Hel 5876b 93
He [ 5876% 115
[FeVI] 6087 15
[O1] 6300 75
[ST] 6312 12
[O1]) 6364 24
[FeX] 6374 8
[NT] 6548 73
H, 6563n 364
H, 6563b 2310
H, 6563% 2674
[NI] 6583 219
[FeVl] 6601 31:
He | 6678n 7
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VT A2 b

® 6.4 NGCA151 ofinmprt (o3&)

f+v P2 A (A) M
Hel 6678b 47
He | 6678 54

[ST] 6716 95

[S1] 6731 111

[ATV] 7006 o
Hel 70650 4
Hel 7065b 52
He [ 70652 56

[Arll] 7136 26

[onl 7320 21

[O]] 7330 14

[Ar]l] 7751 5

n=narrow, b=broad, X=total

bhdl (wing) O X5 WCEdotey s v 7R T K6.20
BAE ST A »Td, Hoo w4 v 7 415 A24800—4920 A
DIN0AZIA-LTWET. ChZFy 75 —HIECRET S
&, $7,000km/s b M LET. REOY 4+ v 7GRS AR
» Hel1 14686, He 1 15876, Hel 17065 icd 2 b= 3.
05, BRIy 4 v ZSEL, SO TR ERT
IR A oD BT, =HxA¥—NICd Y 4 v 7RG 12 80%
Pl Y, KEE~Y Y AD YA v ZRSORNT, RSSO
LT LT WET (E6.5). 15lts 7 »— FEIMOARS
FARE TR, RGOV 4 v 7SN D EBERLO T

® 6.5 NGCA151 oL (erg/s)

R = 7 Gy Vg v IR 2CH)
Hp 24861 5x 1040 24 % 1040 29X 10%0
4= Balmerlines 18 10% 126 1010 144 x 1010
(”a. Hp, Hy, Hy)

Hel + 36101
[O]]I] AA4959/5007 84X 1040 — 84 1010
A 8 1010 —_ 168 1010
Fil) — — 348x 1010

ARG L A ERie e v 1 e f 7 » — M A B0 2. [H
6.3 1 Mkn 106 @ A2 2 b+ AT, fr b i\ 24 o [O1] 45007
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1.[] T LI 1
MK 106 [?m?]
1]
(Ne¥) !
3426
s iy (om) U He
I smz 4340
;;: V i
B2 ?'J Fell Hell Fell
4570 4686
0 I ' 1
1000 5000
i 45 (A)
1.0 T T i T
MK 106 Ha,(NII)
Ha (01)
£
B | dse1 5007
.M-*n
2z
6717,
5190 5320
|
! . ! Fell 6369
5000 6000
i JE(A)

6.3 Mkn106 X <% pa. (D.E. #Ax—Fm, 2 1977).

a2z, Hpwwh~a L k2555, [ON]A3727 a5 5 LTild b
nAEETT. Mkn 376 Tix—iC oA E D, HlShdD
RS-t = — 5 & He T A5876, He 1T 14686, =hic Fell £1k
FEHD T+ (D.E.FAzx—-Fna, 2 1976). HICRD X5,
SO Z W2 7 > — PRI E S OFASHML D FT

BL BUEREA, 2% b BUEOMANL1 el 7> — P L
T, D.E. #Rx2—7rmy 2z (1979) ZRREWGIEFMF A IR
fMLCWwET. R6.4cmd 3C120 %0 Xwflcd. JEWEH
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MV WA~z ba

2.0 T T T T T T 7 T

3C120 Ha+(NII)
6548, 6563,
6583
o om)
= 1.5 (Nell)+Hel ( |
5 L 4989, 5007
§ (01) S Hel
Q e
= O gy+(om e Hel 6300, 6731 7065
SR Fell 5876 G364 ;
w  |NeVIeNem)+He|  Hel ol
S 3426 a9 4686
0.5/ 3316 | s 4
Fell 7
0.0 1 ' 1 ' 1 ' 1
1000 5000 5000 7000

W (A
B 6.4 3CI20®RAARZ b, (MM 740,72 DE #2
Z—7wm y 7 1075).

D18} 77— FHHICHNS &, BL RIS O BB E M
fyih <, B\ Fell £ S h ¢ A. BL BT IT5E8:
RIS &, 281 7 5> — b+ GHTAYSEEE 2 Aehadii £ T B o ©d,

2. B ORI HEE

H, <> [OIl] 444959, 5007 O#se i L(H,), LOMD) k¥
BARZ P ARTRMTHEMES AROREO AR E Y 2 ¥4, He
1R-eA 7 5 — PR, H, BEER S ~—8D w1 v 25
G eo@l (BL=Dbroad line §{iR) OAX SO EHZL Lish ¥ 3.

F6.6 12 H, & [OII] 214959, 5007 Do SErER & L ¥ 3.
iﬂ'%’ﬁ@zmm\frﬁaﬂmﬁﬁbm VET. RAMBAWIZwW 2 o H 3¢

BEIE b REVNGC 4051 @ 1 A5 b L, 2 = —— 2 d oL
TwET. BRI NWZ o= —0D—2>TH % 3C273 © H, ¥ jiE
11 8xX10%erg/s, 3C48 TH 2x10%erg/sTH O, 1EH W 5 &
477 —FRMD 10 GRS ZE o TWET.
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# 6.6 H, & [ON] D@

HJE Cerg/s)

] ]

g . 0T (O
Mkn 1 2 1. 4 X 10% 4.3x10%
Mkn 3 2 7.4 X108 24 x10%
Mkn 6 2 13 x10% 6. 8x 1042
Mkn 9 1 39 x10% 3.2x 104
Mkn 10 1 18 x1oM 7.4 100
Mkn 34 2 1.4 10% 5.6 104
Mkn 40 1 28 %101 8.0x10%
Mkn 42 2 59 X101 5.1 10%
Mkn 69 1 25 X104 4.7% 104
Mkn 78 2 7.0 104 22 X101
Mkn 79 1 30 %10t 4.9x 101
Mkn 106 1 15 x10% 1.7x10%
Mkn 110 1 31 x1oM 6.1 104
Mkn 141 1 13 X101 2.2x10M
Mkn 142 1 12 X101 1.4x10%
Mkn 176 2 1.3x10% 4.3%10%
Mkn 268 2 9.5x10% 18 x10%
Mkn 270 2 2.5%10% 7.8%10%
Mkn 273 2 3.4x104 2.5 101
Mkn 279 1 37 x10M 3.3x10%
Mkn 290 1 31 x10% 7.9x 101
Mkn 291 1 4.5% 109 1.3x 101
Mkn 298 2 4.1x10% 2.7x 101
Mkn 304 1 18 %10 2.0x10%
Mkn 315 2 23 x10% 7.2x104
Mkn 348 2 1.0x 101 3.8x 101
Mkn 352 1 46 x10% 2,7x1012
Mkn 372 2 23 X101 6.9x 101
Mkn 374 1 26 x10M 4.6% 104
Mkn 376 1 16 x10% 0.9x1012
Mkn 478 1 28 x10% 2,1x1042
Mkn 486 1 55 %101 3.9 10"
Mkn 504 1 43 X104 4.1x 101
Mkn 506 1 14 x104 3.2x10%
Mkn 509 1 20 x10% 2.3%10%2
Mkn 541 1 27 X104 3.4 101
Mkn 618 1 30 X104 4.8x10%
Mkn 700 2 38 x10% 8.3x10%
NGC 1068 2 1.9x10% 4.7x10%
NGC1275 2p 17 x100 7.4%10%
NGC 1566 1 4,5% 1010 2.4x10%
NGC 3227 1/2 9.5x 1010 4.2x10%0
NGC 3516 1 63 x10% 4.2%1010
NGC 3783 1 9,110t 4.4x10%
NGC 4051 1 13 %10% 6.2x10%
NGC4151 1 11 x101 8.4x10M
NGC 5548 1 4. 0% 1042 1.1x10%
NGC 7469 1 3.7x10% 1.2x10%
NGC 7603 1 19 x104 2.0x 10"
1C 4329A 1 14 x1012 1.0%10%

1Zw1 1 38 x10% 5.0 10%
172w 92 2 2,210 7.1x10%
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HEVITE SR ASs T

® 6.6 H, & [0N) OEMALE (03%)

; q shilE (erg/s)
ol 2 L3, L{OTD
7w 136 1 32 X10% L1X107
1 Zw 2 1 1.0% 104 1.3%10%
3C 120 1 11 %102 2.9%10%
3C 297 1 6.5% 101 1.6%10%
3C 382 1 20 X101 3.4%10%
3C390.3 1 16 x10% 3.6% 10%
3C 445 1 84310 3.3%10%
Akn 120 1 43 x10% 1.6% 10
Eso 141-G55 1 11 ®10% 0.63% 1012
Fairall 9 1 59 X100 36X 100
44 : : : -
w43 '
\m DOD o
0wt
g LM Y,
aof i :
—~ oeg, .
2 - e
o ° bl
a1 o i | = -
%] _ - .
g 11y
4 . 02 A
. 231
- 2LIZE a6 5 LQH,) & LCCOmD
T R | R - S M VR oM. Ehi 2,
log L (Hg) (erg/s) Mo 1 3.

6.5 L(H) & LOMD oplc+. 1ML 2BehTh
z, WOIBIEGEAE HbhEd. 18k LE)>LIOND 25, 23
T L(H) <L(OM]) 27 - TwET2% Shikl e 7>
— VDY 4 v IR ORSC LB b0 TT. L(H) Ciil i
DI AR B E A S g%, LOMD) < OMEIRFETE
LEA. BH, 18 L 2RoBHE2HM L T % NL (nar-
row line) fiikoMBLiizIERBEROTL L 5

181 7 7 — b TG I B A R oM A < 7 b
OWEAE bR ET. 6.6 L(H,) % e (O] A24959,
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5007 & Hp & ok 1 ((OMD/ 1 Hp) &7 =y P LALDTT.

2T AT DNTWET D,

1H L) okEwboE s

[(OMD/ 1 Hp) DHAVIE L R affiflRildd s ENTEE
F. BB 7 — b RE £ BL §g2 NL filic lb~<T
Mk weFELbhEd. M6 TR 1HeA 77— FEHTIT

2 T T T T T
a I A
El= RS
o E L4 $ °o ° o
= of 0l ae
= T o A
= L L ® ':
=5 | s1n A
“Treom .
°1/2,2/1%
=2 ' ' ' ' '
39 40 41 42 43 44 45
log L(Ha) (erg/s)
2 T T T T T
~|~ 1}
=4 =] -
@19 e LI
55 "s o 5
==} o . -. :-. -.- .
2 3
-1} .
“'2 1 ! 1 ] [l
39 40 41 42 43 44

@ 6.6 L(H) &L(OmD
/L(Hp) oiEM

log L(Ha) (erg/s)

45 ©@ 6.7 L(L) & I(Hel)
/I(He 1) @A

%+ 51(He Il 24686)/1(He ] A5876) & L(H,) &oF =y b TT.
HEOUTETIED D AL, H, OWBWH DI ES ©5JEE 2
INEE WS HHBERDRIE, WA W1 7y — MR SN
ADTRHERABIE S &\ b A AFEIET B & Lwin b 3. {LHEEE
OFe ] LMENTENHEORE VW 1 Bef 7 7 — FRFIC X D
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BV FHRA< 2 b

HW R AEFITH D T8, ohd Lo ELERTS
I owRe 3T

3. IR RZ FILORER

(1) FRLE L= —Rbx

BEWEAD %A P RFAEEOSGEX X il {EEE RS
BT, BIEhAREDOARS FAE—BCH - TwET. &
oW % %k (reddening) SFEUES. FARENORETIREH
WD F A PRTFHESET 570, A2 P A& bichh < b a
Wi AME X 200EREBENR ToWIE A & VR TO

Ay LD

Epyv = Ag—Ay 6.1
CUERE X, BRI Tk oGRS T

Ay=3Eg_vy. (6.2)

(LR DY S A oW Ay & Epv & Db Ay/Ep-y & 3OG I
LUEC, REMILCIREE G T Offid & D E
A 7y FARTOREE A 2 b ADSE LA T D
# 6.7 Ft#Em (A.D. =— ¥t 1976)

Vit AyEgy iR o2 Ay/Ep-y b33 A/ Ep-y
1100 11.70 2600 6.82 5500 3.09
1200 10. 20 2700 6.41 5700 2.95
1300 9.19 2800 6. 10 5900 2.80
1400 8.54 2900 5.85 6100 2.65
1500 8.29 3000 5.65 6300 2.50
1600 8.03 3300 5.16 6500 2.36
1700 7.85 3500 4.92 6700 2.25
1800 7.90 3700 4.70 6900 2.15
1900 8.38 3900 4.51 7100 2.05
2000 9.05 4100 4.35 7300 1.96
2100 9.90 4300 4.14 7500 1.87
2160 10.10 4500 3.94 7700 1.76
2200 9.85 4700 3.76 7900 1.69
2300 8.75 4900 3.57 8100 1.62
2400 7.92 5100 3.40 8300 1.55
2500 7.30 5300 3.24 8500 1.49
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3p° 10320

14 4 P3/a
i 3 %P1/
10284 10370
|| -10336

D
a{efir 2 5/2
i 2Dgsz

4076| (4068 6730 (6717
HE A 15

6.8 [SI] o#tHlm. S
EE XV S (18 (A
FebTILF NS

HOREHLYE, J.S. 35— (1968) & E.J.v v 77— (1968) = k-
THEZbhFELic. 14v0 [SI1]410320 & [S1] 24072 & %[
—OHiL 3 mbERLh, W2 & 1 ER TS &S Ehs
s chd Hicd (6.9, ThbOiEh 1 (A10320)/ 1 (14072)
BEBBMERORICL - TP E S5 —EOM 0. 55 XA 1L TF. +
A 75— MR DRI A R 2 b AL E ST TN SO T hRIT,

BT X D bR E WIRIE LM S B T D 3 5 — DR

10
ol R
/‘/.
» 1.0
1.0 ."’ >
s @
Vg = [%)
/ & LoF
[&] j5) B
f E;
| -0.1
0.1 H 2 o
1010 ® 6.9 TCH)/ICH) L
. Hy ofifbii % &
-0.01 2%+8FA—#CIE
0 L L p-v& C=Ep_y/0. 720
8 RSB 5. ko 1

10 100
I(Ha) /1(Hy)
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MV HEEA22 b

W, Ebey vy 7 -0l eliilick - THE@R I hE L.
1971 ER I TREE 1T 7 o A IS S ek, NGC 1068 @ kit Ep-v=
0.4 g
W, MmN oS A= —fnbikEShET. KE
FFaMee X » CREESh, 4 < vRADERNCREN T
b, Ar= oM RREICH E T,

I : TH) : TH) = 2.9:1.0:0.47

# 6.8 Lv—HRPE

AV s TWFEE T.CK)
i 5,000 10, 000 20, 000
H, 3.05 2.87 2.76
Hs 1.00 1.00 1.00
H; 0.45 0.47 0.47
H, 0.25 0.26 0.26
H, 0.15 0.16 0.16

Lich ¥ (G£6.8). Zoki- = — A s (Balmer decr-
ements) LIFIEh ¥, &2 A, HEOLA 7 v — FRTTTE,
A= — AR L D b 2T #l 2 X NGC 1068 T
i,
ITH): TH): T(H) =6.2:1.0:0.33

T3 (£6.1). = ORI L BENE L OFR—FrHKibc ks 40
LRy, [ST] bRDdicHRbiCiT v Epv=0.6 1% %
T (6. 9). SBIH% & FRIHE OB A G THER Lic NGC 1068 i@
B G 4y AT -5 (1980) OfSETh, bk, 000
A 23 2 g DIEWIEEIR G372 » T Epy=0.4 TF (#6.9). L
Fe Do THALIL D HEL D o= — R A2 ¢ & % 0T
COfEMEEINT, A 7y — b EHTORATR S~ — HER AR
fiigepiase, ~AA<—HOoHCRIICL 50Tz &% %
LTWwET.
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% 6.9 NGC1068 oL

Mk o M B W A Oy il Ep-v(mag)
’%i%%%%_ 5.241.1 5 0.32::0. 04
H____H; j 0 5.341.1 2.8 0.54:£0.15
____ﬁf; ’}‘ 18751 1.2:40.3 0.34 0.41::0.07
%%%%%i. 0.12::0.03 0.027 0.50-:0.08
%_‘}Hig% 1.640.7 6.8 0.38::0.07
[zg]ﬂggg{; e 0.55 0.40::0.05
s 0.38::0.03

BT AL Loy, 18w s 7 — MR TIIEHELE
Ews ok, [H)/TH)ELMH)/TH)

Fhidin b A,

ONEE 7 = v P LTRDE,

QW 7 > — FEEA (6. 10)

TR & by - v mdorey e, 18-eA
7oy — M (M 6.11) TiEAF v EakEd, F0 k5 iafHii
PR BRIV B T, KECHNAL LI, EohDl1Meq 7

log I(Hy)/I(HS)

o

01

95 03 10
log I(Ha)/I(Hp)
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| 6.10 28E477— MRAKL

%133 Ho/Hp/H, . 452

v,

W 2817 ,—

+ NL gk

X Cygnus A

O 18 L 28D -
A7 = FEJO = 7R
I

@ hED v 4 v .

x Fell oA 7 5 —
b §H]

— #AbJ1E

(AT. =22A%— 1978).



HVTE MR A -2 b

1.0 T T T T T T
0.8 o o -
08kt Lt 19,2060
';;0.5' o, ‘e Ne ” o]
& Wi .
SO 4= b\‘ = -1
-~ L) "
50 3 L o i
" AL B 611 1®Ef77— bRA
~ 0.2k * | [23td s H./Hp/H; b
2 o o vz,
o @ 18 7 — b
: O BL kgt
0.1 ¢ M A T O--- by
2 3, oA 6 78 10 (D.E. dArx—Fnyz
log T(H.)/I(Hp) 1978).

»— ML 22175 A @ £ 2 N ULASESME B X h ¥ T
Lil, ZhEEONEMHORMBIRCLSb DT, 18&m
7 > — MR OROERTORMUTEHTE ST ENI VLD TT.
—J, 2 %o NGC 1068 T A= 2 + A28 Epyv=0.4 ik
BEFCWHOKE, 2075 A ol sh e, 028
A 77— bR OF LR A ES T D27 AEATE>THWHD
. 2Maed 7y — FEMOMRARZ P LG IREEZ T
Wah, 1HeEE{nEnws T.F. 742D W. ¥4 —
F~v (1975) OfmIdEkiciELweFEL bhid.

(2) BT EELBTHE

2 [EIERE L Ao o 2EEg (O] 2Hlicd - C, HEdlEEo Wi
WaELTHELr S, 2MOBHEOMKES 4+ vIR6HOBTF &
B, =HRAF—OFHEN 2HEOBTFIRAMNO KBEATA - T E
F. B0 4HIELEBRCHD, L0535 bO=3AF — DK 2 [
OEFEHE CcilEa &b 3. A2 VB ST 5 R T
=k AF -0 2H0ETF T HERBTIhOOEFIE
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Bz oL ¥ AL, =¥ — O{EWJHI P, D, 1S L iEith
HED0BEY T (X6.12).

el 3 's,
3
<
~
Hifr 2 D,
= ~ =
o = Yo
Ho8 s
Ul 2
HE4 1 1 3Py 1.0
0 © 6.12 [OIl] oXtdis.

9 617 JfE D Fi 38 S oo BR AR RV U 4% 14363, 24959, 45007
D 374 & 22321 oA o CT. kST S =00 = %
U —HER T EAR L R, KERWEE B ET. kb
48\~ 14363 T 0.6 75, 15007 Tik48 oM E L 3. 4%
S AR S h A ldicly, BEREEMNOBBCETSHmLD
BRI, E BB b oligh i R (A2, 3)
BTN E > TisFhidied T84, L HIHENENRE, B
@ghfvtB?nhMﬁ&LTFﬂ?«5=ZW$~%HmTT
cARPb R, EEGAIENCEFIE T ORI ~ET LD, B
ormamm?m6m$»¥-&%bv,;bﬁm%&«&MLs
hTLE > nbTT.

T, M1 26 2 3O EHBETF Lo TRED 3.
AL 2 b 3 ~DORRE—CERTE ET. M2 XML b
OEERHEOMIT, WAL 3 b 2 ~OBHBIT X - THHML 353,
CoHESELAREL DY ERA. R X HEHEETFORE LRE
T hiE, Thoolid BE RO ) FVwoRRE LT,
A2 4959+5007 & A 4363 DL IX
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MVIEE Mg A~z b
1 (A4 4959+5007) _ 8. 32 exp(3. 203104 Te) (4 g
I (2 4363) 1+4. 5x 107N,/ T2

cEHCcEET. CORTBFHEE Ne<s10%/cm® T X vl & 7k
> T h, BFRE T, o @cFH S E T (6. 13). 1 2
FibizE (6.3) OEAVIELIgBo, BAIALD &R S
H, A4363 AR E S b ed. 6. 14 112 3 E 3 i in
L oo, A2 O UL 3 X b b Har s, ik
WL HREELH AL4959+5007 ek h <A = & &, ik d
HERZ 2 23 3 ~ DR 4363 % D H1cdic, NeOiine & b

.
210

3

—
=]
™

—
o
Yo

6.13 REE Te & I([OM]AR
4959, 5007)/ 1 ([0 1243
63] oM G {EWE (Ne

I((01N)A14959,5007) /T ((OM) A43

6,000 10,000 15,000 20,000 —0) ey, (D.E. o
i HE (Te) AF—F 8y 1974).
2 com) |
g .
~ \
E100E 1\ 7
58
2= Ne
s 8
2 \'“‘mg
= 10p 108 7
:—‘—i o B
% " 107
N | [
012 3 4 56 6.14 N.oghsg (D.E #
W (X 10%) As—Fay s 1970).
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2. 1044 4959+-5007)/1(2 4363) @ ks: (6.3) L BLAREAT 5D

o3,
THED ADQE LAV < —ORELLIHES R ET. T=10,
000°K #{EZEThiT,
L(H,) = 1.5X107#N2R3
= 4.4 X10*N2Rpl erg/s 6. O

EFEHEET. CTHEE—EORMEESIRTWET. RE R
them & pe & BfLETHEOPERTT. HITILET '——r:Ra iz #
e Ne & KEEF OB My=1. 57X10‘2’g%7ﬁlﬁﬂ&ii 4y K

RCeELEE T
M = 7.0X102NR3
= 2.0X10%N:Rs’ g. (6.5)

Lo T, HeJGHE L BEESD 2 OE I & ORICE %k D B4R 555 5T
HET.

M = 4620 g (6.6)
KEEE (IM.=1. 99X1033g) & RPERE (1L,=3. 83X 10% erg/s)
AL &3,

(134/[)= 8.8 1\11 (Lf)—) @D

3.
TBHEY AR PRRORTEH L WA O TRITFERTT. b
O a1 r OIRCEE Y, BEEY A0 SR

F=®R/"?3 6.8
EEFIRET. 25 LThDEoEEr 1

?'28- 7 X 101:}(‘—1/3 NE—EISL(Ha)Ua

=1.4X 1010/~ /3 N ~2/3 (LLLIIJL)_)M cm, (6.9)
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VL MiAs b

=7 (pc) RHLLETHIL,
Tpe=2.8X 10~1 f—wch—mL (Ha)l/:i
=4. 4f713N#3 (L(H.)/L.) 2 pe, (6. 10)
EHTET

3 284 77— METOHERE

M OMRIEH, & He G2 BREESY A OTRFMEE, 10T LI,
Bk, HELEREEY RS THRELY Y. bBAHALZOLD TR
W AMENNBETHAHZLIRFI>ETLHD FRA. E6.21ZIE
NGC 1068 @ #ALHIIE & hiciEkL PR E L bhTwE T L, #6.4
DKM b RMEAIEL S h TWwET.

G.A. v—nAXE]B. *—2 (1975) O (%6.2) T,
NGC 1068 @ 1 (A24959+5007)/ 1 (214363) D1k 115 3. A.
T. a2A%— (1978) DM TIx75 ©F. Ne<10%/cm? % (K jE T
hiE, chbikrh Fh Te=12,500 & 10,000°K #4-% ¥ 3. &
BICEE L\ HLR A sk Bt [O] oA Tin L, fhoisi
OMELE LFUHLET. =X &+ — 271% [OI] = [ArV]
AR B B e LT Te=12, 000°K, Ne=2x10%/cm?,
[SI] % [O1] ofEBHEFE K ) L€ Te=1X10"K, Ne=800
Jem® AN LT WLWET. FHE 2R aAF—ORELL 2w 7
> — MR OB L BTEE . FHThiE, Te=15,000
°K, N.=2,000/cm?® 27} %3

ofle g 7 v — MR OHERGE N, T MHHLHEEE ED X
5 e BUERIC I B RIS T LR A D 3. LaLl, LH)
R L TN & Tew7m o P LTH L(H) 35 HAFHE RS <
BohERA. WHWLORERENREED, FBERE VLWL,
Foffi A < FFE Lig Lo T

BN A O LA LR ETTHRE L 5. NGC1068 ©
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F6.10 28tEA7r—MAAME NLBRERTORTFEELBRTEE

FKiks Te Ne P Ts Ne
Mkn 176 20, 000 4,000: 1Zw 81 — LDL
3C33 12, 500 800 Mkn 298 16, 000 630
Mkn 3 12, 500 3,000 Mkn 507 50, 000: 3,000:
NGC 1068 10, 000 16, 000 Mkn 700 — 1,600
Mkn 573 12, 500 2,000 NGC 6764 16, 000 1, 600
Mkn 78 10, 000 1,600 Mkn 378 — 400:
Mkn 348 16, 000 2,000 Mkn 6 16, 000 800
Mkn 34 12, 500 1,600 Mkn 315 25,000 2,000
Mkn 1 12, 500 5,000: Mkn 372 20, 000 2,500
3C184.1 12,500 3,000 Mkn 42 63, 000: 5, 000:
3C433 16, 000 250 5C3.100 50, 000: LDL
Mkn 270 16, 000 2, 500 Cyg A 10, 000 1, 000
Il Zw 55 12, 500 3,000 3C98 20, 000 4, 000
3C452 16, 000 125 3C178 — 1, 600:
Mkn 198 12, 500 400 3C 192 20, 000 LDL
Mkn 268 20, 000 1, 000 3C327 20, 000 1,600
Mkn 273 20, 000 LDL PKS 2322-12 30, 000: 125

H, 36 13 L(Ha) =4 X 10*2 erg/s ¢35 b, N.=16, 000/cm? iz %
LTM=5xX10M, {8 %7, 281 7»— + T H HE R
KA LH) =10M—10"erg/s O ICH H £ 3D T, Ne=10°
fem3 2R ET I M=2x10°—2x10°M,, N.=10" cm™ 2% +
AEM=2x10'—2X 10" M D (R » A prp ODERICHFET S 2 &IT
eh 3.

NGC 1068 o474 - 1% 1 R=7 pc ¢¥. LH)=10"—10"erg/s
s LTk Ne=10%cm? @ & &, R=13—130pc, Ne=10'/cm3®
L, R=3—30pcafET. ZhboofRIELAINELD T
. i B, NGC 1068 o R=7 pc & v 5 LR k@Eihic b~ T Ik
& wab e, gl cilik 5, NGC 1068 @i
F100pec B b F Lic. shEofiE s r=100pc & B> Th
FHHRL f=3.4x107™, r=200pc & 1 ¥ f=4.3x107% &g D,
BEEN AT AE, 8105501 OEFILHEDTHiIWE &I
5D T, NG AR SADNERFAEBLELLT
BAELTWDD, HAWE7 4 F AV PRELTWS EFE2iTh
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MVTE HEA<2 ba

i h ¥8A.

@ 18+EA 77— MRAOHERE

181 77— b OEEEIA <2 b AL 2EO LD EEITU
¥90C, NLFUSEOHIEPIBL 28 EHULTwWA EFHEX
HE3. NGC4151 @ #5 4, 1 (4449594-5007)/ 1 (A 4363) =50 ik
N.<105/em3 & L€ T=2X10"K #4529, LDEEL W
HLB A—2zEW.LW. %= v (19681 Te=2x10"K,
N.=5,000/cm® %, A. 274y .i— 2 (1975) P EEEEIRC
LT Te=12500°K, Ne=2x10"/cm?, {SEHEFER LT T
=14,500°K, N.=5,000/cm® % 0 TiwvE-3. X615 1]
w4 75— RO (O] olbosficd. ik ~201ee — 7%
b, Ne<105/cm? 7o 1Y Te~rs5 X100V K 25 b %3 L, &
ORISR s TREEShTWDbD ELTIETEE T,
Te~10°K # {25 LT Ne~10%/cm® LRI 27 HATL 2 5.

181 7 - — bRFCHE NL ko H 080 & LT, =7
DA L BT b Fa A, He JGEELL 10— 10% erg/s @K

151
10+
Erd
ot 7]
5
6.15 1®ESf7ryr—bBAL
BL iR c 33 3 [01]
05162030740 50 50 70 80" MBI @ £45. #1843 BL
1 (AA4959,5007) /1 (A 4363) iR SO0
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M T, WALWLOTRIEILIENY 4 v ZRGTT 2
5, NL fso H, 6 & LTk L(H) =10—10%erg/s & REih
¥7. Te~v10K, Ne~10Yem® 2EETHIE, BELAHER R
M=2x10°~2x10°M,, R=1.3—13pc; N.~10%/cm® & -+ i3,
M=20—2x10'M,, R=0.06—0.6pc &\ 5 R 2B 3. BbH
< 18led 7 — FETO NL L 28 X b b 2 v 32 b T
WEROTL: 5.

18w 7 » — F o MLk BL $icd v 9. BL §iilf o
HE VR EE A S e v & B IR 28 B, Ne210%/cm? &4 5
THREALEZBRET. 18ed 75— VT & 27 = — 9 — DOZEHMI
BICd A~ =Ry 4 v 7 L Ul io 245 CINT 2 1909
HEE R ETH, ChIMES S BBk Ne<1019/emd
Dhidieh #¥A. 25 LT, BLEROHE X N.=108~101/cmy
OEEICH Y, Ne=10%cm® RZMinflisEz bhEd. HWED X
WHREERDD FRAOC, BLEKCH LTi—BicT.=1X
10°K 2MrE S h ¥ 7.

NGC 4151 D v 4 v 7140 Ha Y6 B v L(H,) =2% 108 L, &
Ne=10%cm® &\ 5 ipETS (6.7) RASHMTE 5 & Thi,
EHEr ADR R & LT M=1.7M, 2% 3. KEDEIE O 2 {450
e = He & LT LTV B X A B KPS o 1.7
LR DT, b NGC 4051 it M=0. 02 M,, 1% %
o Zw2 e M=230 M, ic+ ¥ FwA (F6.11). oIl
BHERE T LIRRPARO N E X e NGC 4151 @ R=0. 0025 pc
VRELE R OB AAER (30,5 KL =5.9% 104 cm) D& 10 4% ic
HY LT

COFMPEOPEZFEOLICHBLEL L WOTL
e TS, BLRPPEEO 100450 1 o igeEs T, F0
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WV MRA~2 b
# 6.11 18+tA77— BAOBL AR

LW L(H.) i ia HEhA R
(erg/s) M(Me) R (pc)
NGC 4051 1x 1040 0.02 0. 0006
NGC 4151 7% 104 127 0.0025
Mkn 79 7% 1012 17 0.0053
MZw?2 1104 230 0.013

Ne=10%m=3 % {7 .
PRI Rme=3. 2Rt kdicd¥EgA. L, NLEKD X

SICHRIRIC S FRDNIWF AL 7 4 72 v MREGMH LT W5
Eh#E L bRERA e bEICEETS L5, A< —fiTik
1B A~1ED R & Ay — AOWREZLEN X, BL i
DOREETH10~108cm (0.03~0.3pc) i b LB
53 BL IO 794 X (0. 1pe~3xX 1017 cm) 13152
BELFABETT. Shik107~10M"L, & DTk = 5 AF — 2 il
e LT AfkE LT, HELiaTsX5khsscd.

BL i B3 AKBO <=7 4 = vRF O L, 11216 D
finiz, CIVA1550 <= Hell 14686 @ X 5 Fei Wik Fe ]l £
T Mg A2798 @ X 5 Ie{EMEEHHE % TS hTwE+a3, &
B BFE—O—RE e tin b O L 13F L b ¥ & A. BL
D TMEWITh ES, KBEHH LA E 2R -Twd DT
+.

JA F—nFy,sv (977 13, 2 =—%— DL, & Hp o il
ot T Lo/ 1 Hp)~3 T, ERAHGE (~40) 0104501 LF
TLARWE ERBRLE L), AgEOHEE 1M 21 7 5 —
PO SIS M ET (386.12). C.Cv—, A #y#A, T.R
Fa (1980a) YR LI X 5ie, ThbEfaMaioR{be L

THMTHZ ENTEERA. Lo & Hp OB EE H 2Bl 0 o
D1~ GD 1T THS & SR, 18w 75— b
Ea—t—dii Ltk Tt chitEd, 1Mes vy
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612 Ef7r— b MEFLS 2 —H—0DL,
@ oW 1CL,)/1CHg) ICH)/1(H)

NGC 1068 5.3
Mkn 9
Mkn 10

pow
]

Fairall 9
NGC 985
3C 120
Mkn 78
Mkn 79

NGC 3783
NGC 4151
NGC 5548
Mkn 478

3C 390. 3b
3C390.3n
LSO 141-G 55
Mkn 509

Il Zw 136
NGC 7469

MCG 2-58-22
3C 273*
MR 2251-178*

* 9:::""""

—

—

(S~

Suw pwaxnSnbusn vEroRaNw®En

S CUIWNUARECSOOW NS JWIT O
B WWNWADESNN AGIUILIEISTE
DO =W NW=] HwWwoLHKneD
%wwﬂfﬂ*—l\‘ﬂ—‘v—'@ N—RBW—TS

[
DY Oy
~ oo

— MR & 2 = == &Y, IO AR E AR e e 5 7
PILRABIC S D & LR TR LTwWE S, Nev10%/emd & s 5 i e
T T2 EhiE &z oo o R LA ESEEC Y 5. o
APREWCIL Y, A~ —FETFHRIHOIR Z 5 H ORI o8
fRdahx ¥ BLIEMOMEA <2 L 2RT 220K, Th
B OBYYAEE Lic e 7 A TR EGAL BT v E908, e
Z ke, BLEROMERHETE S % TIRIEWE 5 TWE#A.
(B) ALEEHAR

B O IE I TR oMM R A U 0T, O os B
B A DR A PET B &8 TE ET. ~ V) v AT
T, AMERBEL SUMEERF-CuvEd. KFEL~V v A LR
FEFE LTV B —REI B AT T,
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HIVIEE MR A -2 b

N(Het) __ I(Hel A5876)

N5 I(Hs) x AL
N(Hett) . I(Hell 24686)
NG Yo b ieaaer &1
O WPIBR AL D, KH L~V 7 2 OEEEIE O I
N(He) . N(He")+N(He) .13)

N(H) NI
DHHEECE E. A 7 > — G o B0t 1 N(He) /N =~
0.08—0.15 Y L, FHEITKEBSBRERERO ~) ¥ A dt &
L —FLTwEST. ZH5LT, 17— IO~V ¥ 25T
N(He)/N(H)=0.1 T, IEWTHBERRTEET. A7 v+
UAEEEUR D S e o Tidin {, BOBAHOREo M s, &
HELFOARZ b A DO L 5O TL Y 5.

SR E BB & olisic k 5 TR Sh 3 cdnb, B
T HEE Ne & BTIREE Teichll AP L E-T2%, BB L
N©OY . I(On] 23727

N(H?) I(Hp) ' 6.14)

N . 1([OII] 45007)

N({HD 1(Hp) . (6. 15)
RN BT DT, R &K MO IR D & 5 Il T
3

N(O) .. N(OH+N@OH

N — N(HD (6.16)

SRR L I MEER T vy e s A AF R B ET O
T,
ﬁ AN)  NNH _ I(NT] 26584) 6.17)
©) T N@©OH “TI(O1] 23720
PO EDEBBEEHREETE 3
4 7y — MR CIBEEOE D TR L, SRS AL E
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WDC, — T AD vk E T EEh e RiBie B B & bk
Fh. Liedis T, AL A R Biciy, FARNOBHHEER
B, BN E—3T5 X5 R EBOHTHEL E bR ET.
$26.13 i, NGC1068 (G.A. v — X & J.B. #4 — 7 1975),
NGC 3516 (D. 2% —= 4 1980), =hic NL Bkt o Cygnus A
(D.E. #A&—Fwy2 k]S 37— 1975) O{LMURERL ¥
T otk i MBEREROMEMR b X bh T E
3. KBCRERERRIETE (kFEL~Y v altonH) 0%
WERRE [ oFK T fiEk T o ZA R R Tk o O E TR
BAIE T © 1050 1~100 3D 1 TLg ¢, A 7 7 —
DAEH O 7 A B ek T Ed B L TnwbH o &40 4.
2 6.13 LR

NGC 1068 NGC 3516 Cyz A PN TR
H 10000 10000 10000 10000 10000
He 1300 1000 1000 1000 1300
N 4 1 ], 1.1 8
0 7 6 4 6.8 8
Ne 4 35 1 0.28 0.8
5 0.5 0.5 0.3 0.16 0.8
Fe 0.6 = <0.1 0.25 e

4. YEIRERE

1) 2844 77— MEAOERE

2w A 7 > — bR BEGIR & AR & VKR — O BRI A 4
BET. K6.161D. 23 LD, 7r 7 v (1980) A4 —1+ - F
Ry v AT EHO 152 cm E T 22 [O1] 444959, 5007 @
T iR I T, O IERFR AN i I Ao A v M
B EFFoORG &, —2DHEVERGEOFKE LTHRTE ¥
4. NGC 1068 DifIA R ITIE Lichd 5 T, ~100 km/s o P93
W% fiote  FADF AEOMEIIT X o TIE BRI b DIE & iR
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MVTE MiRA 2 b

1 [ 6.16 NGC 1068 @ [O1I)
224959, 5007. Kk
A=(0.05943 X p+

Mo 1958. ) A
3 T RIEEREIRS.
6875 8T 97 100 108110 124 12 0 W8 156 ®. <3&D. 7w
3 7 v 1980).

X¥d, RFLT7e 7O IWPEENTRY 2 —H—DHA

III Vi, 7843 1T+1 edisLTuwEd. 2,000km/s (FW

HM) DRI GE ek 0y 50% DXk w54, 18eA 7+ —F
GOy 4 v ZRCEMLTWA XS ieb e 5.

o 28w A 7 5+ — FEETOEEGIIIE E A EFREh T &
A5 NGC 1068 & [k, ~100 km/s @ PIFGET) % fo iz < &
Ao D AEHEL 100 km/s O TRERF B 5\ LEEE, /% T M)
B LTWAHEdic, 500—1, 000 km/s (FWHM) o iF# 2 iEds

F 6.14 2847 y— MRFE NL REEA OEERE

gt FWHM (km/s) | g FWHM (km/s)
Mrk 176 750150 Mrk 198 350150
3C 33 450100 Mrk 268 7504100
Mrk 3 900-- 150 Mrk 273 700100
NGC 1068 12004150 1Zw 81 2254-200
Mrk 573 350150 Mrk 298 350-100
Mrk 78 1100150 Mrk 507 800--200
Mrk 348 400+ 50 Mrk 700 3504150
Mrk 34 450100 NGC 6764 400100
Mrk 1 600150 Mrk 378 3004150
3C184.1 350100 Mrk 6 700100
3C 433 700100 Mrk 315 500100
Mrk 270 500100 Mrk 372 400100
M Zw 55 670+ 100 Mrk 42 550100
3C 452 650100 5C 3. 100 450+ 150
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fEbh2EELohTWET. 614 TAT. a2+ - (1978)D
WL 282 7 7 — W BERIE C3. o lR 500—600
km/s ¢4, NGC 1068 o550 13 1, 200 km/s & 2 %1% & JK5 o
W, NGC1068 % 2 oMY iflTikis v & BB bbb
TooEN, MERIACEIT A D, 2#aed 7y — bR & NL Rk
G & DHLETEE L A

(@) 18lEA 77— MUTOEREL

1Bl A 7 7 — b SR D BRI & FFARO = 7 L R 25
TL, 20 2M vt 7 » — FRTTDO L D L RN CH D b,
NL R LTk 2 Be £ 7 7 — bR &4 & [ARE O fRIR 23 37
DEHEXBRTVET., LidsT 1 8beq 7 » — b gigous,
FEBO Y 4 v 7 BRENEE &) 3. Hices 77—
MO & B2, 1Moy 4 v ZGei5kd 50 & e

Al —BOBENLMHELL 5. M6.17HK.S. 7vx—v
v (1971) oR® 7= NGC4151 & NGC 5548 & o H, ¥ssaisc.
NGC4151 Cix =2 7 & LTHE AR ¥ 4 v 7 DALY Ry
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NGC 5548
- Ha 26563
(N11)26548 [
} [[NII]AGSBS
: M)AGT3L—
(01126364 (Smaer
[ {su],\ﬁm] ]
F NGC 4151 T —Ecus T
I —EC8M7 | & 617 NGCA151 & NGC
- 5518 @ 1, £ 8 4 9
18 1004 = - (K.S. 7va—yv
= 1971).



WMV BRAR2 b

B 6.18 IC4320 A. #28 IC4320A, Zepied 77— b @FDIC

4329 A, (M.]. 74 X=— 1973).

500

T
IC4329A

Hg

(o)

{ PSR S TN NS S |

2

|
H
L]
NII)

| TR B A A A |

—

—~5000 0 5000
HNE (km/s)

[ 6.19 IC4329 A @ 11,
[0Om] & Hpa (A
S, wanvvE M
V. =va b 1979).

WIEON T\~ FE 3. & & AAVNGC 5548 @ H, 1348k =012, 000 km
/8 & 9 o T IERERR IR A R L. JERFRAeiRit & LTIl
Bl Eh5 IC4329A (6.18) @ Hpik, i &idaficfZil =4
1= 1, 000~3, 000 km/s D x4 E 4 (1€6.19). L L Hoiwix
Fo kb feRE b Bt i bh g g A, 30445 TRIEHTRD 5
%2, H, Hs Hy o #HiR S & Cigigrniicy €3 (D.E. #+2
g2—Fuyz, AT.22%—, MM. 749 » 721976). 1%+
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A7 5 — D 20~40% 12, O X 5 FIENTRIGEE A S
hEd. Mo RN EThiE, 60~80%D 1w 77— b HHEH
MG 2 o b B Wiz b o kb TE T

B 6.20 12 NGC4151 @ ¥ 4 v 75 O H < — iz (He

1[-NGC 4151

NGC 4151 ,

w —Ha
——-He I
= He 11

A

\
\%\

i L 1 1 ] i)
-10,000-5,000 0 +5,000 +10,000—5,000 O +5,000--10,000
km/s km/s

[ 6.20 NGC4I5lov 4y BmAaokE. (D.E 42
=7y 7 AT, ax%— 1976).

Hp, Hy, Hp) &~1 @ a0 HelA5876, Hell 14686 & Clbiiz Lz
LDTT. A =TI Hp 0 Z BRI TR & #7 -
TWET D, Lo 3 RHFRA TR LR IR B2 R L 3.
DE Fdxx—Fmy 2 L AT. 2 2%— (1976) ihohk Felld
4924 O LR LE Lichy, ThAELThiE, He o il
D B DI A M5 o &k e, NGC 4151 o854,
AN — DY g v SRR o LR TR %

Zhiekf LT NGC4151 o He [ 15876 & Hell 14686 v, H. X
D BB NITE Y 4 v SRR LT ¥ 3. H, HelA5876,
Hell 24686 @ 4 v 7ii (FWHM) %R Fh, 3,900, 5,500,
5,900 km/s ¢~ 3C 120 ¢% H, & He I 25876 D ¥Rgstin Bk 14 i
YL S =L TuvET 25 He[ 44686120 B X DAy 4 v &
HRTWET (MM. 740 o 7R2EDE 22 -7 w2
1975). Licaio €, NGC 4151 & 3C 120 Cihgime
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VIR JRES A2 b

w (A= —) sw(lle D<wHel)
ORERMBEIL L, BEER 7 v ¥ L O WHNE ERIE VIR
o RohEd. chikz v Ve BLERC k-2
ELAIHEEEOET 5 2 E2RET 5 L0 T
s Eg o s Mg 11 42798, CII141909, CNA1550, L.A1215
bR A I S R R L% 3. X6, 21 1 IUE 77 22w X %5 NGC 4151

NGC 4151 25 DECT8 3C1z20 om)

e e i, :
2F J
1 |

0l— :

i 21 ﬁ‘{"r Iy La
n.‘h.nr..u[‘ V] i 6r -
t O B8RS T P TN 'I HH ||ill
I'l

S NV ]
2} |
ol NI
v ¥
b Wl ST

:l
i
HHHHH R 10 i T
n (ol |
0 Pl

Mg I
2} N
f ! 1t ]
1
unl:||l?ﬁlllnvlu||||||-|H|||l1l|r|g Of 5

—4000 0 44000 -5000 0 +5000 110000

o

—flux

(=]

=4

V (km/s) V (km/s)

[ 6.21 NGC4151 & 3C120 @842 b, (M. V. v A v 1979;
J.B. k=2 EB. ¥4 vainr=v 1979).
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M.V, vz v, 1979 & 3C120(J.B. 4+ —2 2B v 1 v 2
A= 197D o @Eille¢3. NGC 4151 © L, 38 TIENFR ¢ 2%,
ZHEBIE X B b O Td. CVA1550 147 & %+ 4, 000 km/s
¥Chr—ATE, Hyoff (FWOD 8, 000km/s & X< —F L T
WET,

HESIR IR 2 B RWICEBLT S icdic, OS2 OB b
htTwid,

Wy ASAE L=Ae—(41)?¥B, (6.18)
plp b el I;=Alog| 42| +B, (6.19)
U RBBIBAE  L,=AE;[B(4AD)Z], (. 20)
oG, A TR r=0.57721 £ LT,

() =—r—log +— DR (6.21)
TF. ¥, AL b oW E, A BikE logx il Ax
et M6.2BE 47 V4w, C7any, PS4 v—F
(1980) »3NGC 7469 @ Hp & WHEBIRF O % il Lic &3+
RUCCC.C.v—, A, #£» =, T.R.# (1980) 1 NGC 7469 »
CV 21550 % Lieo 3 RO LB, SEBUHE, 7o

100 T T T T T T T T T T |-
75 -
£
# 50l 2
' 6.22 NGC7469 @ Hjy &
t ] ~ HUMHEG T & ©
251~ )j 4 A . Ok xHE
; EM'JW REREWLE ] & b
| il g P RC O K B 2
0t . 1 i ! : |+ s ' ' b ] Tba9s. (E HTYF
4680 4760 4810 4920 5000 5080 5160 SEE Cier o s B,
e de(d) A = I 1980).
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VT Ao b

BB TR A e & S FBLL 928, v ABRIE & 0
—BULR 7o S SRS T L ET.

F6 1Bl M 7 r— MWD S = —§1F (FWHM &
FWOD %% &9, 18wt 7 » — b HTOMIT 24585
HDIXFWOl ¢ #PMTa7Ey 4 vI7ORERELD £3
DT, FWHM it v 4+ v 700 HLE %25 2 ¥ 2 A, 062313

£ 615 18uA7 7 — hRATOHMIE

W Hy H, I
FWHT Fwol FwHl  FWOI FWHI  FWOI
Mk 10 2400 9300 2400 15300 2400 12300
Mk 40 2000 13300 1900 9100 2000 11200
Mk G4 2030 11000
Mk 69 1500 11100 1500 8200 1500 9600
Mk 79 5200 12200 B0 17100 4200 14600
Mk 106 3700 15700 3300 14200 3500 15000
Mk 110 2500 13000 2200 13200 2400 13100
Mk 124 1400 9800 1400 7500 1400 8600
Mk 141 5300 12300 2300 14900 3800 13600
Mk 142 1700 12300 1100 4100 1400 10700
Mk 236 4900 13000 700 15100 4300 14000
Mk 279 6200 18500 4100 16900 5200 17700
Mk 290 2500 13000 2500 13000 2500 13000
Mk 291 1100 8300 500 5200 800 6800
Mk 304 5000 15400 a700 22100 5300 18800
Mk 335 1700 10500 1400 9500 1600 10000
Mk 352 3800 12500 3100 14300 3400 13400
Mk 358 2000 7500 1300 8200 1600 7800
Mk 374 4600 10600 3100 15800 3800 13200
Mk 376 5000 18100 4900 20200 500 19200
Mk 382 1500 7400 1400 6900 1400 7200
Mk 478 1700 10200 1400 9700 1600 10000
Mk 486 2000 14200 1900 12700 2000 13400
Mk 504 2300 13900 1900 11900 2100 12900
Mk 506 3400 12500 3600 11300 3500 12000
Mk 509 3600 15100 2900 12900 3200 14000
Mk 541 3300 10200 2600 10000 2900 10100
Mk 590 3700 9300 3100 13000 3400 11200
Mk 618 2200 10500 2100 8700 2200 9600
Mk 830 8630 20000
Mk 851 2000 11000
Mk 876 6170 21000
NGC 3227 2500 11800 2400 11400 2400 11600
NGC 3516 6800 14800 4300 15500 5600 15200
NGC 5548 3700 15400 3300 14900 3500 15100
NGC 7469 1900 8500 1700 7800 1800 8200
172wl 1400 9600 1200 8200 1300 8900
M1Zw 1 1500 11200 1900 12600 1700 11900
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# 6,15 18+E47 77— MUETOWRMIE (238&)

a3 Hp H, H1
23] FWHI  FWOI  FWHI FwWOI FWHI FwOI
TZw 136 2300 11400 2200 10100 2200 10800
MZw 2 5700 15800 4100 17400 4900 16600
3C120 2000 150033
3C 297 2500 140p0
3C 382 18000 5
3C390.3 13000 18000
3C445 3000 14000
3C234 1000 3600 890 13000
3C287.1 1000 4300 2200 13000
3C332 1600 2400 990 3100
3Ca8l1 740 1600 790 6000
PKS 0353027 1200 10000
PKS 1417-19 1900 8300 1600 12000
PKS 2319-01 5500 23000 5000 27000
4C29.06 1100 22000 1200 22000
4C35.37 1900 5900
1VZw 29 950 11000 2500 16000
e e e e
101 -
w8 ]
=9 ]
4l A E6.23 18EA7>— MREFIC I B
3 L= —#E (FWOD o4, i -
2F - [0 P 8 A BRI e Ol I v [ R i e 4
ol : ' B, ENEME S FAM oA fFoLH

0 0000 20000 ELTEHE s hicimit. (D.E o+
2T —HilE FWOI (km/s) Ax—Tw oy y 1977).

FWOI o 55fi-cF. SF#4% & 10, 000~15, 000km/s o i (FWOI)
b ¥ 9, 3C382 PKS2349-01, 4C29.06, Mkn 830, Mkn
876 DEivE 20, 000 km/s iz T g3

KB & AR & fpo il A 13- Lok, BERRIA ED X 5 e
A B b L Tn B 2% M5 —20FRN M Eic b #3. [M6. 241k
184 77— PO RS (FWOD) & H, J51E & o B <c+.
IS D BT ET A, He BEED A b 13 & R IR 23 A
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VT MR A=2 r

% 1000km/s
a0 : ; : : :
25t 5
gm— 4
[t o
EIS‘ . "..‘_..“ =
& n o« % °
& 101 ] -
. ‘% L
5[ e 1/2m1 :
3 ' . . . ' H6.24 1®E477— pRA
39 40 41 42 43 44 45 a3 3 L) & @
log I. (Ha)(erg/s) @ (F'WoD),

WEWSIEE RS Z EMTE FT. HEIOK & B PIRIK
Wy R ODT LY 5.

FIGRIR & T DR - OB, H.J. A= ES M. a3 v
(1980) X ->THIBLMICERE L. MEMEDZEHES LD

250001 *3C382
023322
20000/~ =
M316
o *MZ9 30390-3
G
1
:1500[]. « N3516 :%‘édlé% 'k:%gg
> A{ggn Eslcur.
= M4 eNT2I3 phisod
= . 3505 N
Naz2 N32
M nress
10000~ 4MGI  enzzes "SI 8
HI-GSS st
g8-11-11 °NTI6)
M358
MBS emme
oS a6
5000 N1565
6.25 (RAOERE I E.
§ RS RR__DR A (HJ A—kSM. va
257 F v 1080).
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ST, FICY v 7 LRI ko b0 % RSH, WikLHt
My v /R0 L ow RRE, pEsicrs, sy v 2eko
L% DR, 4w (amorphous) O 452 & 0% AT L4
Fihig, SEMALABICE 51T Lichi- gl (FWOD 23K
I BDTT (R6.25). A—&va® ik, SELPOLBCH A
PET UL Udte il o B, AZNRSEaiciE T Lic i B &
5 HEALRII RS LT 305, S—oA FH7 LRk H g
DFRFN & AT E T

MBI LT, vy v 7L 27 OHHHBOT—FHEWHT
drpidh b E9. [®6.26 1T L, 3C227 o He & Hp ik =20

R T LI [T R T T T T

gl- Ha 3C227 Hoe _

1E 6.26 3C227 o 1,

& Hp (D.E. &

il 7] A= wmy P,

A B g g AT, 2 A%—,

—=5000 0 +5000 =5000 0 5000 MM 7499
FE (km/s) JEIE (km/s) 7 A 1976).

—rHbb, Va4 v OEEEEE = 7 e LT —2,100 km/s D ¥
HEBrRLET. Aike, 3C382 T —750 km/s O I{HEE L
BUShET. Loa 1Zwl T, Ar<w—fe Fell 3
Hlgse R LT 600km/s DB AR L 3. Zh i el Shic
B b e & 351k 0Q 208=Mkn 668 @ 2, 800 km/s D #Jj i T

5. @3 OB

18ef 77— FTOHRAS 7 b AR Y 4 ¥ 715, 5,
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MVTE MiFEA <=2 b

000~25, 000 km/s % DiF (FWOD) 2 b E-. = O M ¢ R
12, 740 km O MER A B B 1212 2. 5~0.5 B Lasdisinbig b2 & T
b, TOWREIVBEHCEET.

1) HAEOFEEE

2 A 7 — PEET L 181 7 » — F T D NL 523 NG
Cl068 TR=L 5L, Il EADHARE, HBWL74 F 2V F
O LD Fo 77 —ZRECHATShTwa Lo, vy v
b AR OB TR S hTwWAaEE S L bhEd. Z oMl
BT EM ASA—-tEey, GR A—-Ey 2, KH Vv va—na
F(1959) % E.A. 54 o34, B.F.=v:57, V.L 7 r=2(1968)
T X - TEEShEG O g iiifio=7 v 4
VISR ORI S 2oy AR L LTH L E Lis, 5
OFR T, BEOIRIIT & » T by A BIRHE N2 107
/em®) T, LabindiEE (0z#1,000km/s) Thadicdby 4 v
Hawol b, +orE L CEEE TR s fer ARB 2 TG &
SEREPIMT 20T, L LI FALBDMEEHAIE LT hE,
NGC 1068 D #ifEIGES (1K 6. 16) Wil b RE NG 2, v 4
VDGR TS LW T, AR 7w v.i—2rk H o
v r— (1977) X, NGC3516 @ H, i ﬁ&h%b!ﬂcﬁ}"z%@i 5
TREAYEFEI : LT LT w9 (6.27).
HAZOHIEEE LT, ROLBEOIEAIC L - THAFS iz ek
) & g s b o, FReh DB~ ORT RS L bh ¥
T EESEPNEICESE L . IR E o 84, MERIRIL
(6.18) oAt 4. GR Frzrv -1 WG,
= . —A (1975, 1979) XD B OGRS ETH AR 240
WEh, MHL2SF W24, HEREEH (6.19) OXFHBIE
WEBZ EemLTWES. ¥, EEAF V4 v 5, C7 5 a
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il Tt B ot
e
(;\'”]'-I [—[NI ]
b W
b fll (si)
z \

W’WWW j

| ¢ : E 6.27 NGC3516 © Ha.

6400 6600 6800 (A #trtvi=rk
3 H. %2 »— 1975).
e B 7

v, P34 — 1 (1980) oy AL S M A IS i &
h, 0% THMT A4, HERT 6.20) ORiSHRAGIER
CHBP TR LEN LML TWET. FE6.22 CHE LI X 5
o, BRI REEE, B B WIS T X ElTE
o, WERFLENEY ABONMEIEMRE LTHRTE £ MKk
JEET iy A R ofsE b s b ¥ 3. #1, 000 km/s O
e cifgerigiciE o hug, rARIRIFK B Eenfhs
H, Te=1~2%10°K icil % > TWwb 2 M TEinnkT Tt

(6. 18)~(6.20) & DIEED I b TR D s, KT iz @i
DY T E FWAD, TR BT B PRIEE I F T R
WA oA N E Ak LT wEF. B A 0d w5, G 7
a7, PooSgv—F (1979 @Eko X 5 @@L ¥ 3. BL HUR
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MVTE HEA-2 b

P D ESEEE 7 A BATrh DT & A ie ~1018 em D2 L 2B EE
ThicwoT, HAEHE L, 000km/s OMRETHH L T,
M AT < TR Lic et oA iR 345 0 tiEd b
WA, —F, HRIFEE LGBl i U I EEIU® 2 B &
RBIDICRIE T, TORFRE L TRERMNCHH - fohii
AR S b0 Td.

A48 R=10"em % v="5, 000 km/s OIELE T3 5 W 1L 7 48 2
b EF o, SR ALAEE L v, BL SRR 1048
TR - TLEWET. LisleA 77— FETOIRLEE, HE
oL Lcflizm b ThERADT, MlEF
IELFhuE, 1041 1~100M, ©E1C BL SR O % E A Hid O
B b S b & LSRR TT. g 7 — b ET O T
ELTHE L bR TWD 108 EOM = O f§h 2 80, £ o Bk
107~10°M, i h3E L %3

(2) [EiEH

W TEGHERE Ui Lo v a9 (1959) OB, 108
FEOEWH, RECHFETELHROEETVEELZ LD EL
fo. UL E o C, ~1"ORNFOY A kg oS
EDn Uicicdic, B0 %y 1010~104M, & REIL &5 %1%
T TLEWE L.

=FAF-PHE LT SHIHA IR THWE T T v 7 « A=A T
i, PO EHEH B o vkor A KSR o BHEME A R & e b 3
26.28D.E. #Ax—7 vy 2 (1979) OHLEET A TT.
T 5w 2o h—ADEIIR4X10"M, ¢, BL oy 1 X110.1
pe, E{HREE 100 M, e NL ki ~100 pc & ©JE 2 b, Bid
105~107 M, &# % &3, MU CREEDET 2R Sh 10T,
e 1 BN 4 v oMk i 0 3. EREEE G
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—10"1pe—-
J02pE ==

6.28 [EEALEFL. BLGO & BLGH 1 BL A0 chid: & HiE
$U%, NLGO  NLG* 3 NL o & @ chi L 18 MERUR 2 8ok
5. BLGO AEIEMBFIET, Phclk=3 8 —HEnhZ
A-C He © 2 BN HE U Hett, gk o 10 [61 70 B 61K Fetro,
BLG* 5. (D.E. #az—-7wmy 2 1979).

B EhE T

[ & F A CRBIINT 5 e X o TR O R > TR ¥
. Pl E, AR B R ERIEHEE O 2 f5o R & 7x b F 905,
77 1A UL ENEE R O AR A e v &l Bl & kA, ®
6. 23 ik aliEiih A MEELIF IS T A T D S RRE LTk Ao it
MR O A MR THi T . BEERSAAEIA T L Tw
X5 R ETH, 6,000km/sLIFTRES<FERA. 0D
Jodbd A sk —7 vy 7%, R 5,000 km/s O [HlfEHEE O (i,
7 AR ~2,000 km/s OFELIHEE I LH L E LA L L,
E.a7vd o5, C.7 sy, P31 v— F (1980) 2RdA-ELIE
[@li5 € 7 A O R RSB T D KE S Th T ET
BL %, o [6 iz 25890 o [ AR IR & B —Fh e & hoE, f#flgo
KETg-e4 7 v — P EITE SIHUESE W W S HBIA R Bh Tl
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VTR FRERAS o

WikFed. LasLH L A= & S M. v A v (1080) 282D
18z 7 5 — FHHTEDOWTIHAIAHR TR, 20 X 5 B
2L E %A, BL SO EIETE AT & R — 0 I8 o
2y Fhéd, BRAHNSEATEERH S WTWS &EF L dh
Wi b A

@) WTHES

WP LT 0 1840 50 1 OEBLAFELEEA. 77 X< T
W ORC = L — DGR LoD, BFRETFO
3EDMECHB L ET. 1 HED T 7 A= CiiE T oMl i
~B00km/s iz L, MiEETFAZOBFICE » THE. & i,
K600 km/s P SO 224 CE T

ZORTFHAFTILG B, 7 4 — 2 F (1958) X » THIB S h ¥
Licts, #iikay « vy v/7EESHBcd LA TLE. ~A-F
v URFEL .ok, CR VX (1966), L8] Bod—2&
W.LW.%—2- v+ (1968) Bohicg LT, A< —fH%o
FRARRIEREEL O 2o DI DR O 7 A B B % oD
PR L b b GEERE N L ide 6F, ok BTG
+HCETB EFLE Lie, —0, HE LKA (1968) (L, D
B EE IR & << — D = 7 & 2 AT S K8 EE o B IR
i (NL §U8) oflic, SR oIS vz EICEEIE o
I (BL ) 238 -TC, A< —§D w4 v 2703 o O I GR
PO TFHTLCBR E RS &b 2HlEG e F A2l B L E L.

B16.29 Wk R. J. v 4 = v (1970) 2555 Lic res=10 @ T F il L
fia 7l & NGC 5548 D o< ov~ — iRl & D TF. 7e/iZbaig v 4
YZRE SR ERTWET. EFEHILONFEIEL

Tes = 6.65X107% N,/ (6.22)

LR & OBIREKE. 30 AR L 4. = 2 €, Ne(em™) i1k
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Tr—*lOUDI'JE;;ﬁMC
e
o NGC 5548
2
Z
; [ 6.29 NGC5518 @8 —§it
1 i L 1 1 L 1 1
0 1000 2000 3000 4000 5000 LRFBEART L 0L

AV (km/s) (R.]. v 4= 1970).
FHEE, [ (cm) BEFELT AOKE ST [ RAERDERTE R
NGC4151 Citres=5 lZW2 Tilres=201Chish T3, Te=
10°K &3hiE, FWOI=10, 000 km/s i} res=17 /w24 L, BL
IR A e o — PRI Pt K& BV, TRl A R &
UCHEICR 2 %
LasLiedih, 20X 5 eTF LTk S = — S micad
e/ b+ E5 2 A KS. 7vF—v v (1970) ik - TR S

6

51 oJ -13000
= 4 2500
= 3l -2000"5
= ol - 1500 &

o o

o : ={12000
E loe B 630 BFIBEAWBOM & ke

famEae, 10K &3 5
5 . 1.5 L £=Te/10%, 1000km/s
Ef : {6000 £ BB &3 B HUEE vg=V /10
4000 el v, HEfhw i
2000 feh i
0 0 Lt 5. HEOMEER 4
1 0 1 100 =1 %5,
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MV A2z b

RFELE. > 1 OBFHALEZTHE, X6 O E W R X R
E, o/t TR BT, BT AL GERROZRE bW L ¥ ¥
Ao. BL # AT M w30 F — i ~10% FEE L o Tt &
5 S H b 3. X6KGD. Y23 v FELS T —
(1980) 1= X % NGC 4151 O YA RR BT LB & » TR
9T (27.27). BL GUSHSERRERTIRWIR D, 1e~~10 DR
FHGELE ST COWhIE, vy v AT e 25
B, B OEHIEE TRy 4 ¥ 7R L TWin\L O T

) 75—2&EX—F+—0OH

R ¥#—2,RE AF—7— (1973, 1975), R E. A F—J—
LR Fx—z (1974, 1977) &, OGRS h5iG=%1
F B DAY E KA OARE R AT & OAILIER
¢, WA U L, Ok, WA Shuo i
EARSEATREEY AE N BT - B FREH L ET. L,
Fh—p A b —F—OBRFETOMEC X &3, HfRENEE—
EChDHEVH BAMEELHENTHZ ENTEERA. TOET
ADIFOlEEE, 10—100KeV @ if= 3 % — T ofith & Bk
FhEoAHTHD ET.

Lhl, #ZglicooiFfidiiio 5 b, HFilsis 72—
¢ A b —F—BETREEAMELERTEWTL 5. &5 LTH
B, FAEOMEHL, EEHA~RLR TR b it ¥
25 WEFhoORBL+oTEd) TEA. SHOIKEFEMLBE, £
hicdiS BRI LT T

6. MRARZ PLOEE

() AR Z b
NGC 3516 1M A< 2 b A OEFHHFRENLBAIOLA 7 7
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—FEWTT. Y. 7 FV ¥ &S 273 v (1968) ik, 1967 4

I LIc AR bk g 7 » — F ORI & & L, Hpad

[OI] 244959, 5007 ICtbNCTHMICEE »TWwWaH s & ICGft & %
NGC 3516 (o) 5007

(OIm) 4959
1

-

[ 6.31 NGC3s160H0ZH). (Y. 7Y FU v S 275y 1968).
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VTR Mz v

2 6.16 NGC3516 o g ot
[Ol] 444959, 5007 Hs

wow I H, /My
TYFY v EAaz I 1967 7.2 ~2.9
A7 5 Vi 1970 6.1 11.5
FUE—Y v 1970 6.2 3.3 5.06
THEAAL -
G 1974 5.75 5.3 6.31
HI A L 1975.2H4-711 6.3 2.1 4.5
G 1975. 353 16 11 6.3 8.9 5.8
HFH/) NGC 4151
+1.1} Ae =304
+12p (o
THLBbe ¥
z T8 1.6 114 1.2
+ U
=]
jan)
At
T B e e 6.32 NGCA151 & NGC3516
Ll ~e=e o H, & UHile oL,
ol | B e (AM. Fovsty a5 o
13.0 12.8 12.6 7EV. M.V o o A

U 1973).

Uiz (B6.31). 1970 ik Ha RIHOH Z b, FOMai it » &
DEPL—RATEE Ll A2 ev =2 H 52— (1977
Wy, SHIMENEA &« Ay — 2 OREE BN L % L. 19754F
2H7THEZRIGHE M cAZ ATkl O WA & b i
W, Hetx30%, He 12 7% OMidamRLE Lic. o, [OIl] A4
4959+5007 DL —ED ¥ EC, FEHZ A= —FH O %K Tl -
TWET (3E6.16). v —§ &Mt & oL o, A
Ma=varvaF o2 VMY aF 24 (1973) 1T X - THEd
HHRTWET (6. 32).

JE. b—=0vEDE A2A2—-7r oy 2 (1976) 1 NGC 7603 ©
Hp 31974 itk 2 D LD B0, 19754 iz LA L
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————
NGC 7603 (o)
Fell
Hy+(0M)
(o)
2| om
1116/7
la{
T i S
E |15 'L
1)1 8/9 ¢M "
"
0 !
1976 | Mg b
2H2/3 : G band
K- H 6.33 NGC7603 @ H; @ %
£ Ca LIy dmm AN #. (J.E. r—1vv&D.
4000 5000 E #azx—Fny7 19
o R 76).

WL TWHE ERFEALTHET (6.33). NGC3516 04 &
Rk, He OBANGEFEO M & An = —BEPRoHn (1
(Ho)/ 1 (Hp)=4—10) & bic-TE Lic. = OHMENXOMA
Ik bind An<—BRPRoMMIZAG ¥ 79+ v (1980
IZX -T, NGCT7460 iwh il Eh TWwET.
Anw—ROMET LTy 4 vI/OEHCE SO TT D, %
Mo 24 & « A% — bk BL IR0 Zixid 5—20 HE% % b
% F. BL SR A6 255 Y) 5 i3 A1 X b b 48 IRk B R C
BWAHE - ThH, £OX 5 %0k BL gifaefkchbahTLE
5inbTE. FEAMRECERITE sHE ¢ L ThiE, BLH#
HOYRIE R=ct LIS, & o CHHIkc=3%x10Y%m/s T
4. NGCIHI6 T LTHE s v A—r iy > —D3A LIz5H8
At & EhiE, Rv10em, F o by aFaZ ) aF 40
25 H o ZEfo&n 4t &g B BL S % T OERRRN & & 7%
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HIMTE BEEANZ b

LT%, R~10Ycm %73 %+, BL o fUEMKX E 3% ~0.1pc
LEAT zweh b

A —RDYEEE, E DR RN CER {RTF L A D
T, BT LBTHE L O NNp=N? &, BL 7 AROMERV
S L k3. BL ¥ AZEOE ik MeNV &G £+ 0T,
A —FOYEE L _ ‘

L(Bal) o= N.M (6.23)
LEkbWFET. Lih-oTAr~—HoZlir, (i) MA—EDF
FC N LT 52, () MO oD Fhatigh 244,
HRMC BL (iR oEEr KE S LEw s o LEE T
B¢, BL IR iz ) ok d H WA e B A 0NE ¥
RTE D, SEORINT X - TER LA Sh, S ~—fs
M SbHADTL L 5.

(2) WA RZ pL

NGC 4151 12tk 2 3880 A JIE i 3 fFfE L 9. S hid1934
SEIN.D. A4 2 =12k 5 T Tl S Tunic b D THa,
PIrCN I (13835) &#F2 L. KS 7v£—-v v&RP
777+ (1969) xohz2@HL, O.C vy vORME@RED,
Ak~ Y U ADMEERTE (2°S) »hilth 13889 DRI THS &

of —(Nelll] [NEH?{PHR ”ﬁ (o) v
Il | )
T | Hel+He -
6 ! 1
5 Joblps e W \E*mﬁ ]

| T AT N Phboyg]
:3_@‘ o CallK  CallH —i104 i

6.3 NGC4151 oBMnig. (K.S. 74—y v ELRP 277 1969).
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(NeIlJA3869

A ECT7376
1969. 3 Ji26

He I+Hy 13889

B EC8547
1970. 4 J125

—B
C: PD12753
1972, 2 123
JJMJM f“'"ﬁ:-«;pff%
o :
504 &

1946

[ 6.35 Hel oWz, (K.
S. Tv#—v v 1974).

Bl L. M6 boficars bacd. [Nell]lA
3869 & He [ +H ¢4 3889 Dfiilic 3 A WLiE 255 b,
Fi —280, —550, —840km/s 723k L < v Hy, He ik
S BHic —970 km/s P55 Lic B
L. & CNV 21550 (I96.21) w3kl BRI R bh e &
EEHEBLEL 2 5.

Hel & An=—oBIEEIEI A~NIED 2 & Ay —n

IFEEER

AR % #4. NGC4151 @



MVIE MiRA-~<2 b

THEHLET. R7eav o1k RE vA—= v (1970) 1, 1969,
1970 G e i b AR 2 b v LERCATR ST WA & & Mk
L, 1956, 1962, 19684 Tik Hs O 242 T 5 o & # TR
L# L. M6.351K.S. 7v&—v v (1974) © Hel ofiiic
<. 1969, 1970, 19724EmlHliz, Hel oWguiiiks <L T
W [, 3C390.3 © Hp w50 I © 28T 25, D.E.
FdAz—Fwy 2 (1976) 1Lk - TG Sh TV

IR O ZETIOREAD—2L LT, brHEHREO LK, A
EHBL FUk 2 i 5 & v B2 E L bh ¥ 35, V=1,000
km/s OWET 3 H ARME- TS [~10¥%cm iz Lpich T8 A,
DD BRKEC A D S e ds, ROLEBEOEN IR E SR> T
WL H AR YIREHBEL LicicdntEL bh 3. RE v
A=vER z7rayvon (1972), K.S. 7v#—=v v (1974) 3,
NGC 4151 O W O SfiiiF it oRnc E 3l - THE 5
ERFBLTWETS, &R LToBHOBMNND Y FEA.

197



EE
AR - BIMERL

1. XRZ MALGT
(1) EHEREE 28R

HHHD AR P AL, KR - Tab T &Rt
. ChXRBEFHMET LAY 412 - LOMARTANET S
PWEHEOWOMIEIET S0 T b RE|NRIIG> AT A
»ETLICEEDEST. 2T U, B V, R IzhZhiEst
(Ultraviolet), i (Blue), aJ# (Visible), #% (Red), #4+ (In-
frared). OTCF Y. MR H A, (W/m?Hz) & P4 Je A Toix
il My ik o R TR O B Cu g

11 RWIRA Y RT 4

Z4A iz Ay P 0 D FEHL

%k w AC) A W/mzHz
U 0.36 0. 066 1.88x107%
B 0.44 0.098 4.44 %1073
Vv 0.55 0.087 3.81x107®
R 0.70 0.207 3.01x10%
1 0.90 0.231 2.43x107%
J 1.25 0.297 1.77x107%
H 1.60 1.08x 1072
K 2.20 0.578 6. 80102
L 3.40 0.701 3.0010-2
M 5.00 1.128 1.801072
N 10.20 4.330 4.30% 107
Q 22,00 7.500 1.02%107%
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VDG AT - SRRl

Mf=—zsmgﬁﬁgﬁ%ﬁﬁg) (7.1
CETeRWEE LT o=y, log iXIH T Ao € e
HCOMBEOHAFA—THRVC EIER LT L 5. #l2E, Bo
FHRVID S 17% KEWOTT. ZOicd, BEIBVIZIREK
e Lisv s AB 4K ¢

AB = —2.5log /,—56. 10 (7.2)
FFIAERhET. ChiABUSS0) =V bbb B I hi
b DT

LR T o TR DA 7 P ASOME RS2 T &
L—cfimEshsor U-B) & (B—V) T, Thbikfifi
(color index) EWMEIERFT. A2 P A% oo™ & 5~
B CIEQ Lici &0 A~ 2 P A3 (spectral index) a &
(U—B), (B—V) oz Tcibd L,

(U—B)=0. 22a—0. 90

7.3
(B—V)=0. 24a-+0. 10
1.0k v .t.—.“f'—fﬂ’lhﬁ
—0.5}
@
2 0.0}
+M32*
0.5} .
M31
1.0 ) ‘ EM71 #1477~ MEMO 2&E. O
5 0.0 0.5 1.0 a2, MR 1F, +ENRIE
(B-V) W ST
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e
w47 y— AWM 2ERICT Ry FLTAHAELL . 268K
iz (U=B) & (B—V) %EhEhitlhsfiinc & - TERSh s
0T, BT1TRDW. v4—¥Fvv (1977) OV AF (ET
2) Pfbh T wET. KO b RERINIKIERNRIT S e o |
XhTwiET. 26BMALET, EWNETELESTES 77— P
WO, WETHE X YRR P AGAER D
ERGFDET. 1HE2HORGHWONTT. 18 M 77—t
UM RAEETF R, 7 = — Y —FRCSESATHORYLT, 28
4 7 7 — bR RR AR 2 b A GRS, ERSITIC
£ 1.2 47— METOEIEY

i i # U-B B-V gt W # U-B BV
Mkn 335 1 —0.70 0.41 NGC 3516 1 —0.18 0.77
MZw 2 1 =0.70  0.52 VYV 144 1 —0.23 0.8
Mkn 348 2 40.17  0.95 Mkn 176 2 -0.30 0.8
1Zw1 1 —0.80 0.36 NGC 3783 1 —0.70 0. 56
Mkn 352 1 —0.66  0.44 Mkn 42 1 -=0.19 0.79
Mkn 1 2 +0.09 0.90 NGC 4051 1 —0.38 0.73
NZw1 1 —0.42 0.57 NGC 4151 1 —0.72 0.53
Mkn 358 1 -0.32 0.79 Mkn 231 1 +0.15 0.84
NGC 985 1 —0.95 0.36 Mkn 236 1 —0.45 0. 66
NGC 1068 2 —0.01 1.00 Mkn 64 1 —0.74 0.41
Mkn 372 2 —0.03 1.05 3C287.1 1 —0.15 0.92
NGC 1275 2?2 —0.23 0.64 Mkn 268 2 +0.28 0.94
I Zw 55 2 +0.17 0.84 M_l:n 270 2 +-0. 31 0.92
NGC 1566 1 —0.04 0.76 IC 4329A 1 -+0.51 0.96
3C 120 1 —0.75 0. 58 Mkn 279 1 —0.45 0.69
Mkn 3 2 +0.15 1.15 Mkn 474 1 —0.18 0.97
Mkn 6 1/2  -+0.02 0.97 Mkn 478 1 —0.84 0.33
Mkn 874 1 —0.38 0.70 Mkn 290 1 —0.62 0.60
Mkn 376 1 —0.58 0.55 Mkn 486 1 —0.68 0.43
Mkn9 1 —0.64 0. 54 Mkn 298 2 —0.09 1.01
Mkn 78 2 —0.31 0.99 Mkn 504 1 —0.47 0. 85
Mkn 79 1 —0.74 0.47 l\'l!(ll 506 1 —(0.55 0.74
Mkn 10 1 ~(). 55 0.67 3Cc 390.3 1 —0.69 0.68
Mkn 282 1 —0.63 0.51 NGC 6814 1 +4-0.37 1:12
Mkn 110 1 =0.67 0.76 Mkn 509 1 —0.93  0.23
3C227 1 —0.36 0.98 I Zw 136 1 —0.90 0.29
Mkn 124 1 —0.47 0.61 Mln 304 1 —0.86 0.36
Mkn 141 1 —0.32 0.71 NGC 7469 1 —0.72 0. 54
NGC 3227 2/1 —0.11 0.82 Mkn 315 1 —0.09 0.82
Mkn 142 1 —0.58 0. 44 NGC 7603 1 =0.21 0.72
Mkn 34 2 +0.07 1.06
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SEVITE WL - SRR

Bl LicrmTdod bk ET.

(2) HEEDORRZ b LG

TSI UE vk 2 e o0 FoAds A i i B35 B A9l LCwv
B HHRE (4A=1,000A) 2UET ¥ TIERE A2 P AHTRR
DHZERTEFRA. BETIRIRER ST, S0IDEREE &
WAHED B, L JEWiRE A 7 <=3 5 8lHA T ishbh %
oo TuET. Fliil, ~—ARXKIETCHERAIhTHWb=L
F o F o FAGNEIIE T T, A23,100—12, 000A o P 2K A
33 RDONWT M CRINE SR T, FF + F 4 ORI
20, 40, 80, 160, 320A D\ sFHuaat A UTHh 3
K.S. 7v&—yv (1970) ol Lictlie 1 7 5 — b o
ARy pASAERT.2CHRLES. Bk 2.5m Fhug L =

V14 Vg
3.0 4,0 5.0 6.0 7.0 8.0 9.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
T ol v v 17 | SRR B P R T it B P |

\\ i
(8)119151

1 nGeaos1

L

log £,

N L )
- | NGC 4151 .
NGC 1275 \J LL/\\/\

NGC 3227 NGC 5548 \N\/\r\

1"’5.0
1 ~J

1 NGe 7460

1.0 15 2.0 2.5 3.0
)‘—l

7.2 HitkEd 7 r— MBTOMBKARZ o (K.S. 7v2—v v 1970).
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NF e F o F AR S h, R (NGC35
16 DA 14") ¢, Eflor — 21 H,A6563, Ritoifiv24 &
FOAHEM o — 2k [OI] AA5007, 4959, & HpA4861 TF. &
D L5 IR, #Hae Licd oo A2 P ki
b ¥4, NGC1068 @ X b Ffinaliftd A2 2 r AT ¥ 6.2 T
R Lic. M31 & M32 o3ifide A2 b &3l Hdvig
L5, A 77— bl CITEAEINLD R, A7 b
3 X T Th2AaRciiciFusvw i E T

NGC 1068 & NGC1275 i+ 2 # & 4 HiZ h T 39 NGC 3227 ix
QLR 1IMELGEERET. RT.20AX7 rA% 18 E 2T
A, 18MolnLbEHchh, NGC4151, NGC 5548,
NGC 7469 i sbiBfo b b o & & F9. H7.3 1
G. 2457wy —;::'; (1976) 25 m & =T T Gy
.—743 o |

o'

o o

24,4, MKN1 18 B
" e, oy, 'I 7 p

g MENZT TN .

.._.._,"',_Mt. '
-~ & y
| _. MENGIO G S
B, s . e
B e aney,
< ey ]
Elog50 MENMT .
Y 1%
Wil , :
Wl 28, MKNO 7'_""‘“"‘ el
S AV R My,

3 At b, o

MKN10 m"*"-».,v

-2, |

25,2 MKN79 10 “"“—'-"’WW
e, | " [Nem“m”:

MK 121 77770 i
i (ko 4y T (SRR e 2 T
145 146 17 1.8 NBJ 47 7 — MEFOHHLRAAZ b

log v(Hz) L.(G. 7 14 530 »—38 1976).
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VIR T - SRR
e @ LA dlifE XA <2 4 ©3. Mknl, Mkn3,
Mkn6, Mkn34x2%, Mkn9, Mkn10, Mkn79, Mkn 124 i3
1#MThh, WHEZILETE L) 1#ea 7 > — T ON
DX DI ARy PARFOZ LG D . [T g A -~
7 b AR 11 Zw 136 Tk 4, 000~5, 000A il Fit, Fifilic
s THMLTwET (LB A — 2 & G A »—a X 1976).
@) EEOMIINE L AL FALST
MGV I A= 2 O EROAY IR B S0 X TS

7.3 MHEHAEF(U)EAR2 pLiEH a(U-1)

: Fu(U) T Fu(U)
gy 10%erg/sHz a(U=D /oy 10Berg /sHz a(U—-D

27 : Mkn 1 0.57 2.7 | 1% : Mkn 290 15 0.7
Mkn 3 0.98 3.6 Mkn 291 5.0 1.3
Mkn 6 2.7 25 Mkn 304 80 0.6
Mkn 34 5.6 2.5 Mkn 335 36 0.2
Mkn 42 1.6 2.0 Mkn 352 31 1.0
Mkn 78 2.6 3.3 Mkn 358 4.2 2.2
Mkn 176 1.8 2.9 Mkn 374 18 1.2
Mkn 198 1.9 2.6 Mkn 376 49 1.1
Mkn 268 3.8 3.1 Mkn 391 0.81 2.6
Mkn 270 0.32 3.3 Mkn 464 6.3 0.8
Mkn 273 3.6 2:7 Mkn 471 4.3 2.5
Mkn 315 6.3 2.4 Mkn 474 3.2 2.5
Mkn 348 0.20 4.1 Mkn 478 110 0.7
Mkn 372 1.4 3.5 Mkn 486 19 0.8
Mkn 463 10 3.7 Mkn 506 2.4 2:3
NGC 1068 1.0 2.8 Mkn 509 62 0.4
NGC 1275 9.8 1.8 Mkn 618 16 1.1
1Zw 92 9.5 0.8 NGC 3516 3.1 2.1
I Zw 55 1.4 3.0 NGC 4051 0.10 2.2
NGC 3227 0.086 3.3 NGC 4151 1.9 0.8
NGC 5548 6.1 1.4

1% : Mkn9 18 1.1 NGC 7469 15 1.2
Mkn 10 7.5 1.6 NGC 7603 5.5 2.5
Mkn 40 0.65 25 NGC 6814 0.13 3.3
Mkn 50 3.2 1.5 1Zw1l 68 1.2
Mkn 69 18 1.1 I Zw 136 66 0.6
Mkn 79 12 1.0 MZw 2 150 0.6
Mkn 110 10 0.8 MZw 77 6.0 0.9
Mkn 141 8.8 1.6 3C 120 19 1.3
Mkn 142 8.1 1.0 3C 382 45 1.2
Mkn 205 15 0.4 2C 290.3 23 L2
Mkn 231 12 2.7 MCG 8-11-11 3.1 1.8
Mkn 279 26 0.9 PKS 2349-0 1220 0.4
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SFbhETOC, HEHEARZ FAGHORERY H - T
o, kEeilEe Bk s Bhanbh i £TLIXAG F-
FUVv¥vEW.LW. -2 v (1978) OINZEE»BRDIC
UL oyt BN 35 3, 600A Coaimgitd F.(U) &,
3,600A & [ SEop LIRSS 5 9,000A Lo TERKS R
BARY b AR

_ log F(W—log Fu(1)
aU= 1) ==z (M —Tog w( ) 7.0

. =T, w(U) &u(1) 3343 600A & 9,000A o % D
Ted. Fe7Vvviy—ov Fofjily, A43 140—10,6
80A DR A H 3— L, T+ F 4O R R O EE (4
<5,720A) ©20A, g (A<5,720A) T40A, WU
(% 0l 1 W I T [ A G
M7.403£7.307ry PO AREBARTREh, 28L&

7.4 #anieTul) X2 L3
Ha(U-1) ©oFnoy b. OMiLeh
A, Saviz1feb 2R EL0
Jixh s NGC 3227 & Mkn6. i
T L AR 2 b AR o X §F

Eiald DL G & OWAIEL Bk
=i A=0.9p TOHRP A G = xf T
o 3 B LN O
e o 3L TV ARG, (kR
a(U-1) DAHLPFI 1980)
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VIR W4 - SRAb gD
18D e 75— FMETCF. WHWE DY X DFEHEASS b
AEFOLGHHEIN I E 2T GOk TR bR E 325,
a(U—1)~2 %1 & LCFHTHBWEIR i 12, T HhET
MR L 2 TS AT Bk, ¥ D Liclm B bh ¥4

DX 5 e ok eHLET S L TRBICE T R E Y, LB
d—2 (1972) KX THMShTHwET. Thilko X 5kebo
<.

(1) a>2.1 OE7MRMX & o8 ek, BoUg H, Kigge

M Eh s,

(@) 2.1>a>1.4 OIEEETR L A 2 b vd fpodi o g,
YR AR 2 bARBCRELT, HEK#A R LD, A
thofo b1 5.

(3) a<l.4DFHicA-z bl H K HEENE .
DED, a>2 1 D&RARY FATIREDOESIE DEA LT
57, a<l.4 DFMicA22 P LICIEEOE T LA EETRT
Wit EE 2 bR ADOTT. # — 7 1k4,000—10, 000A o [H T E
BEXhicAz pafifiar i LcwzTA, BEo«U—1)
ERA—HBTEET. LicdisT H7. 438503 0 SHEe i
B LTWBREANLDONOWALES WD L@ T 5 &R
TEBTLy 5. WicEvlievtThid, MillShizAas » o019
R ONDIRADIDIT, POLEFEOIIO ALY G &kl - T
WS D T

HDMED LD AR 2 b AR T B, bt R
HALHMARZ PALOHEERNTEEEL: 5. RO
F,(U) & LU < 1HE&E28kshFhiAEARLTRENSh
TwEd. 2HMTRAERATYFERLETH, 1 E iy
EWHBIBI R AR - T ET. H6.24 nOFHEhH LD,
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15
44t
LY
'l.n\ o . 5%
= 43r . b
= oo aite
3 o Ly
5 . ° ®
= 41f ea T @y
& o1l
= ° 2K
401 ¥ ©2/1,1/218
Y5 27 28 29 30 3l @75 L(L) &TFuU) oF
5 J .5 L "yl o
log F, (U) (erg/s Hz) b “

MHEIEOW DU g 13 &, BRI & 5 R LD bh ¥
T 28 A 7 5 — FHHTTOMHBILERIKE { ST 2L EWD
PELIRRRRE A2 2 P AT Ricb 0 TH D, IR — ol
CraoTclrd. 18{ed7r— TGRS XWRBY,
vl % 0 Y XS 2 Bk 5 & RIS, B2 BT % o A B33
AFEIT X s TR SR TWAZ LRSS 3 L 0T

2. liERE

(1 HRAE

HFLEED AL 7 + Ak RS B E LR BTG E LT
&, TP O B 0N & O R O A A RS B G A
bhEd.

SRAON FAEOLEENG A 5E, @Y, WEERROMnEEY
10" it O 3. 2D 107 &5 g, NGC 1068 52 NGC
4151 @ X 5 LW T 4 1kpe, 3C 120 ©i% 10 kpe o 4 424
L, SR tllaH . CLESRETT. 7v Fat 2N
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HOVITE AT - ARARAEOG

M31 2l &, HEE 1 kpe © §i# 1k ~1Xx10%L,, 10 kpc T
6X10°L, DXEHH LT HDTT (K 7.6).

M31 O HifE A= 2 b AR D A=1.5p KA F b,
PRI E D TRABCRP LT ET @74, M8 D. Li
BoT, RONOEAGEWEEM (125 0004) e fEc
. A<3,000—4, 000A DEPEMN 1L, B0 D AL
s EBbhid. KECHIRB LY = -3 —Tlk, BoD
KirEHTEBTLE 5.

X10°
15[
—
g 10f /
2 '
51 /
0 i N i i s
0 5 10 15 20 2
*HEE r (kpe) 7.6 M3 ORE L) &EEr OB
# 7.4 M3l il
Wz e Fv__
;i AB(D)—AB(V) )
1550 A 4,15 0.0219
1800 A 4.23 0.0203
2200 A 3.82 0.0297
2500 A 1.00 0.0231
3300 A 1.81 0.189
B 0.92 0.429
% 0 1.00
R —0.60 1.74
1 —1.40 3.63
H =175 5.01
K —1.40 3.63
L —0.95 2.40
1550A—V : C.C. & —3#% (1980)
R-L AR yvFy o, EERy 20y, Goay2y 5 — (1969).
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BEOKEOMMES  HHKED AR A <2 Froflic, il
MXEBMLES. chicidk3fEosornbb 4. —2i%, B
HET 2T 0 DI 232 -l 3% B il - B gt Gl
R T 23 HW, TS0 Lt sh s Bl - BRI
$e, EHCRBD BILEHAL 1 ~E T T3 &l Eh b b 0%
54 < Vi (A<912A), Hfr2 & 3~ T+ 5 & Fichhs
nBHOEERER, Ahw—iifd 012<A<3,646A), <y v
= Vil (3,646<A<8,204 A) &ipvtE¥. A=3,646A SR

A(d)
10 UDO 5000 4275 3300
1= -10,000°K

1079 R A e A
3010505070509(}100
v (10" Hz)

[ 7.7 sKEOMELA R

7.5 R OUHRARG R

T
Mz
Aca uCI0HEz) 5000° 10, 000° 15,000° 20, 000°
10, 000 2.998 6.23 5.86 5.35 4.98
8204+ 3.654— 3.30 1.31 4.35 4.25
8204— 3. 654+ 25.36 11.54 8.31 6.81
7000 4.983 13.51 8.67 6.87 5.90
5696 5.263 5.17 5.52 5.09 4.70
4500 6. 662 1.388 2.88 3.29 3.40
4000 7.495 0.653 1.946 2.54 2.79
3646+ 8.224— 0.343 1.380 2.017 2.35
3646— 8,224+ 7.7 24.8 14.89 10.65
3122 9.603 17.83 13.19 9.81 7.84
2600 11.530 2,857 5.30 5.43 5.07

* 10~1%erg cm3/sHz 4 ijifir.
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HVITE T - ARG

B AL — « Oy v ELIPThET. —HCKEOMHE &
B Bl - BB & Bib - REEBRSgOMO Z & “c'-a'
[ 7.7 £32 7.5 AR SO IESHRE o (Werg cm3/sHz % 4.
¥4, WP E Ne/em?, [5T % Np/cm?, {55 Vem?® © 7J\Jr¢71
AP B IR A= A F — 1R S ORI B 5 T

F,(H) =y()NN, V erg/sHz (7.5)
LFEbLERET.

TP Ne<10Y/cm® oS8 ik, MK E ot ch s
YeFMg e R S h g KBEFO = F U7 21 22 J:
22P LB oD RN BT » T E 325 228 M HIEEILBAS)
~OBBIELShTWET. BEAFTFREETS XCAHET
L OIC k 5T 225-22P EREAR D, HERBAOETTL K
FRARM U2, Ne<10%/cmd ek 225 o Har (0.12 #) 23
ETh BPARBHZENTEERA. T T2 U\Ia%fofl‘:%m%
Fondh HE67 2 L IEICIRTE & ORI PEEREAS B B O T L L, 2D
T2 el UTHEIRBABET T 50 T3, PHEALO = ;L F —
IR TR EDHOT, 2O 2HFRHTAMHEE LD, ©— 21k
1, 620A Bl E 3. 7.6 1% 2 BTG OIRAHEE r.erg

7.6 KED 2 KT AEERRY

P12 ACA) 7,03 10-Yerg cmd/ sHz) P9z ACA)  7,(x10-%erg cm¥/sHz)
1216 0.000 2400 7.32
1220 0.459 2600 6.74
1230 1.43 2800 6.23
1250 3.04 3000 5.76
1300 5.76 4000 4.08
1400 8.32 5000 3.05
1500 9.24 6000 2.37
1600 9.49 7000 1.91
1800 9.21 8000 1.57
2000 8.60 9000 1.31
2200 7.95 10000 1.12

* T=10, 000°K % {52 (G. M. 2" = & 2 1980).
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cem?/s Hz ¢4, 2 WGl s o & & AR ¢ e /e
D ¥, EEEE o BL g% (Ne=10"%/cm®) ClEflcd %9
@ gL A RS b
HAROPFFER S CHBIEEFHOBR0. 1pc AT o k& & Lo
HEEAND, 107 FIE O ORI A N L4,
R S il = 5T OO S+ B i 0 R 0k
- rfLiE P O T K S A A o s
Lie S TWET. TEFRb, KiROEOMEEAR2 P iRk
BT, RO EARBOMBAE X LTI MedhEe ) TRA.
TWHERFEN A DFGALAN = =R 2l 2 1F, KoRhbRD
ZoicEid.

F,aD=1.08 108 ) (28 Verg/sz - (7.6)

L(H)/L,=10" EJwhii, Ackosifegs: F,(H) =10%erg/sHz ©
F—F—-Ltikb i+ —H, R751LAHE)/L=10"HLT,
B & h % i Fu(U) =102 —-10¥W/m2Hz, 37cbb, 109—
10%rg/sHz D — X —ThHBHZ L RRLTHWET. Lichs T,
2 W TR e A TR AGE Y A DB IR A 7 » — b DL
f, RERFGEZLTWIEWEEL B Z EMNTE . MEERR
D B OI AW LE] 2T
BOXwELB WO RAEAG S5 sy 4 2 L W.Z.
v a4 RA=7A%— (1967) X, Ciflcbhbh® L. #51NGC
1068 @ 9, 000A DI AT RTHEDKTH B & Rin L CEIY g
XxZELEE, 27—y —CHEILA8Mt - bR R LEL
fo. ShECRARDRICHHEEY, ko X5 ekilcE 4.
(i) DG EITRYE, BB EEDO TR ISR LT aE
U-B), B-V) &fEL, fMilshic@ifitetiT sk
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HIVITE T - SRR

.
() IEWHRFO ML A2 P A foeu™ OFE U lcrnE e
TNk, e REET 5
@ POERUOEREEE L, BIE b LG HEk
) RO TH HENS, WXEFIHT ST
IRBAEET S (1) OHERNRT & 2 = ——OfffTic A v
vF e v (1973) 2FH Licd 0T, fedotics LTk (B
—V)n=0.0, (U—B)y=-—0.80, kst LTi (B—V)e=0.
95, (U-B)=0.62%FEELE L. M7.8 18O 17 ¥
— MRS MUV, Ry A b vk (1974) o 2R cd.
BAZ— 2O AP n 2 Z 2 TIL, hlErEEisWHE DX
NIRRT hD AT LT, B=V)e=0.9, (U-B)¢=0.4D1{
JRECAER LT paBOER U Lic i fi Bk (B—
Vx=0.0, U=B)x=—1.07T7. R7.8Cixh bDEAE M
AR T WET 2, NGC 1275 2[RI, A7aKZE & < Al

T T T 3 T T T T T

7 x— =4k

—1.0r

1.0 r ) . ’ 7.8 HMks7r— METD
o 7 o X R V7 YR 2 @E & RA M (M.V.
(B-V)q v b ViR 1974).
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®£ 7.7 hibEtolds

ST 3kpec MO UL (%)
NGC 1068 4.5
NGC 1275 38
NGC 3227 7.5
NGC 3516 35
NGC 4051 15
NGC 4151 48
NGC 5548 59
NGC 7469 86

P S TAM LT WES, EB7.7 3 boReie 3kpe HO Ikt
T 5o E 4 . NGC 1068 % NGC 3227 T ik iy &
Wrh &S, 5130 NGC 4151, NGC5548, NGC 7469 Cix
B &0 a0 T

(i) X, 2T A8 LCh gt oo A
7 P ASBEH L THIRETHS LEELT, T.F. 74 4%
(1974) 1% 3C 390. 8 oL N LT (B—V)n=0.22, (U—B)
N=—0.96 ZILOVTET

T T T T T T T T T T T T
3C390.3 |
g K=0. 10
E‘%’w. :‘ =0,5
il £ &
—25.54 m""“*««ﬂ—-"‘*&.—:&,ﬂ St e
) b - . 3C234
o Tl W . a=+2.0 N
E L -26.33 LT (e e
‘g, TSl A E 7.9 3C390.3, 3C234,
cal | Cygnus A @ JMHE R
ol . - . CYGA <7 MLEBRillE ol
B e a=+1.0 . HRRRAEASR2 b
-—25.52 e » R=0.42 A n. @D A
L '
Sy : 7 P adii i, Rikd=s,
A e 5 g
| [o.5 %% ; woroittom o 450A e o M
s He (O gHz(Ne )™ " Mgl Gkl 5 . (HUK.
4.5 4.6 4.7 148 149 15.0 C. 4—&,]B. #Hw—vz
log v(Hz) 1978).
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MVITE AT - SRARATROG

() oJiEar, FGNDEREE C & R oA = 2 b D
FiefiHIhTwES. R7.9eHKC 4 —-&]B +—2 (197
8) oA R L E 9. 3C390.3 & 3C 234 1XB =4 7 » — b4
(BL Epkgityn), Cygnus A (3C405) Xk NL Bk c423%, th
EROEIEFOENE (fioaw™) ELEEMEMOFEGDEE O R A &
LTI HHEhCwET. Lil, H7.9 RIS T WA
Yed A2z b AdsH e &, 2=5,450A wisid B OO SR
MTBHRVGEINCAEL RLD o ECERBLELL 5. 61218,
3C390.3 Tita=—1.0, R=0.50 ¢35 3C234 ©ika=2.0, R
=8.0T7. AT. =a%+— (1978) M2} A 7 » — b+ T &
NL BR80T 4 it Licks B, PHohLEED A2 + A SR
Bk (a)=1.0+0.5 A=4,861A icts1F% P30 @ADL B %
AR T71£17% T3 oDt & REDEOES
FUDMEED AR 27 P AR a RHHICERDS AT A -2 E 1L TA,
Cnbid, (i) O EFAE —ENReRDBERTE Y
Ao 4 =bA—2PBRTWBEHIE, 2T 42— REFYIEX
i, TRTOMIIL a=0.0—2.0 DIEED A 2 7 b A IR B THIE
TELHDTT. FERLEOIHOIMEEAR2 b i Rb DD
U, SRIE D IEREIIEAEIE & b MEE T

M.V. =¥ 2 b vl (1971) 11 NGC 4151 % % 8" 7 b 1247 ¥
COMOTINE LeRERE S L, SR M3 Efl—0 A2
P AR RS, FESATEE 0 ED O T HAT 5 & E
LT, fhAREEcrhota S L ¥ Ule, {3 bhiapDigto
A2 PR S IF EFER (@=0) T, f,=3X1078W/m?Hz
T LT, 5% (1980) W:[RE:, NGC 4151 o 2R 45 A6 23 14 40
—ER ([ 3.15) L7t s o BRFIH Uil L &, o
ODEEO SRR A E Lic (97.10). &€, Gl Tk
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(FHZLvr—=2i2)

U
1]
=3

log £, (W/m?Hz)

(F—7 a-l’i'—v z¥F)

N B 7.10 NGCAI51 othLEEoMM. Wit
| SFEA 27 b (MBD), #lvSEE
W, RvgiigD it 1) A %
ZzvAe 2 (1975), @ K.S. 7v
g—v v (1970), 3) LB. #— 2 &
W.LW. =2, v (1968), @©
AG F- 7294w WLW -2
= ¥ b (1978). (et 1980).

MS1Dz< 7 b v*piflfishTcongd. K.S. 7 v #—v v (1970)
DIFPEERFVE, <A b VBORI E—F L OO,
H DR LAFERMCHE ) T END ARS b SRR
L, #EEOEK L 0b T, A2 FAOHE XITF—ED %
¥ed.

RDERD AR P ADSEHATH S &\ 5 PE 22 FIH L
b bR ES. hOEENAR s b DRI L T L
T &FhE, ToEMRAEka®e EMTET. 22 Te ik
AR P s, a() KRR COMBEICHOIT B it T g
Yo# g, ESFGGE, B CoBNE

FIREHMLT, GH. Y =2 LML vt 7 A — (1981 i ogo Ak & L
HEDTETHS LML TW 5.,
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MVITE AR - SRR

L BD=g,+aB)e, 7.7
il ¥, W—OBHn Tl S i i S e G, ek S
TR A O 2% & U,

Af,=fUD)—f.(t) = {alt)—a(t)) e = &, (7.8)
Iy, RO ALy F AR E D £ flE LT, NGC 3516
& NGCH548 imyt35 A.G. F e« 71 v v (1980) Dfiphissis X
7. 11 R L ¥ . NGC4151 L[AHE, chbo1HleA 7 5 — b
AP TR a(U=1)=1-2TF2, BRALTWBIFHERE<
L, PO AN P AL a=0 &g D ET

Mg ="5mly NGC 3516 i =65mly NGC 5548
0 l.

=1k i sl
> HIGH : JUNE 1977 5 HIGH : JUNE 1978
E; LO‘V . JUNE 1978 "'\/\,‘ “é LOW s JUNE 1975
s ' s 1 s ! - : ! 1 ! 1
o 2% (X5) - of- 3% [(x2).
1 1 L] L L 1 1 L 1 L
14.5 14.6 14.7 14.8 14.9 14.5 4.6 14,7 14.8 14.9
log v (Hz) log v (Hz)

M 7.11 NGC3516 & NGC 5548 oth Lg%, (A.G. ¥« 7 ¥+ 1980).

i demFIHI A5 J7 ek, G FEE R —EThH D L w
fEE L EF. M31 odifde A~ 2 baFIE LT NGC 1068 % fit
WULRN w4 avr+yvE LB 4+—2 (1968) ofETIE, 7
~8% R LI Pl e e A2 b A2 F T3 (7.
12). [0 ik % NGC4151 3 JH - i, a=0.33~0.37 D h
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1..3'- NGC 1068 e
o G
o RN

7.12 NGC1068 @ {3t F R L f=rpuis

O i BROME. (N, vq Ay >0
l.l)l.dl.l1.!)]1./?3“2:32.23.12.02.33 Vi B, ey 10685
D B E S

(3) HIEEHEARZS ML
Byeo & = A, TUE fiise X B8t A = 2 r v o il 23
ERTWHAEA 7 »— M 1 8 o NGC 4151, Mkn9, Mkn

10, Mkn 79, 3C120, 3C390.3 &, 2o NGC 1068 ® 7D 4T
‘Iu 7000 50004000 ’1000 2000 1:)00 mDM

Ll
=24 Gk MKNT!) 1
—25.00 \,\ i T
—25.4f d
—25.8} v o
o £
o . MKN 10
“g —25.2 1
~
= —25.61 i 7.13 Mkn9, Mkn 10,
e T Mkn 79 @ Mt & &2
¥ T ”-ﬂo S DAL
2 ale; MKN9 H ; AL, oAy
—25.05 \,ﬂ. TR 1 b AR E & bt
2506 W, e Ay b (JB. &
[REE ot =P B AR
—26.0 iy
i 21.,35;;. v 1979; J.B. #+ =2
ety = 1754 : i
i s BE B0 b2 i ERW.7=FY » %
log v (iz) 1980).
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HVITE AT - st aliken
T ZOMREEREIhCWAEEENI nE45em C, f/15 D A
v vEERE SR TWET.

RIEGE AR 2 b AR LB OIER 2\ 5 Bk, it
KDZT TS oiE & LTk o, jii o ik~
L5k, Mkn9 Sl Ehs 22, 175A ORI it H R %R
HbHhT, TORINEKROJIGAORMBICLS3DEHEL
hEF (H7.13). Mkn9 oh LR TORITHIE, 12, 175A
(log v=15.14) Tt ¢ 22, 260A (log v=15.12) 10 T D > H3
LT BT o e [EE o 2892 2 Mkn 10, Mkn 79, 3C 120,
3C390.3 THMRE I TLETOT, chblllers 7+ — bt
fﬂ@dﬂu&fﬁ*ﬂiﬁﬁ%)’ﬁ@ﬂuﬁm?JETé‘Zaoa EINEWEEL R

—23__ \ T
i"“+\+ Ly NGC 1068

— 26§ Hykvr—iE ;
b T e N . Y=EYA-FTy

— ey FevEMLTivE

log £, (W/m2Hz)
|
b

e TuI=Vv¥
~BE s rp-vav)
EER AR SRS ST
SR VA2V
- e MAHOTOUBY ’
4 e b FOU 10° Galaxy H7.14 NGC 415
b r sl : vl [T ...mr_ . TR RN @Emﬁz&
13 14 15 16 ik
log v(Hz) Wik 1980).
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v ‘_-f___' : "NGC1068
s e — W)
= + WI(IUE)
o+ -ww%)
= ik il i‘U 74 ]
£ A \ B R A
= Gk AN A= O -
“_98.0 S 4
2 « ‘™ _ |®7.15 NGC1068
\\ "1;3' OREHR A
SRR s e I Rt MR s B Rt ] 2 pan. (G
.2 14.4 1.6 1.8 150 152 15.4 JA BT
log v(Hz) —32 1980).

MITTe D ¥ A, A B2z wvA—-25% (1978) ol hid,
NGC4151 © 22, 175A % ¢ &4 T8 <, EB—V)=0.06 TL 2
HhErA (M7 14.

Mg A2 b s b R{bRZIT w5 2 8o NGC1068 T,
A2, 175A o E o ¥ w4 (R 7.15). ShEMigA-2 b
DOFLDOFIHE E T » T B XA DRTAMHEAR 2 b ARTST 5
FAZHHEWICE TR TWT, ke iohbERthbo X A
FPRFEELFABCL > TR EAETEDRTWiRWZ E2TIRL
¥4 28w 7 > — MR OMIE NGC 1068 @ 1 fIlD 4T3 245,
18R, WS ERMEEZ Tt e TtEaTL x 5.

X 7. 18 XK D JI R Y T ofbicst UTHITE S hocil 8 6 A
Ry AR ERTWET. F78IRSEIHEDO A= b IRE

# 7.8 HAWHEOR RS F LY

U] Az boadiiita
NGC 1068 1.8
NGC4151 1.0
Mkn 9 0.5
Mkn 10 1.2
Mkn 79 0.6
3C 120 —-0.3
3C390.3 1.0
Mkn9, Mkn 10, Mkn79, 3C120, 3C390.3 CixEKD GNP TDHRIEAHIIES

htTwa,
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HOVITE T4 - A8sbAEEY:
TT. BT a=1~2 E0ih GlcEE 2 LT w32, HE
SHATHMIE () =0.6 & TFHTT. H7.130=2D<Anh ) ¥
VoA 7y — MW OWEN LR T I b X 5
i, 254, 000A O HHFEE & 48 449 & A — DRSS & B
hET. 224, 000A CEW M 5 » THIN LT3 FIEIL,
TREDEOKDORARLBDOTL L 5. NGC4151 D4, %
DDA PO LA L MG TH D T2,
2=3,000A D — 7 % BRI IE, 1,000A 7B 1g # Ta=0—0.50
ARY P ATELTEEF. NGC1068 TH ¥4 AW 5 F9 v Lo
— 7 ORD DB L8R B & R BRSO LTV R
T UL, 3C390. 3 TlAROME &S84 HDED A2 7 b A5
IR LSRR - ThE S, f —Ld— 21, a=—1.0
("7.9 ©Fd, $IHETiRa=1.073. 3C390.3 1 LCIEX
BIRFELWRFEZMNIETL: 5.

BRI 7 o =9 — DAUFEA = 7 b LN LR L 2 3
D.O. VyFAFvEM 28y (1980) @ 85 OB X
HE, A2 P AIRENE —0.3~2.5 L RE L AT ox 98, T
vk (ap=0.5 T4 7y — PO LD L L {—FLFEJ. RF
7Y —viE (1980) 2 IUE @2 ¢l L iz 2=0. 23~2. 04 @ 6 i
DY ==Y —OHEHARZ PARKTI6 R LET. FElo =
27 P ARRE () =0.5 TR, A=1, 200A(log v=15.4) icdih
ook, Thib SENENCla=2.3 L7callI 4 TL
¥ bARKERKTMEE (2=3.53) L2 27 = —+—-0Q172
ThEMETT. R vaavy, DL a9 v, PM v
#ra—n (1979 oFinyic IVE MR@ine g, 2=3.18D
7 = — 4 — Q2204-408 D 48 4} Hif vk ~300A ¢ a=1.5+0.3
DEFIEFCTET. P EOMERMel 7 5 — FEWOFOE
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XThbRaro7n biE, MW EDR E D =155 1=1,200A
FCRD TP (a=0—0.5) A~z b ASA b, A=1, 200
ABes i (@=1.5—2.5) CRPTBEEL bR ET
COFRHNA WA, vzt v ED W vy — F= v (1976),
TG 2472y =3 (1976) Kk - TEESHh, HETY
IKSELUBRTWAIRETIZ Ui o L33 ki i o
Tl 5. YEbofficld, 18e 7y — iE o
A=10 g DHFRIHENSF I F T ficcr™ (a=1.3~1.7) D> v »
BERY ARy PACERTESLRDTT. LML, KETLZO
ERDHIHEHOBMBREFET A L Rbz Lwwinh 9.

3. & ¥k

(1 ZEdhi
HDEEE T & & SR T ENRBE R W.S. 71 » 7+, A.G.
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(2) RARZ bLAT

A7 > — FEW OB RYITIL iy DY IR bR Y
mmozﬂab»ﬁm%ﬁbiﬁ.@gsmlﬁonm%zN
GC 4151, NGC7469, 2# o Mknl, Mkn3, Mkn273 ® A~ 7
PG ARLET. KO.61k~w - = 7HEE LR NGC 1068 &

259



MENT. ! NG 3227-

N
™ N
10 i prrmt .....pl\.‘,,,,f 10 i L L I e |
10° 10° 104 10° 103 10* 10°
SRR URRRLER e
i\i MKN3 ] 1000 =

2'1000-: \}\j\ = %

~ F i 5 K Al
mf = ’\b 1 10 N { E
1 M : E AN 3
100} \ e = ]
I DRI TR O ORA S o1 [ S ] Ao L Eranih o B o
102 10° 10t 10 10° 103 104 10

i MKN273 ‘\‘;\ NGC7469 -

‘\i 1 100}~ = 7

100} ol T £ PRt ]

s 5 E

9’(\ g

10 sl MEESRVTY) BT AT | 10 PRSI vt T e SO S T

10% 108 104 108 104 10

108 0
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[ 9.5 47— MRETORBERAL L.
MEkn6 @ A2 2 + A45diTd. NGC 1068 04y, il X s a2

2 P AREIL @=0.8 TTN, 2 7ROD ALY b ALK LT
N a=0. 25 CF. WPEERIE T O FL 53 %5 Mkn 231, Mkn 348,
MZw2 D A7 b AGAIEKRERIMRET, 1Fovvyre ba .
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3em) XD biiCIRBIEGIO Ay tAizr vy 2 r b ViF
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i [ EWL Y 2L B, ARk NGC 1275, 3C 120, 3C273
SLEPLTWET. ChbOhLERE RN S TR &
3, NGC 1275 % 3C 120 /il LGB § % = v-< 7 b Ie B IR
PAFET B L Sh T

Ay b AREOCIE 1 B E 2 W CoER bR, FET A L
(@)=0.8 s ¥¥ (9.1, M9.8@R.D. =y H—2 (1978)
e A 7 7 — b HHAD AR b AATESTE T £ BT O
L0 LB LR T, MV IEOBRE—BKLT, 17—}
ST AR PR M C b G C 5

(3 WRKE

%9.112i% 1, 4156 MHz T B W 3 EE Puis 2852 bhTWET.
& A6 SR W S R T, & A XA 4w Tl 5 e b O T (=4
P.). Wik A 7 — b HTRERT 1 H & 2 MOBE R E O T
BHNRTHDE, 2Wedf 77— FEHTOHHEEL T & VST
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E 9.7 RERFCEHORSHD Mkn 231, Mkn 348. MZw2..
FAH O F3 (0.9, £0.1Chh3k5 iz, kol &
NlzA 7 5 — MEWOELEL EN 2T Thh, 1WoNhOd
D ERELRZ 5 T FERA.
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1  Vitz
-0.8—-0.4

&
() HiPIERE
9.8 47 7— MIADAA
& hLIRS &R, 1
MERA & DB, A2 b

7

L. P 7 | ARBOE 1.4 £5.0GHz [1y)
-1,2-0.8-0.4 0 +0.4+0.8+1.2 cigig, (RD.=ym—2
22 b AR 1978).
27
ek 1
5.
4..
g ]
o il oERERA
20 21 22 23 24
e 1

— {1 @99 1WE2BEAT7 7

(13
i -] ] — METOmEHEE
3L - FHE2 9. 1 TR
it : . Wiz s hizb o, KA
Csmr 51 i ERAED %, (A.G,
F-7y1+vE AS
Tog 19 P agem (W/Hz + JEHEA) Yy 1978).

—fiic 10%erg/s O Wk K E A B LT, MVEIEE (strong
radio source) &R (weak radio source) &iCFBIEhE
4%, RGOS EROWE LRtk Lb, BELT
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Bl - SIPEDIMEE 2 BT & T
T D%

- 47IP1£_
R= “F.(0) ©.1

TEFEL, 1ML 2MoHHMHEMH~5 L1000 X5k h 5.
R=1,000 +tx3C120 & NGC 1275 04 7 » — b 8 0 % T
T 18 75— FEYTTIRR<SI00 D 2T D T, kP ik R=
1=10 e LCuwEd. —7, 20T R=10—100 o4 s 23 5,
bh, 28 A 75— PETOBIITHAMNT I TR X D b &
b 10 5 & W b BT ki TR T E .

0
1 1%

oo
Gyt =y e |

3C120

O B o O ]
T Tt T

10 100 1000 o [ 9.10 TR EE & SeSHA R
R=4F(P14]5/Fy (U) 1&0311:

M9.11 xR D. =, n—2 (1978) »ERI LA BT & 18 ik
FEok: 3 tofBTs. o hic s, Bk, 2 -—
—DWBL TRy e XA —T L, BB L A 7 5 — bR
MBRD 7 —F L oW EAR b S A2 il
Mh TRz Th, FRWBEEHO w1 7 » — F SRS HNT D 7
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1 1 1 1
107 1 10? 104 106
BWHDH AL X (pe)

9.11 WAMMEMHHOAEE, (R.D. =,n—x 1978).
A—FFTHOCT. KO 11 kE s, BEMETO 24 — F e
A 7 = PRSI S B AR 2 ERIR L T E
TSR C M e g F (1968) Ik s Tl b ShictE T
7.

PR L 111,415 MHz TORIENLRR TS h ¥,

—-a

Lg = Sw‘ln’ Pms(I,TSUNIHE) i 9.2)
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vi % 10 MHz (30m), vz % 10°MHz(100 GHz; 3mm) iZE~X
=0.6~1.0D & &,

ot PM]E
Le ~ 2X10°(garyy T ) erg/s 9.3

&b k.

FEH2a=0DL %12, a=04D L X4 ich 3. 28+«
47 7 — FMRFCEIEH S 5 v Mkn 6 ° Mkn 273 Tz th %
h, 7x10%, 1.6x10%erg/s, NGC 1068 Tix4x10%rg/s T3%. 1
Fo NGC 4151 & NGC 4051 0B IR-Fh £, 3x10%%rg/s
L 1.5x10%erg/s, MZw 2 Tk a=0% {F%E T hil~10¥%erg/s #
BE9. Lal, ThboMERE TR GE-CTTH - SR80 &
Wi 5 Ll cx 3z L0 b0 T3, flxiE NGC 1068 0B
BEVEARSERE D 10 543 @ 11+ &3, NGC4151 T skl
AR < SEAERE D 1000 0 1 T

MDA 7 7 — NI RAAF R b0 MLz &
M LELY 5. MEER/ZWHMEA o Mkn 110, Mkn 231,
Mkn 273, Mkn463 ix\~Fh $ Bk 2350 <, Fh Fh Pus/102
W/Hz- 374 £45=5, 150, 66, 300 T3 Hht 1 7 - — 85T o NG
C 1068 HIEMEER A R A2 R b ¥ Licsy, 2hd Pus/
104W/Hz- 374k f5=20 X573, NGC4051 & NGC 3227 1tz
bWV A 7 > — MR T2, 2 g o NGC 3227 12 NGC
4051 IHE~T 105 BT XM B o T [, 2HmER
NGC 7469 % W% 1% Pris/108W/Hz 32k f4=19 LT3,

@ 8H

F19.10 2 bTFHMEI N5 X 51, MUSHREE & 524431655 o # 3 3E
FFuU) LoEBEIHMTIEAD T/AD, BEOWH B 0
E, MEXE LA EWIHEmMEES R 3. AS. v oy v

266



K™ m W

EAG w4 v (1980) EWEREE 28 w4 7 » — P OKE
R & ORI, EHEOE S O EFEIEAE G & U S KA B

LTwEY (X9.12).

23|
—— e t———t
@ ] =
< : e
& ol =1 A
K] e e ]
Ry S [ HE9.12 MigMpe 28+
47 7— MEFT O
20 : N mm (J"\ S v 4 N
500 1000 vvi AG w4
FEEHE (km/s) # 1980).
T T T T T T T T T T T
oL P g
25 -| 25|-Sharp
Er_nission L i
= o S10u/Snem Liineg « S510./So1em
& 24 - 24t o i
= 1
e g
\.
£ 100
123
e
) 1 19 P |
20 21 22 23 24 25 20 21 22 23 24 25
log  Liyg, (W/Hze 3ik70) log  Lig, (W/Hz- arfffn)
9.13 1®WE2BtEA7 r— MITOBKEFAME (AG V- TV v
A.S. w4y v 1978).
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ML FAELEoBEIEP.C. 7y v F7 « 2244 + (197D
LT, MIHTEMEhTE L. RAL13R1IRE2TDE1 7
> — PRI AW « kAP EOMBI T A=10 p DIRIPE
1,415 MHz (21cm) O gl & O fFHTH O A Sion/Saem &3
WE, 18w 75— b 8Tk Sion/Saem=10, 2®tzA 75—
gy - SEL (sharp emission line) #L{if “Ci% Sion/Sotem =1 HSFEIT
o TWET.

ZoThER, 2MuA 7o — MR DTN 10 f513 £
AR LD YR RS & LR TE FT

(5) BRFEOHEHINEE

A 7y — PR OMPET O L vk, 100 pe~1kpe o
ODEEE E—HT 5o Led. BRic X 5, BT OIS
D 20% LT LseD X 5 ikl Sh e A, Bikiae
DOHFRAL 2 b LOMB (9.12) & &b o @fgrs s,

¥ 7w br VRGO EE R U Tn SR =R e -8

FOHEER7 AR LT WS TNI0CK 0 BEES 2 & X <R
DE->TWARZ EEHET L0 LRTE £

RIS = 3 v F BT RGO = 3 A+ — O ELSALAH
Vo TWhhEWSEEDS LT, AS. w4 Ay vEAG w40

® 9.2 WRHOHEIR

s LAl ¥AOE WP MFoR
moow if;? ke i e o =

B2/dn NkT i -
(km) (v 2)  (erg/em?) (dyne) IR(42) Enin(erz)
NGC 1068 1.4 3.4%107  9.5%107? 2.2X10% 5.1x10~* 2.5x10%

MCG8-11-11 1.2 1.7x10™* 2.2x1079 — 1.6X105 1. 1105
Mkn 6 0.8 1.8x10™ 2.5X107° 1.8x10™% 1.3x10° 3.7x105
Mkn 78 4.1 5.7X1075  2.6x10™10 2.2x10™ 8.5X105 1.5X10%
NGC 5548 4.8 3.0x107% 7.0x1071 5.0x1078 1.8x106  4.4x1054
NGC 6764 2.2 6.0X107% 2.8x10710 3.5x1079 7:1Xx108 1.3 X105
Mkn 315 5.7 3.4x107% 9.2x10™M 7.0x1070 1.5X108  6.9X105

268



2 (1980) 12X - Tt & te e 7 » — MRM O WHRIE O W ELAEY
2592 IR L g

T T TR D I SR = A L F =R O = R F — 1
MFOL0D 2 LHEIRTWEST. Zh% 100 {5 CHUh ERES
VLS EiR S A b k4 BT 3% 1075~3x 107! gauss (1 Tesla
=1 Weber/m?=10* gauss) @I DS D, FET 5 E~107
gauss 2 3. BY/drn ke EI Ty

R IHR RN = A A F BTNy vz e b ViR &M 2 v T
Fe VLT, Fo=AdaAF—R%kd LT 5HHTT. Enin
CHIN S e A L = T O os = 2 ¥ — T3, HMHIE
FEWBIT =50 ¥ — OSSR R HE LIEA, ThidRMEL
b ¥ BEHIERA RS 5By A O E e M~10°0 M, T DHEEE
# v~500—1, 000 km/s &N, FEE =& 2 F — 1% Egin~10%—
10%erg &7ch, HHHH=F ¥ -RTFOFI>E=FLF -4
FfEThHHZ LN h T

I mE = # o8 — BT Ol & LTZ20nEE»AE 2 bt
4. —ohDEMbE XhizE w5 # 2 T3, NGC 1068,
NGC 5548, Mkn 3 o ibk 2 IR IF B Bl 20 Cidis <,
FDENBORINC X » THibhic b D ThhiE, ZoMREEH
T BV AR T AT AR SRR INET S v D
Fn TP, RIS BRI A S 2 P DI B s B DR
PSR O L e

WAED &2 A, WTFRDBIELWLD, B 5 WIRBIC & B s
BHOMME,ZH LEgA. SHHELWENE &b, Fom
TR = o L & — R LT D o A SR & ORI S O BlEwRY
WIEABIETL & 5.
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2. BRRZ ML

(1) thiEkFED 21 em £

rp kK SR oSS % PR 21 cm (1420. 406 MHz) D EERR Y,
YT TIN5 & & D TEIWEREOKEN A DI H
i, B A5 ECiE T, Kol oRdsiigirmsc &
MNTELD], 2o2lemitA2z b ADENCHS ETHHRE
DT

A 7y — T O 21cm BRSO d it KR O BIE &3
fTLT, 1970 RGBT ichh ¥ Lic. 4 HHA, #H0EN Tk
P A 7 7 — MR ShTWE L. &4 7 7 — FRAOFR
Hiyic 21 em BB@EME T. M.~y 2=, B30 w2, W.T.
)5 (1978) I X » T g Lic. 44 B IRFERESS 200 Mpce L
HDEA 7 »— N &L L o 80 58 1% 91 m & 305 m D
P EHT TN L, 25 Ok LThikKEy A 0 H e R
HFE L. I3~y 7= VEDOBHIFRTT. Thicik2lcm
Mol (FWOID) dv, JesEiy i@ S b e R & 21 cm §R DM
Vope & Ui, FPIEAR S O B My & BEEER B RDIEIIE Lpe &
D HMu/Lpg, FRICHBEEN 2 4 7T & 21 cm f ORI & 255 2
BRTWET. JBIBY¥EMN 2 1 71k —5=E, —1=50, 1=8a, 3=
Sh, 5=5c¢c LEHIhE T,

{4 7 » — b T @ NGC 1068 & NGC 4151 1% 3~4 X
10° M@ PR 2 5 o Tuv kg, b BB v 2w NGC 3227 &
NGC 4051 C b kDB ik ~2x 100 M, T3 & o A Ak
B 5w NGC 5548 & NGC 7469 TiiEhEh 1xX10°M, & 6x10°
M, T3, AR O B DRI B 0 B4 & AR O IR & B
FRA, #9.3 ThbLlopiiK#E 2 R>Mkn10 (95.2) &
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WA oM Bk
# 0.3 47 r— pRAOHHIKE

MW A v v Ma/10Mo Mu/Ley T ZLEHL
MZw 2 26930 <122 <.33 pec
MK 348 4700 4534 34 3.3 0 1ps
MK 352 400 4477 4448 3.2 0.20 -2 2 pa
MK 1 220 4793 4780 1.8 0.10 pec 1ps
MK 358 13750 <53 <.5 4
MK 590 1010 8100 7910 30 0.35 1 1ps?
NGG 985 12950 <13 <.04 ring
NGG 1068 670 1109 1140 3.5 0.02 3 2ps
MZw 55 7380 <7.7 <.13 =5
3C120 9900 <22 <sll =2
MK 3 1450: 4054 3952 14.3 0.53 —2 cpx
MK 6 5660 <4.6 <:11 =1 abs.
MK 374 13200 <26 <1 g
MK 376 16800 <50 <.42 3
MK 79 6598 6643 16.5 0.12 3 2pa
MK 10 680 8685 8753 86 0.29 3 2ps
MK 382 10200 <15 <0.25 4
MK 391 505 3979 3992 4.0 0.40 1 2 ps?
MGC 2782 500 2537 2562 9.8 0.14 1 2 pa
MK 110 10800 <11 <.27 pec
Zw 093401 15550 <39 <.26 3
AKN 223 155 6600 6518 8.9 0.23 0 1ps
MK 142 13500 <26 <.63 -2
NGC 3227 800: 1152 1106 2.4 0.10 1 2pa
MK 34 15300 <33 <.36 0
AKN 253 910: 7800 7808 50 0.40 0 cpx
NGC 3516 2540 <10 <.02 -2
MK 40 6150 <8 <.2]1 =2
MK 176 485 8080 8208 12.8 0.15 0 2ps
MK 42 7200 <6 <.34 2
NGC 4051 480 674 701 1.7 0.12 4 2ps
MK 198 7220 <4 <.09 -2
NGC 4151 2095 970 994 4.4 0.16 2 2ps
NGC 4235 2410 <hig © L 9
MK 50 6910 <6 <.26 =2
NGC 4670 380 1159 1084 1.1 0.22 0 1ps
MK 231 12430 <21 <.09 5 abs.
NGC 4939 605 3096 3109 41 0.33 4 2ps
MK 270 2700 <.55 <.06 -2
MK 273 11460 <100 <.55 pec
MK 279 9220 <23 <.31 =2
MK 463 210: 15140 14702 124 0.96 3 1ps
NGC 5548 325 4981 5204 1.1 0.01 0 1 ps, abs.
MK 471 405 10132 10256 12.5 0.21 1 1ps
MK 474 12300 <l4 <.2 0
MK 290 9240 <9 <.14 =5
MK 291 10500 <27 <28
MK 298 10230 <84 <0.17 pec
MK 501 10000 <40 <.13  pec
MK 504 10800 <13 <.42 -1
MK 506 12900 <25 <.22 =2
MK 507 15900 <59 <.61 -2
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# 9.3 47— pRFORRKE (DTE)

)W v wep vy My /100Me Myy/Lyg T ﬁ%%&gﬁ%
NGC 6764 365 2405 2412 8.2 0.19 3 2ps?
NGC 6814 1437 1560 7.8 0.16 4 2pa

I Zw 136 18510 <61 <.10 pec

NGC 7469 1300: 48‘91 4754 6.3 0.04 1 cpx
NGC 7603 <17 <.l4 3

MK 541 1495: 12300 11716 28 0.01 2 cpX

Mkn 463 (5.9 TEZOH L ~1X10MM, i L, o)
WO 543 £ ¢4, Mkn348 ([ 5.8), Mkn 358,
Mkn 541 ([ 5.6) w2 ~3xX101M, &5 S hito sk 55 A5l i
EhTwET. Mie—VAEP. 727 (1980) X 5 iiE ol
i o, Mkn 348 vk A SR EEE 300 kpe & D, 5101
M, 0B R b ET. o ORI ZERIERI (K 9. 7) & fFofks
28”7 »— MEWTHY, BB 2 TR CT.

A 7 7 — bERANLFE DS & A4 7 OIEF RN LE LT,
Basw ks My/Lpg @37 ¥ F 2R LET (H0.14). Ho
Wik C <z 2 — (1973) 2AELN LIc IR SR il o 53 A3 %
T CT. Zhici T oXE 7 INAERE & Mu/Les @ k23K
e AEANLbhEST. 2 7 > — FEITIE, ZOFUEMG
R o ai% <, Mkn3, Mkn 348, Mkn 463 (3£9.4) %k
% ¢ Mu/Lpg & #2050, NGC 1068, NGC 3516, NGC 5548,
NGC 7469 (39.5) @A Sintbx >k hTuvid. My
[Lpg DK E N7 — 713 2 T ZEBET A, PpE W7 —Fic
WM Y v SRS R RO b O E X S I e E T

21 cm RO FAMIE Mk E S hicd D L X —FHK LT

4 (E9.3). M0.151k21 cm EDUEO A T, JEE LS 0 A
g4 <, dReiiiiwv 2 v —7 (38 9.6) o, NGC 3227, NGC
7469, Mkn 590 1% 2 T
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0 V}V . / v -
__,:____/ v JE 914 My/Lyg & RS
NGC 3516 NGC 7469 ] Wea7 T.(T. M.
L v < *NGC1068 1 gty
NGC3548,  NGC4235 b S
T s e T 52, W.T. #9%

4 6 10
T(pec) v 1978).

R K S R AN SR A (A LC i, BRI 1 A&
or—7 (1p) b, FARFERCY v 7 REHHLTWhiE,
EHECHY T 520 —2 2p) 2fFbET. Mu/Le Okt
PAIET T b0 & B b O s IR A ST R B &, B
LRE I IR 2p A THLOITH LT, HBHEOMPETIp/2D
TGl W IAEZ S (epx) WL ET (F29.7). 2% 7c Mu/Lee
oA 7y — M 21 cm SRR AR L b OB S WO

ol et TR V5

# 9.4 K&f My/Lyg #Fo7L—7

SRS b1\ 1% w
Mkn 3 2 NGC( 3516 if)-ﬁl{ul,v‘: SBO M. Mkn6 iz [ON]
. (P94
Mkn 348 2 ML, T — akdEo. Ekln HI AR,
ZEREE (5.6, P1O.7)
Mkn 463 1 b & Ro Hl Ak o208 (25.9)

£ 05 NELMy/Lyg {25 0—7F
s B L5 (i3
NGC1068 2  #HEicWls\wy v 7 %iEo, DA, 27— AHEE.
NGC 3516 1 AlcB B v 2R, DR, ST — A8,
W= vz b
NGC 5548

1 ARy v g, NERP. (19 5.5)
NGC7469 1 W AWEY v B, HEIEEE
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T | L Tt
5 3
1 7
=1 [rrell?

221932 N .
ol [7.1,1,1,2,1] [2.9:7] . [ 9.15 2lcmi@gigossm. (T.M.
0 500 1000 1500 ~y s, B Y42, W

Avporar, (km/s) T. 4y -2y 1978).
# 9.6 @ELH BFzRH27L—7

gms @ Homiew # #

NGC 3227 2/1 800: N 3226 L 2 IR
NGC 7469 1 1300 1C 5283 & pair, Myy/Log G4

Mkn 590 1010 E_fEg% fEo.

Mkn 541 1495 NGC 1068 i L 7= & Tl i (1 5.6)

Mkn 3 14500 @ ie Myy/Lpg 45>, [OID3kvs. (10 9.4)
E,

Mkn 6 & Mkn 231 ik 21 cm WA A3 & h, 45812 Mkn 6 @
WA e i Is < 240 km/s B D 9. SRk ik Tl
ERICATERRDO LD T3, Mkn6 & Mkn 231 OB LK &k
Area7H (291D T, dlifiARs bAThRE AR LA
77— MR TT (F0.8).

(2) —EMEERFED 2.6 mm &Fi%

IR A vkrp kS HO TR HERSE HY oflie, K#ESGTFH &L
THHEEL 3. —@bbiss CO A3 5154 2. 6 mm 04T

F 9.7 IRIBSH
REHI 20— EWHl 70 —7
4 {Feerens cpx i ip
R T 1ps Feorens2 P8
1{eeeres 2 ps 5eeese2 paa

cpx=complex (#i4f), s=symmetric (4#), a=asymmetric (JEutFH)

# 9.8 HImiy
GRSD) a4 T ik
Mkn 6 1/2 K&ferw - 278, [ON] #.
Mkn 231 1 KEiprw - 27, duvakik.
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MK W

DML Ho 55 F 7 ADEROPEFE L LTk T

A 75— MR B0 CO 4T 0B E D TR Lico ik
LI va—FiE Q977 ©TF. #6729 » o LB RLE
@ 11 m YI3dEi% (LT, $8eazsheR i M 82 <> NGC 253 & &
& 31 NGC 1068 o i ic 2. 6 mm CO - Ffa L ¥ L
([ 9.16). BipE 18 Mpe % LTkt Hy 4T 0Bk (6. 1—
36) X 10°M, ©3-. NGC 1068 Dk 4 4 A 13 10 kpe D8Ik (X
3.2) €L, TOBEENMu=3.5x10°M, TH 5 L%Fx
DL, COHBREALIRELOTYT. ~5kpe o K icd kAR
OFfEDER Aot e GF X ADNRIELT WS 2 LIt 5D T
. NGC1068 @ Hy 3 Fodit % 15 X100 M, &l i, #AKEF AD
S My~2X 1010 M, &b F4

COBFHEMEHMIRT WSS 7 7 — FETRBED & & 5,
NGC 1068, NGC 3227, NGC 4051 @ 3 oA Td (£9.9). zh
BICIREEN, 5 \WIEBEEREEE D < » 7% 2 8E T PR
B0 Lo 30 LR EgEs R 3. L) v A — Fii
a9, Mre—vv.n¥vyy, T.G. 749 72, G. &
74+ (1980) ; Ho ©—# v 75 (1981) 12X o Tla_A bR

0.30 IZC].GO I\GCIOGB
-
)
“ 0.20}
= MM
:l\ 0.101
I~
A 0.00F
N M\
-0, 10~
: [ 9.16 NGC1068 ©C
900
1300 1100 O, (L. v
HE (km/s) A= Fik 1977)
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#£9.9 CORTHABUZATLS ST r— MR

S Mu; (Ma) Mua/ My i Mo/pe?
NGC 1068 15x10° 4.3 370
NGC 3227 1.1%10° 0.47 12
NGC 4051 0.45x10° 0.26 12

Ho=50 % {7 7&.
TWETH, BIREBSE % ff e 7o~ NGC 4151 o CO 73 T4 o
TR LT wERA. chb3fEoxs 75— bl
L A=9.7p O SRR Ao LICd®EFLEL: 5 ES
2). Ho P& A PP ORI CRE 38R IGE CTBR X
NDIDIEDTY. 9 DIEABW S X 5ie, KL
T KR O H A ORI G BIR 0L - T E AL

#9.9 DA < N EHEAE NGC 1068 o4 & 4: ©+-. NGC 3227
& NGC4051 @ Hp 53 F# ADEMBE RS L PRI T3
RO Db D (~10 Mo/pc?) & —3 L * 325, NGC 1068 T
D 30—40 £ & B 2 E - @ T3 NGC 1068 @ P93 45 Ik
BbxbE, e FFHADWD LD ILlE - TWBDTF.
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1. X#RzBpHd dRERT

ET.A4%a, TA.++7, H. 7V — ¥~ 31966 4F, Wik
SR M 87 22 B0 X oI dTHII LELE. 2 FnwT2=
—4— @ 3C273 & Wk o NGC 5128 5 b D X ## & 19704F,
C.S. HEov—ick-THAENE L.

CALOWHMOBINER o XA LOTE. TThb, &K
OXHEANHRT L L RFETE T RA. 1970F12H, ¥ =740
YA F T B bk B e XERE I # & Uhuru (B i) &, 2O
SREWFETHEVHILLFH LV RTET D HE, XERLY0KE
WERgie o Lo b ¥, Zofpiiciie R d — iR 2—10KeV
(1KeV=2.42x10"7Hz=12.4 A) T 5 { 0°.5X5° & 5°X5° ®
W2 o oD IAIFEE SR Sh TR Y, MEOEEREC X -
THRE BT EHITE » T T @RMBEOMIE, 3U 7 x
r2EE bR, 1974FEIER Yy 3 — =itk o TAEShE
L. chiciy, 170 Ao XE18ESh, €0 5 b0 20 HE
EaRRAEACAES R TWET. 3FOXMEALHS
AU B z2e 7Y, 19784 W. 7 4+ —= viRIC X s TIEBRFE L.
1974410 B T B W Bt Ariel Vs (0.°75x10°.6) TH
IR EEE, 2AH 27 LG BA 2y 238 (1978) 12X
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S TEEDBRTLET. ThEBEEIhTWS 107 HOo XHED
55, 35 DEIRARAETHEShTHET.

Uhuru & Ariel Vo=oofitoflic b, ANS, SAS-3, 0SO-
7, 0S0-8, Copernicus, HEAO 1, HEAO 2 Z:o> X 8 Jul #5243
HekrFbhcwvwgd. e 1978411 H ik b L 5 hie HEAO
2R, I FEELRBELTTA vy a2 vXHELA LM
BENE LI COMRRGEED S D k- T, (Bl
VR L Lz 58em, FEANIE 3 4 m O AL R Hib,
~N—=ARIED 5m GHEEe Y €=+ 0 6 m iR P EHIC Tk
T DB % il 2 T E

HUTRSE X ST % BR < &, RO X 5 i 5 A T
W

(1) SEL gy

(2) TEPESHLT

(3)  NgHm

@) A 75— rglm

B) 27w —Y—

(6) & FEs BL # (BL Lac) Kk

SEL (sharp emission line)$4i] 2 i 5 —FEO R IT 4 1 2
7 = MR R R CHETERR E Feis vwidh £ b, FE iR o i
WCHIR AR 2 b ARIRL E T, M87 & NGC 5128 X & T 1 gL ]
DEFITT. Zh b O X IC M S A S (M
87: M 4.16; NGC5128: [{4.39). NEMIFE10.1 ITRLTH
Lo, BYHEW L BL Lac RIKIZBT 5 b 0050 =3 Bk
4 77— IO 3C 120 & 3C 390. 3 v X $i & Mo B NGUT &
b h ¥4, BL Lac REKIR 2 = — % — 12BN Ui 8 % 4%
BETH, HEEAR2 bABKERF L, @HFELEVIDLHD
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WX X
F10.1 HRETOXERE

S O] X#E4 Lx (2—10KeV)(erg/s) ¥ [
M 82 2A 09544700 51010 SEL g, M8l <7
41U 0954+70
NGC 526a  2A0120—353 43101 SEL gijf, NGC 526/527 #
NGC 7582 2A2315—428 (<£3=7)x10% ‘SEL gitil, Grus quartet
M 87 2A 12284125 5% 1012 RG
3U1228+12
NGC 5128  2A1322—47  (0.4—2.5)x10” RG
3C111 H0415+37 5.6 104 N
Pic A H0519—45 8109 N
3C371 HO0415-37 5.6 101 N, BL Lac
Mkn 421 2A 11024384 2.2 101 BL Lac
Mkn 501 4U1651+39 2.4 101 BL Lac
3C273 2A 12254022 1.7x10% Q (z=0.158)
4U 1226402
4U 0241461 2.4 101 Q (z=0.044)
2 A 2251—179 3.6x 104 Q (z=0.068)
Ton 256 161242612 3.4x10% Q (z=0.131
PG 13514640 1.2x10% Q (z=0.088)
3C279 1.1 104 ovvQ (2=0.536)
3C345 9.1 1048 ovvQ (z=0.595)
3C 446 9.6 1016 ovvQ) (z=1.404)
3C47 5.2 1045 Q (z=0.425)
3C9 8. 7X10% Q (z=2.012)
0Q 172 1.2 107 Q (z=3.53)
OH 471 1.6 107 Q
CTA 102 2.1x10% Q

* 2 z—H#—TLLx (0.5—4.5KeV)

g ooy g
Yo —Y—bed 7y — MR RETRA X IR O K ed b %
T TA VY o 2 A VRSB, XA ER T 2 = — =ik
ﬁmm?ﬁﬁ&A?Ltﬁ,mm?m%mﬁﬁum&ﬁifmi
J XEOGEE S KZEW % <, Lx(0.5—4.5KeV) =10¥—10" erg/s
T3 A 7y — FMEMOBSA, 60 Mo XHABIME T v
TH, FhBEMrSedTMNsZ Lt L ¥,

2. kA7 7— MRAD X

(D X #peEs
A 7y — MO X IR 2% 10.2 12 % & » % 3. Uhu-
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#10.2 £47 77— MRAOXNE

X 8 O% E (erg/s)

@ gl

L(0. 5—4. 5KeV) L(2—10KeV)
Mkn 9 1 2.7X1013
Mkn 40 1 7.2x10% 6.0 1013
Mkn 78 2 7.6 1041
Mkn 79 1 4. 8101 (5.9—6.3) x10%
Mkn 142 1 1. 5X 104
Mkn 205 1/Q 2.8X 104
Mkn 290 1 6. 3Xx 104
Mkn 291 1 2.1x10%
Mkn 304 1 2.2x101 6.4 104
Mkn 315 1 9.2 1012
Mkn 335 1 (4—8) x 101
Mkn 348 2 4. 2X 104
Mkn 352 1 3.1x101
Mkn 372 1 7.1x10%
Mkn 376 1 3. 1 X101 (3.8—4. 1) x10%
Mkn 382 1 2.6X10%
Mkn 464 1 (8—30) X108
Mkn 474 1 2.6X108
Mkn 504 1 1.9x 101
Mkn 506 1 6. 11013
Mkn 507 2 8. 1x1012
Mkn 509 1 1.9x10M 2.5x10M
Mkn 541 1 8.3x 104
Mkn 590 1 8. 0x101
Mkn 618 1 4.5X10%
Mkn 766 1 2.2x10%
Mkn 876 1 9. 8101
NGC 931 1 1.6x 1013
NGC 1275 2? 5X104:
NGC 1365 1/SE 2x1012
NGC 2110 1/SEL g 1x101
NGC 2992 1/SEL 1.4 108
NGC 3227 1/2 1. 1x 1042 (1.4—3.6)x 104
NGC 3783 1 1. 5% 104 (1. 1—1.9) X 104
NGC 4151 1 5. 7%x10%2 (3.6—7.1) x 104
NGC 4507 2 2.8x 101
NGC 4593 1 2.9 10
NGC 5033 1/SEL 1. 5% 1042
NGC 5506 1/SEL (1—2) %104
NGC 5548 1 3.6 101 (2.5—7.3) x 101
NGC 6814 1 (4.3—5.4) x1012
NGC 7213 1 2.9x 1012
NGC 7469 1 8.6x10% (4.1—6.3) x 101
NGC 7582 1/SEL (<3—-7) X102
IC 4329 A 1 (3.3—7.1) %101
1Zw 1 1 1. 8x 101
Zw 1 1 2.1x 104
MZw 2 1 T.5X10M 1. 4% 101
Ton 524a 1 8.5 101
Akn 120 1 1.4 104 13101
3C 120 1 3.7x10M (1.1-2.7) x 101
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WX X

F10.2 =47 7r— pMRTOXENEE (05%)
X @k & Cerg/s)

g b
L(0.5—4.5KeV) L(2—10KeV)

3C382 1 2.5x10M 4.6 104
3C390.3 1 6. 7X 10" (4.9—5.9) x 101
3C445 1 (4.5—=7) X 10
MCG 2-58-22 1 (3.3—6.9) %104
MCG 8-11-11 1 6.9x101
ESO 103-G 35 1 2. 3% 108
ESO 113-1G 45 1 (2.2—2.9)x 104
ESO 140-G 43 1 2.2x 101
ESO 141-G 55 1 8.9x10% (1.1—2.0) %104

ru, Ariel V, HEAO-1 4o i il Gk X s ol L LT 2
—10KeV @ = 3 & — Il %50 U K L 2—10KeV) 235, 7
A VYo B VHEPREN T, 0.5—4.5KeV i o3 L (0.5—
4.5KeV) 2MEI SR TWETOT, BBl oREeLREL
T ARZ b & LT o8 2 7 5 dueE, L(0.5—4.5
KeV)=L(2—10KeV) Ligh %

Xz 7 7 — FMETIIZEAERNIECELR T E
T 281 7 5y — MEMTXHomH 2R T35 3 01k Mkn 78,
Mkn 348, Mkn 507, NGC 4507 @ 4 {#l & Z.-¢, Mkn 507 ® L (0.5
—4.5KeV)=8. 1 X10%2 erg/s [k 5E, ik 10 erg/s LLF T4
BRI TR RO b5 Mkn 348 11 2 flw 4 7 » — b ST
ELTHEGX M T Aad bbbl 5 <, w28 o NGC
1068 %, XHICHE L (2—10KeV) <3x10" erg/s & \» 5 L [R{H
DOHELMHIBRTWERA. ChREN LTI Es 7 7> — RO
XHXEE L (0.5—4.5 KeV) =102 —10%erg/s ® fiflicd b, *
OXAEE 108 —10" erg/s OFIEAFEBL 4. 1WA 7 5> — MR
T A 4531 5 BL I & X & 2B R b B o Ll s
INCT.

XftE & F.(U) o2 10.1 R L £ 3. (7.10) 52
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T T ¥ T T __27
3k
: —26
M376 MZw2 25
M5090
a0k M29)
[ ? MO
i M486(1) Mé]
5 M463
Zag T Ly N
ik M8 _ayors MiT4
M176
x-oM1s
[ NS 755
28 1~
FMD Ny AR 01
=AK B 10.1 XL s
8,4 104 18 X
M270 Fu(U) &o
1=17 i8R, Erh
LYz D 2 KDTIE
- =ae txLx=L(opt
E =15 —UvV) & Lx
1
] Y L e ey v) IR M L oY I SO T 1) Y :ﬁd]‘(OPt
41 42 4 45
Ly (0.5—4,5) —uv).

BitiiEh sl « Sohdifito e E Llopt—UV) & X 06 Ly
L lE g, 18 7y — bRTICH L T sz—llo—L(opt—
UV) o> Twb bbb F4. 28aeA 75— D
XA W - SARED 100 50 1 T TY. 184eq 7> —
bR, He JEEE &AM IR LT b Iy X AEBY 28
AbhFEd. LaLEEHE EofMne X <hh Fwi. B
<, MW EXBE XM LicHHELDOTLLES.
(2) ARARZ bLGT
X B OB S & U R T T B 2o, T SR
fiuCerg/scm?Hz) OAG H @ X HOG T oo 18 53 38 N (1 /ecm2s KeV)
%, IREE v(Hz) o i KeV 2R e T %= 4 F —E#{f
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XTI X
1o—1 NGC 3783 NGC5548 NGC6814
0 e B — ™
:>m—2 L
= ",
L1075 s Tt
g e i Ty
;;1(}_4 -~ 1r S S
%10—5 _|— 4 k
1070
1077 RIS T | 1oa el PRSI AT ' PERSTET o Y RT | FEETT i |
1 5 10 50 1 510 50 1 5 10 50
-1 MEGETI-L _ MKs09. 1oVESOML-G53
1072 4 o0
i R x 5
1078 e Prog 171072
glﬂ'“ S R Ngmka 0%}“&3&‘ )
" T ilE i
e i T 210 “5
1079 14; “107R
-7 1 R | Lygad | -6 et 1
07 510 W1 510 I W ST )
E (keV) E (keV) E (keV)
102 X#RA2 L. (RF Av g -8 1980).
WEd, RNTEbEE, ko X5l 9.
[, =6.6X107YNE erg/scm?llz
= 6. 6X103'NE W/m2Hz. (10. 1)
v=2.42x10VE ”Z,
A=12.4/E A. (10.2)

KXo A2 + AGATHH 10 KeV F CIE ST \WA =1 7 -
— MEMOEILE B FRA. MI0.2ERF. Aava v —3
(1980) #»*HEAO-1 i Ml Lici 2R L 3. € 10.31
NGC 4151 OXHA~ 7 b AR TF. TD A7 | Ak ~100
KeV %z, 1~10MeV (1 MeV=1,000KeV) o y 4 §iik ¥ <
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10"; PR T S AL PR AL
E +%, NGC4151 1

i b TS

10-5}
s F
2 g .
n 1076 G
g H
A
R107F ]
BESE ]

10-¢ IVES et a] 1976

E 4+ AURILMMA et ai. 1978
o ¥ Dicocco et al. 1977

107"k 4, Dicoceo et al, 1977 "
- = GRAML et al. 1978 - 3
1o-uf. T BIGNAM et al.1975 T 1
; PEPTTTTTY B W I TY T S WY TTIY M W TTTYY MW W71V |\|u\:
10° 100 10° 100 10* 10° 10° @ 10.3 NGCAI51 @ X @R~ 2 |
E (keV) L.(G.F. €=, — 35 1979).
KT ET.

XD A7 L AGAE, M= v F b AL X 5 IR R
T Eh 30 Thhi, ~FREEO

dN
TJ——E— = AE~" (10- 3)

T, THREN ANOOEHE « HHEBAEN Ch Y, IHEBIER
D

.i_‘N_ = r _.__FL_ .i_
75~ = Bexe(—r) & (100

THEILAEFTT. o TA BIER FiLHry = vEE,
TEREETT. BTFAI2 ARy RAR2Z P A iifla k, 7=
a+1 OMHEHHD T

NGC 4151 054, E<20KeV # T2~ 2 A 02T bh
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WX X
10-2 T
v NGC4151 X-RAY
T SPECTRUM 7
S-}‘
_3 T *
1073} <><}.>, SERLEA b
—~ F e=1.62
= C‘@ E,=2.4keV ]
Sl A
i [ AR S P T
S 1=l KT=3keV &
M F Eq=2.3keV 5
o] L
4]
ARIEL- V exp. C
= 10—5__ I-NOV B ]
g Ooso:m UCSD Oct. \” 1 E10.4 gEEAASL b, RF
" V1972, Apr.-May 1973 \ 7 M#mA A2 b & NGC
[ .1, UCSD FLT.66 1 8 L.
L +JUne 1975 ] dlsloxgi‘mz«'& I-JF
10~6 PO U A | et Y (W. 8. stz m9r %, ROF.
1.0 10 100 1000 Ay g V-, RRM. Y
LRNF— (keV) v # 1977).
£ 10.3 EFRAL pAIGE &R
0 - PR EHpudtib el
L
‘ 3 Np(x102) TCx10PK) Nj(x102.cm™
NGC 3783 1.74 2.0 3.8 <2.0
NGC 4151 1.43 10.0 >12 9.4
NGC 5548 1.56 <3.3 >2.3 <3.3
NGC 6814 1.75 <5.4 >2.3 <5.0
Mkn 509 1.63 <0.65 3.7 <0.7
ESO 141-G15 1.8 <7 2.2 <2.5
MCG 8-11-11 1.66 <2.5 3.2 <l.4
AN, Ez20KeV o= @iz (10.4) {X»rbo

ALdikE b, (10.3) XOAL7 FAOFAL D B WA
W55+ (K10.4). #10.3 R F.oavav$—
i (1980) ORDIHTF A7 b Adgly ERET T 535
L, r=1.6, T=3xX10°K ©F. 2227 A8 TEbT L a=0.6
TEnb, XHBOASs P AGAEH - 500G & R,
HTEETT.



XA VI = e e — iR % CRi%3 % & L (0.5—4.5KeV)
® L (2—10KeV) ks hicliz 9. NGC4151 of, “hb
DIEEE LAY 5} 107 erg/s T 2%, 100 KeV % Cii 44 5 & Ly=4
X10¥erg/s #fB%+. G. T4 « 2 » 238 (1977 L hif, 20
MeV % CHIS Lic Xy S o e 1k Ly, =8x 108 erg/s icd i L
=9 a=0.6 Z{EETHE L (2—100KeV)=4.2L (2—10 KeV),
L(2—1,000KeV)=12L(2—10KeV) 3. Licai,T1lHElwA 7
7 — MEW TIX Ly=L(opt—UV) =Lz 233 H, =5 F—HiC
R Ul B e Lic vz Eicie b 23

(8) {E=FRILF—IRIL & & O iFH

NGC 4151 D = 3 4 — ik (E<3KeV) iz Lic X 5 X
MARZ LDy b o A 7HRBRET (010.3). ORILE
FlEELTWABF ADRIIRBIT I - TS Lic K EHF 0
%, J7chb=2 5 a4 (column density) T3d4 &, Nuy=
10% fi/cm? & BB BhE3 (3 10. 3).

XMoo= A F Rk BL RN Or A8, =ity 4 52
YIMEEDEFELZDRTWET. ¥AR/ 74 72 v b OEEIHE
% Nev10° i /cm® & Hh v, WURMED JER & LCHY) s [~10" cm
W ES. 105171 vy a4 VTR BEIN & iz NGC
4151 DE=F L F — « A2z | AT BIUESES TR S, B
10 NG.C41l51. et ‘EINJSTE[N. S:SS

a=055
Ny=6x10%
94%

10.5 NGC4151
OETRLE
—X PO
AL b,
RS TE Suik Y
(5.5, sk b
E (keV) it 1980).
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HEXaE X

o KeV ke R il bhE . Z o= F— AR
2 b A NGC 4151 @ X $iasy A2 & T ~94% 1 E @i
TWabiEbiE, Bz b E ~6% 13 EfbhTwisidhid, Sy
fech b EAS. Sk ki (1980) X » TRShTWET.
NGC 4151 iU Lie X o= A =B ik 1 Wed 7 7 — |
G Mkn464 (M. J. C.~4 X, J. Lohn~4v, S J. B, <—
L 1980) A B X g4, KEDEA 7 r — FENTTlThHh
BEEHHY EEA (010.2; #£10.3). =D& TNGC4151 i14F
RicflTcd. TR 50O He [ 413889 & <0< —
M O(6.34, [6.35), Fhicl, &CNVA1550 (I€6.21) bW
ARl ST E T

NGC 4151 & NGC 5548, iz NGC 5128 i i ko fif, 7
VER AN X E 3. 106w M. I G~ X (1980) 23
1977 41 H, Ariel V il ©F5 5, L 7= NGC 5548 o 2k 0 i 3
(~6.7KeV) =¥, LU 1EEEfEic HEAO-1 fif &t CiElil Shic
Xiga2z b (B010.2) ik, Fhai@obhigi. T O
N SRS 13 50% 1: Kl E - Tk Lic, NGC4151 @ D WL %

10—
++++
10‘3.‘ ++. =
i ittt :
W 1% ;
o 1074 T 3
g = il 3
#10-¢ ]
10“5-_'
w{ T [ 10.6 NGC5548 o #k o i fm. (M.].C. ~
E (keV) 1 A3 1980).
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(B b =AM E D, XERIE 2SS & o el Blbh T
5 ([10. 3).

NGC 4151 D = v & — 1% Y2 %> NGC 5548 @ #k o ¥ §t v, BL
UKD I, B %\ % X ARIR D F 3 O 4 % ST T W & Ve
S TOBRFCT. WIS~ 5 XEOMEELE L bie, Sbick
Wit B KO W IR O BRIN A Fh E 3

3. SMEZFL

XEmee o A AR R E RGO A 7 » — b #EFIE 3C390. 3
3. Copernicus fif /2 & Uhuru fifltic X 584 iz LT P. A,
Fr—nAZX, MMS. v vy —, PW. v 74— Fi21975%, =
DOXFFEP2EMC A EFHBLTWS 2 LA MfWico T
NGC4151 o X oiEZ L J.C. 74 v A, PW. % v 7 4 —

F, MMV. _vAatv 1976) &, M. =4 v 4 w2 (1976) &
Lo TR Eh¥ L.

NGC4151 iz b BKHW S h T b tA 7 7 — FT . [
10.7 12, Ariel VAR C4ERNGCAISl #E= 2 —Liz A, = —
LA (1980) OfiEERLEST. Fry FERTWAHELEILI—

a6} 1975 ' 1976 1977 ' |

241
221

—
=

—FLUX IN mCRAB
STE

"r'|la' ! f.é
bfwlll} | w:

1]
[ ‘ | . ‘ | [ 10.7 NGC4151 © X
400 600 800 1000 1200 1400 HECEHE=4%—.
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AT X

T e
o, 0,030 b,
- ﬁf+ *th# m{+dd
0,020} " }
s T 7 S - R I ]
1977 4%

10.8 NGC4151 @ 11 BMo X gzdh. (R av o 24—,
S.S. kb, PLerrr: = 1978).

10 A icdofe » TR hic P ficd. L 2—10KeV)=6x10"2
erg/s %I & UTHY 2 f5 45T L T vk 328, ZE6 il B ikl
MR bh A, K10.8ERF. A a2 v +—, S8 &
Ak, PO vz vz (1978) 250SO-8 #7220 HEIH L1
NGC4151 ® 2—6KeV ¢ 11 Hilichic 2 X itk c3. ch
WL 1~2 HD R A A e Alr—n07 VTN SR T ¥
T XEO ARz b AGAiE OIS, —Eo ¥ Tl

D7 v7itr— vy ADE= 2 —fRoRcio iR shT
VWwiEg. NGC4151 DX Hi Lichis T, 22X V0o k5 il
L THREAHHADEL A s Ar—nD7 L7 LT, MEIHhT
WHEFELbRET.

NGC 4151 Wil Lic: B b0« 7 » — FRTTR 7 = — 3
—, BL Lac Kfkwdti LT R bh ¥4 NN=—v 4+, RS
a—2 4w, KLA 22w v X (1981) 1k Ariel V #7f2 G i
5$M®ﬂﬂﬁﬂz%qu2&&@%%&7@¢&Lmsl¢o
AL Ar—NT2EBEDOET &, 0.5-5HD XM A« AY
— O EPFHETHE EXP LML TWET.

BRIEZEAL DI ND 24 &« A — R XBHROKE Zic—204
RebzEd. thwdi~1H B.64x10'%) Liuh X, [<2.6
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0 -

. epP=2x10"*

35[- 5 0
e P=5X10

0 e

I °

25 L ] -
glesiie: 11 13 L. _’ o ® o ,
QIE- T ‘..:',' L e ® » 3]

101 i
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0500(;069:)00‘ 70{;00 : BD&D(J [TJ i ]D{;OU ) 20;)00 I 301;00 ] 40&;00 ' 50&'00 '

R UNIVERSAL TIME (s}ei?nd‘s];m y

M 10.9 NGC41s1 o X @7 L7, (H 2viv.v i 1978).
X10¥em BHZ s kb ¥ H 2vx v v ai (19
78) ¥ Uhuru #ii 2B X » T, NGC 4151 @ X $iLif [ 53 10 5 LA
L Ute 7 v 7 8 ~730 $5 & W B G GIFRc R & o S LT
WEF (K10.9). Zhik/s2x10Bem Y LET. L,
RFE avavs—, SSSakat, PLerriy A (1978) ©
OSO-8 T figl Tk, 4MM X Y ML, 35l s vnind
PHELRHERTERA.

XA O AL M O PSR L MBI 2 R0 v & 5 s U L[]
T, 10103 V.M. U o o 1 (1978) D fFie - 72 NGC
4151 o X ft L 5RAE E D e T SRR W o &5 1 ks (7.
22) LIERAMOF 28 (M7.23) LeXfEoMBRABRS
EEELTWET. LH €4 -5 (198D 112197745 H 18 H
b6 12 oM@ oh W, HAE TG XiEok
BErRATWETY, SheRBElEFBEeEDiLiR, WwTh
DECHWEITED bR T RA.

TR NGC 5128 @ Xt L B O kS5 & Cid e wiFh &
b, FRHGZEDA#HE SR TvE 1011 k] H €4 —n
i (1978) DATE - e [FIEEDY (1975—1976) w4 iolbils ¢
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10.7 GHz ok 1073 48 9 A 26 1974 46 3 A whs b € 1. 5 £ i
b, 197545 7 B s fc Al NG 7R Uics, TROUEIn L, 19764
AR UCuv ¥ 3. 31.5, 89, 90 GHz CTH [ 2T R’
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gl [ Graf and Price (10.7GHz)=+ N
"'E | Kellermann (31.5GHz) =4, K 1
) I, | (89GHz)=¢ -
5 920 -Denl :md Hnbbs(3l 4CHz) =1, i’ -
g @ [(85.2GHz)=3 } : ]
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I " Expanded time scale for { t
fla - 10.7GHz data (1976) i 1
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- 10 % §. 3
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i NI o R
& 1
JUNI 7 JULY 'IGAUG?E Radio cm:sswn ]

mc

- Lampton _cLL(Rncl\et) -§; 'i'ucker el,_aL (Uhuru) i+
Winkler and White (0SO-7/MIT)=+; i
Davison et al, Stark et al.=1; Stark .L( al, (Ariel V)=1
“Grindlay et al. (ANS)=1%; Stark et _al. (Copernicas) = § .
Serlemitsos et al. (0S0-8)=1; 4

sec™1)

(10" Vergs em—2 3
m

4 | Sanford (Copernicus) =+ : i
_ ; i
I

. f ]
- B LR i&
= : | ; ; 2-6 keV X-ray flux
o -?  Haymes et al, (Balloon)=1; { ‘
£ | Lampton et al, (Balloon) = :
2 "2 201 Mushotzky et al. (0S0-7) =4 E
1]
g4 | Hall et al. (Balloon) =2; ]
2 ©15[-Stark et al. Ariel V, 1 =
= & [ Extrapolation) = i
L] ~Dennis et al. (0S0-8)=$ 2
L ]
>~ 5k =
;»é AE _ b 100keV Xoray intensity]
~ 2.2f "] Lampton et al, - -i‘ Tucker ot al. =4
s - Winkler and White=+ Mushotzky et al. 4}<
Ny 2.0 Hall et_al. =3;Stark et al,=1 E
s ¢ Mushotzky and
T 1.8} 1 Serlemitsos =§ | |
- 1.6} 5
~n |
v L4l -
b 1.9 b X- 1
M 1.2 -ray power-law-]
__r\, 1ol %pectral mdex 1

1968 ]959 ]9?0 1971 1972 1973I1974 1975 1976 1977
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:u:? 0.080L II CEN-A

EE_o.mao- oo, lax

= 0,070 ] T I 4 7?‘"

= 0.0600 gﬂ Ihl o1y Iﬁﬁﬂqﬂ e

o I HI g il i =

30,0501 ' LI
0.040 {4

210 211 212 213 211 215 216 217 218 210 220 221 222 223 224
19764F

10.12 Nccmsmxmam& Camim. 1 MXE, ©2110.7GHz
. (RF. &A% qv¥—3it 1978).

1, 1975-—1976 TR AR R LT E T 1972—1973 SRl T 2
7 W AdEEr O LS H SR T 141012 13 0S0-8 i i Tl
M Uiz 2—60 KeV o X i & © o — A 5o 10. 7 GHz o5 3 it
JER MM LA R F. &> a v & — 3k (1978) O R CTT. HHD
ZA A Ar—ATHEMLEEHPREORET. LrLENRE
WETHD 2 = ——3C273 Cit, Bk, BEE, XHEoXEHO
R EELERA V. 75 » F3E 1979).

NGC5128 DX A2 b ATHNE = 3 4 F — RITE 5 b,
NGC 4151 @ & @ & F2e i T3 NGC 4151 23JE LI O
WA 7 7 — FUTTH DO LT, NGC5128 ixifiy 7o %)
R A oM PRI Ch 5 = L L hiE, W o X0
Wit LAKEC. RAELBEM. ] 2 viE (198D & » T,
NGC 4151 @ 100 KeV i 0 26l ik 2—6 KeV o X iz KBRE € /s
Wo LSRR X R TWET (€10.13). & ik NGC5128 @ 2-6

3 110 0

(\‘ln 8

a8y | + 09 fo4

M 4r

- T I e ® 10.138 NGCA151 @ 100 KeV 2
1972 1973 1074 1975 1976 1977 1978 . (M.J. =i 1981).
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KeV 100 KeV o X 53— oIk Th & BB &5 o & &5t
Jirt iR

4. XROEEEH

181 7 5 — PG, BIRET, 27— —0OXHFCRbh5
LR ~1 KeV B3 100 KeV % TRyt g~ 3 B 3
DAY PSR, X By SR E CERNEDR TS S
ETT. ZhELORRIn= ¥ —ia il 5 i,

(1) WHiRLEE 0 2 D B 0 BT 4,

(2) FRfafr= v 7 b AL,

B wvzrirvAS=2 v Vg,

P4 o E T AR LCi S h w9

(D) &@uEvFh b RO ICEE T 5 LIRS h T HIBRER
(105~10M,) D7 F » 7 « sh—A~FANGET L, FOH k%
WA (7 2 Y — b accrete) S AHMHCEHEIN AT = F 4 F
— R R AF - EEL T v ADIRE & LIRS AR
TAHDESE, H5 TR OEATEE 5 2RA-LOMEL7 7 »
7« = A OWHNTHEESREENSDOH ADE 2 bh T

72— b3 A F AL ANE L, BREHCR LT ADTR
BTl e, ¥ RFEREFRMICT 2 0 — b U, WiEEM &S
RO = H L F — ORI k5T ~100K & Chn#h X ¥ 3
TT e k=N OP N THERICRENDDOHTADT 2 ) - 4
v(accretiom) #f# i LicP. A ¥ r 2 & Loz (1970 = L h
i, RSO A7 v A 1k 10—200 KeV #1% T a=0. 66 ©
FRIB LA D FT D, Fe= Ao —FIR TI AT L (=
10.3) EfWERA. CORAKR7 2V —v 2 v - T ADEMEY
M Afedic Lo~ 7 » w3k (1979) RSS2 H 1 L, Fhic
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XA X

IaFsrvre e v 2 v 7 v bR RBETLET

77 X = OEFO#= & — R TETF O = 5 F — 2
SR, 77 X<l KT IET & 0L T
R, 1EOEILT

ACh) | kT,
hy mc?

DA —%iEd, o Ch b Aw) IXTFO=FrF—L
Foiiniy, ~kT. & mec? WEFOR#= ¥ — Lk =3 ¥
—TF. ZOMEY 2T b AL ERED, Bk F -0kt - 58
T A ENGEL AT, Fe da ¥ -0 X et s &
ENTEET

2 v 7 b b e FARKERUIEBIREA RO ART T » 7 - &
— AT 7Y = b ARRITBR S AREEMM (720 —>a v
7 4 Az accretion disk) #AE L 9. E=FrF-HFikz o
T N—aveT 4 A2 (T~I10K) bl SR 3. 2 v
7 b ALD I DDOERIE S 5 A< ER L LTI, Z2DET
APEEBERTWET., FO—2RT7 2V =4V F 4 AZOH
D FE RIS TSR IR B A SR (1 10.14) 2B SR %
w3 S E vaevre, AP.54 1=v, DDM. 7— F ¥ —(1976)
D#Ex T, ZOFIRROBRT &1 4 v P IS <, RE
FhER Tev10PK & Tin10WK &85 fo, ZhE2HIET 2
Y gV e T4 AL EFALRERET. X7 2= 5 v

(10.5)

WHIESD 2 L HIR
RiIE D
FIAR 1%

1014 2BEFLY—2ay - F
{4AY -EFIL, TZ2V—
n ¥ Fr AWl
TI9y k= #214.

295



« F 4 AETCHRED 2 v F AR ERBEVWS EPT. V7
vERH 7542 Q97D), G.S. €AV yF - 2—5 v S L
FY)=av (197 O=2ud +« EFATT. 2RET 7V —>a ¥V
s F 4 AT e #FATRA VT P MERZTHE=FAF KT
EHREE 5 X=DitnbARL, HElshE S —J, 2rF - €
FCEIGIIE 7 7 A= ORI Thi 4 A TV ET. T
Etsavs b vibkrs b AL RAP. 54 r=vEGB 71
* (1979) 2%, #HEoFhELA XX =427, LM 7 ¥

RA A=+ =7 (1979) & FESCHE (1980) 255 L TH D
(6.22) OBFHFLICHT HHFIESR e N1 IEE_THEDKRE
SielFhuE (Rl v 7 b+ vik), Wihd sz kT O
TAREFMEFMMO ARy PARELET. T Tul AT 5E=
FAF—=WTFoEHEcT. LHrLRI10.15 THLM L SIS, =
w7 b vbShic A7 P AOHERETFRIE Te &6 M5 S
ARIEL 23 Lichis TRfERI2 v 7 b Lhiiiv 4 7 7 — b

o, 104 10-3 10° 102 keV
T y T T T T

[ 10.15 Ffbfnoar7 b>
{LRRZ b BT
fIE £T.=100KeV,
W e AT =0.5
eV ¢, ribdEEm
L, aira-=z b
g, (L.AH

K=y a7, LM
o T yar, RA A=
log (hu/mc) =7 1979).



X1 X8|

~2 audos, ;
i M }.ﬂ;-ww
~— T
= 22/(;‘ p‘q\(/¢’U}n/hk;j- A
g-up W il 10.16 NGC5128 [= H+
B_pel0~9x1072 ~5" ] dyvsnbavh
Bl | Sarvy brREE
- 28)- o g1 d F e REHA D
3 i A X189.7X 103 pe,
f’%—so'&/ﬁf g \\’ ‘\" \/-jﬂ: SR, RiEE 2 gauss, B
32| \ J%F A d DY 4 X% 2X1071
8yl m:yV%ymﬁ-n>x\ ' pgm&muggm-
< g 3 \ : ssC, thEho
—36}- G Mavwsd v At
\ ﬁ\- 7 b Ap— BT
= = mEhTws. (.
_40‘I‘F'r’-|_|l1 .y,"r‘\lr Ezvv¥ry—-19
8 10 12 14 16 18 20 2. 24 26 28 75).

LOG » (Hz)
RTINS S Y « =Y — X COXBBHIEBITH AR 6, B
FNE Te &RFEANEL c ORICHR DL WSERBER IR BT
L. 209
WFhi= 2 F - EDFMNBRHETIC L - TEL S hhid, o
YT D = A F — ik mpe? T Olflk=5 A — & LT,

rt= ( n?@c )2 & ( 0. 511:‘:/IeV )d (10.6
fEEhES. chedavyy b vidleEy, vy 2 e b gt
W3 B AR = R A BT X 5 TE ol = v
FYFLSh A BEERRL, vy sr e vEHS e v iEELE
O E. [10.16 45 . E. 29 v K0 — (1975) SR pEARm NGC
5128 X v v e br AR 27 P VIR THBI Licd ©
T3 RF Ay vd—5 (1978) X & Mo H g (=
10.12) #[HL, FhrvvvzrirvvADRav S r v F 0
OFIIEINEE & R LT wE3. —J, JLH €4 — 3%
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(1978) V10 10. 12 CHIBIE R Shicwv#%, <10 pc N0 REIR
psli= v 7 AL AZT ST ARRELTHET. Lo,
Wavy b v ShaRTFrvFhicg l, ChbDETA TR
ISR = & - — BT O b S h T ERA.
EBITT o VIEDBRMHT 2 V= 2 v - T ALK, X0
i1 Ellae A 7 — b O FE RGBS Clo v & 5 PRIk
vvrertrYlHBavI by 2FALLCE S TRAIO L S ICEL
9.
PlEDHEENSHER, WIEhoTF A XEOKE LA b
EBIHT A CEARTSTH A LR LicdhiEn ) A, X
ORIEZALL, 1% & 2 BOMEH XGRS e &0 X 5 Rk
LCLW500%, 4 < ORIERHMRO UL W50 T
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#EXIE
TrAF—F

1. fAoER

(1) EBRT

FoRILTh C, HEORK BTz XA OIEBERE 2o\ T HIZE
LTEELl. Thor b d—EBRBLTRABZ L1, =Fi4—
W &td 7 7 — MR ORI & HLOFERIC & - THIETE

JEEFI AR & TR O RS B L iR I o 4 A2 % 111 1o
AUET. LR OFFIME 2SS AR 2 b ritdh B
& o BL 2% {4 (BL Lacertae=BL Lac object), 1 #l+ 1 7
— MR E 2 = — -t fREE MBSV ITE (BL=broad line)
Fr—7, 2Med 7 — YT & NL BT S h 3 ik
WiigE (NL=narrow line) 7 — 7, FhicgHig (SEL=
sharp emission line) Z A — 702G bh & 3. Bikivl:
U NTECH Ul & 5 i, Bk o 2vs (RQ=radio-quiet) # 1
-7 :‘:l(&@' &2 Lvy (RL=radio-loud) 2 — F 240 i ¥
T ST O 2D - F i e Utz RQ/
RL 7 — 7 25EfE3 5 & L KRBTV 2 & T

K111 DGFHBRD X5 EE E X2 o T3 2 & ic
EELELZ .

(1) igEkoZENiz BL Lac Kk & BL 1 — Zico @il < h
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# 111 FEIIRA O S

W7
'S LA Bt
93 e
AC gy (RQ) #vs (RL)
R A~ 2 PRI RQ.BL Lac Tk (RL) BL LacF{
0 |B, M % 22 S FF A7\ 1 7 1727505, Mknd21)|  (BL Lac, O 287)
oy KEEGH
vy 7 - - ¥ o
Al A 2 vk, RQ # » —#—=0SG (3C345, 3C446)
B VB (2 1000km /s L L = RIH > =...-7}-___ S
1B E#2 (BSO 1, Ton 256) (RLY Q)

(3C 48, 3C 273)
18447 7— b | B s‘Lz&ﬁE?nI

(NGC 4151, Mkn7) | 560 3.5
o [BELBIER (400—500 km/s | 2 {7 7 — bR NL 7% g
2 k) %o

(NGC 1068, Mkn 1) |(CygnusA=3C 405, 3C33)
3 }is—é'« Hif& (3% 100 km/s ul SEL (%) gt SEL (iiF) A
) (NGC 7582, M 82) (NGC 1052, NGC 4278)

.
2 MEgEAS=Z7 b AOERLBL A — ORI 5.
@) alifEomyEgEE BL Lac Kk & OVV 2 = — 4 — 12
M Eh s,
@) X a3 BL 24— 7 & BL Lac ki@l 2 h
%. .
(6) RQ 71— 7 DRIMESHIBERIOA R 7 + A5 % D,
RL 7A—70Xhity vz e b w VG TH 5.
6 RQ7r—Fop, 18eA 77— g, 28eS7 > —
bR, SEL g aNh Gl ch b, RL Z A — 70
BL TR 4R 1% NSRTAY, NL Tugfi i D/E gy, SELgR
TR E SRR TH 5.
BL Lac Eff & BL, NL, SEL 21— 70 P20 Y2245 1k
DG B O BB O M, & % W IRAE{LRI 0 B - 2R
WELTWAEEL bR, €A 77— MO 1H, 2Hhbe
Tiflh 2 7 % (activity class) 0, 1, 2, 3 &S L HTEBTL
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HIXIE = kv — B

b, FEEEREETE AN, RQ ERL F— 7 Ol
VRERT] DB RE & I PR F o & & IREN T

£ A—ZIEITH B Wi ETItRE L T8, W
A o T, TTih, ThbdOEEEDICLTHLE
B EWMTETRA. PTE 1A 7 5 — b ERFNEIIR R M E
AL, 2 =—%—LOHEULHATT. HEIOE - Td hifl
HEHNI RIS T, Lo ¢, ZORTIIEEONME 1M
47 v — bR ECHEET D L LE. TR A0 % 5
JTaLEwy, Jlo7 e —F0flinkh 7.

(2) iz

= RN =R BT SR, oo & LR
WERAYFLHTHEETELY .

HELERT AL —DBE 2211213 NGC 4151 @ 44 1 F 1
HsiF53EE, MI1L1BF0AXZ v AGATT. &N EirL=s
L.5x10M erg/s . WPLIRED 0.02%, fEEE S # 2% o4 &3,
JEE R, T - geAb, XU o iR gt & LTd ShT
WET. Fi, ThBEOHLIIIIFSLL, =R F—[UicsidL
Fel B L ERA. L, ARG X 5 Tingl S
Ric & 2 FPRIF 2 bOMIRSTHIVE, W - AN ELLD &
L, 100 KeV Ll Lol 3l X L E Hiok & <
mhEd. LIELIERA LS, Bbi v NGC4051 1 NGC 4151

#* 11.2 NGC4151 o f{ R ERT & ONE

PR NEE (erg/s)
Tk 3x10%
bk 4101
kIR i 610
X @i 2—10 Kev 5x10%

2—100 KeV 4101
Hitgs : S~ —51 1. 8 1012
o 1. 7% 1042
e 3.5x10%
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[T R - o .
Sestx 3 2 & 88
foie - T MR S
4= a~1.26 e
.[ﬂ&], = DEi) _1030:::
~10-5F JEEity ¢ <
a~1, vl
ri:" a~0.88 e 5
B a=0.4 -10%
" % %
1)
el #
3 R
= Ir d2 3
5 2
#1075 ]
® :1015
I e e e e s 11.1 NGC4151 DA A &
HMh v(Hz) b ISR

D10 5D 1, TEbWB MZw 2 13F 0 100 5D =5 45 —H]
Bt LichaiaT, 1#ed 7 5 — FEUToNGEER L L=108—
10 erg/s, IR L=10%erg/s & RE{AHZ &N TEE
4. NGC4151 o¥lEiz L~1.5x10% erg/s CH Y, 1817 »
— PRI & LTI NI T

L.owans = (1959) OMMIC LA, &4 7 7 — bR
DFfr t=100FCF. SO, BEELELBE &l <A D BT
5% 0 EFhuE, NGC4151 offdt= 3L — 0@l E=Li=5X
109rg L3tEEshEd. 18ed 77— FETOR=H A F — i
W UTeio T, Ex109—10% erg, JLBUY7LAEIE E~107 erg & HL
Bk, kR = e — E=Mce? e i, NGC 4151
D F — ik M=2X10° M, B L, Liio=saF —dikt
RERM=10"—10"M, & M=~10°M, &7 b ¥4

W 7 Fe o Ao BiReb %0 B 1% 1. 6X10° M,
T b, NGC 1068 ke #0 @il ik L EIR I LT £10°M,
BHAETOT, =FF—ELOMEO LIYE & LT M=10°
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HXITE =2 a4 =

—10°M, 213 3. Houiy e TRk EeRD eI, o
RTIR100% O =5 A F—FHEHRBERSh 3. Thi10% &
FaE g, TR M=105—108M, &7c b 3. X4
Lichi-TC, M=10°—108 M, &fibh E3.
COER/ORR D =T 4 v+ VIRE

Lp=1x IO‘S(T()%VIT) erg/s (1. D

LIt X h B ETT. S LERORHE LH & AHE 5
ol b2 BA T ARG L=10%erg/s =5 4 v F ¥
g Lo EEE, (LD Kb M=10" M, OBt AR E %
DT

KEx hDEBEoEEkEIRERD 24 & « Ay —AbiE
woEEd. TSRO FERIOA -1 A TT b, B
FDK ¥ 3k l=(3—10) x10%cm & BB Hh 3. XiEOmEsE
LISVl —HAD &S &« Ar—ATREETOTC, I=
(3—10) X10¥ cm X oAk FEOA R e b 4. —J, NG
C4151 %= MZw 2 Il 2 s A=2.2 p OFHAZENIT 1 2 A—1
D RA A Ay —ADBERT, FIEETH U CRRERCEi 2
Mg 5 BL SISO K F 2 i3iE % L I=(1-10) X107 cm % %4
¥ LALRMGR LA PR BO 2 KWEERM L H 2 bh ¥
F. LicdlioT, HlMERIO =543 — LR - 5406 & XigE
AL, 0K & SILKBROFELED 10—100 f51ICHY 5 /=10
—10"cm TH B LiEmTEET.

2. BaOPLEETL

A 77— FERTSS WA, 2 = —V—0RBEOME, Fh
So=xAF—FOMRPIcHH 4. WBEhiceF VLS HEEEE
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TTH, ko2 kflcE x4

(@) HE ORI BET ST .

(b) WA IE DL R TS D EHT AN, HEFALOMZ, »

SV hboflagwetdrsei L,

() WAHIEZRoW—DRERMEST S €T 1.

d) BKERT Sy 7 « 5= ~DHFADT 7Y —¥ a V=i

M —EELBET N

Zhbafia L, W0k, 5\ ikiilrgz e miiysses &
FELENSDEERILELTLREL LS.
FULELEOTEHR LN THB LWV HELIIFH LWL D Tikis
<, Jo ¥ — v XIE 1928 i Astronomy and Cosmogony (K37
FEFHM AR © 13 5E <REO RO e Pl ik f b
BAOFHO P~ ERA R D R MEERY AL, k4D
FHOERICE - T, h b E MRS SR T w5 EO &
SERZDEVCHHIMTETCERT DD EFATHET. 2% D
Pk, Pl LRI E IR 7 — AR TBRT 5 R LT
WADTY. 7 = =Y — R PRI S h Rl R A L o 1R
FEHINEIE & A 0n3BER% (delayed core) =F 4 (VLA 7 v i
¥ $ v 1958, 1966; LD. /¥4 27 1965; Y. % —~ v 1965)
b, FHTNZE TS B B i ARl 5 B E ol R h O gk B
BN oER (W.H =v 207 1964; F.axA 4 & LV, 5
— VA= 1966) &, HEWicrr— v XoEz LELCcd. H
TV =—v (1965) OHEHRE Y — v XOE L i q L
PrVEILF. L r Y (1970) X TIRBXRF LA chiteh
DBEEPNCIRAE T B aRA6E0 (rtron) TIRYEL & SR 3 % 97 3%
BTk, MORALEHE R CE LB TFEBBTFov v R
Pevigtchs o L, POELBITH LIcHE el 7 » — b
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WXL = A4 -

WO 7 - 2B LIcs EREELET. 7 = —+— 130w
MoBHehsnb, 7—aklEAE00T4WEr LB L
TWwitwWwEws ot DERAXsi, (@ ikmgidseFriie3
N F =TI B o e o fil 2 L E L E 30 €, = ¥ -k
Sl Licz Licidle o ChERA. Eie, EWFdA L K oy
SR ORBRLg, FEGTT.

1 BOEFTREBC Y 5 TE~15 erg 0 =F AF — 2R S h
9 b L S0 fH THLE A 0BT R IR O 5 BIUE A5
TSRS B, 14EIC 1~100 Bl QR RE, L~108—10% erg
/s DWW TE FT. CoMIEN (1S v 22w 7 AF—
1961; G. R. A= €y 2 1961; A. G. W. %4 A m= ~1962; S. A.
2L EAGW. F 4 47 v 1063; &H:SLE 1064) xR
W-o4EdE, Thioi=a 3 =R T oMY il T
903, NPLoMEEEIE R Y| T O BB A4 T, Rk
Shicho b LT, ) POEADROEBEE DT, —2DiE
ST DO R DOIBEFEOT G L e B, () O TR
A, HE(b o IE IR R I T R RS A T, ) D
P DEAEO Ir A VRO 2 i, PR IRSE S S, A
MRhbhES, cosit].=1rvx, RM.A2rasy F, LP
FALTA S — (1975) Doy =% (EHBPTREIE 2 1 £ 1—
100 EE & TuvB & H, w9 F b« s — (multiple pulsar)
EFARMLTLE LT ¥h, ZhboeF A CRIFEERMN
W TR o ffic e, BaMCkEL RSB LB ET.

WIECRLLSIT, 7 Fe 2 XRMOREERERE X M=1.6
X108 M, OB x Fb, TOPEER=5pc TLI. €1 7y —F
T2 27 = — =TI OPENRE BTN, R0 1pe LT T
T b, BRI AR RE R U T\ 5 & el
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F 113 AhLEoheEmEmn. 2, v -2 W.C.2r— 1966)

Bo T I o2k £E (po)
oy swak 0.1 1 10 100

N=10° Jit o3 vs(km/s) 147 47 14.7 4.7
REFIEI) tp (4F) 46106 1.46x10°  4.6x10° 1.463 101
Wi fe (48) 3.2X108  1.09x101 3.5x1018 1.09X1016

N=103 oM vs(km/s) 1470 470 147 47
AN IH] fp (472 3.4x107  1.08x10% 3.4x1010 1.08x 1012
RGN fe (4E) 2.8x106  5.2x10° 3.1x102 1.09x10%

N=1010 Ji 03#]E vg(km/s) 14700 4700 1470 470
SRS fp (47) 2.7x108  3.6x10" 2.7xI0M 8.6x1012
Wysmsi) fe (47 31100 9.7x106  2.8X1010 8.5x101

hEEA (FE11.3; K11.2). fipzeasiiudd e 2R o ik
BEA Apfil Sh 30T, W (L. v+ 45 = 1964; S.M.
VIALWE Yy AT 196 T.9—1 F, W.L7 o2 A7
=V, EEC.v11965; S.7 7 v« F e 2= 21065; L. A Y
vy =L W.CoRAwmw 1966) LA B LA, 1 75—
PR 2w = — DXEWBI SR W T ¥4 —F, S.A. =
A b (1967) REFEOffR IR LARDOAELEIEL, 5
L TIEB T M~50 Mo DHL R A3 1 4RI 5 | 084 A i IR 5
ZRLTWIDNZ = ——Ths &5 HREE BTRiirie
BRHPIB L F Ui, EREROMEO RN & LTHRRMICRE
ABHIHDLDOFIX LN LIgH B, M=108M,, R<0.1pc @ &%
FEH S B DI OE R M % DI VR 23T 5 5 B
ARSI LC L% 5 o TF. PR & B -L ol - 4
RO TR 2 REOBRICHE WD D AN, SR bAYEkE
D=FAF -T2 40 L 13ELbRTRA.

4 77— PRI E X M~108M, B o i—0 X
HOR - METRRBCTHHE VI KR T A F 73 F. kS 1 &
WA Z7>95— (1963) LX-TMHEShE L. 2ol
ROKITHY ET. 2F D, 1 EDEHFTEETE b RR % B
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HIXIIE o e =

M 1.2 BeBEofs: Filit 1 Mo @ 2 {Ho B A Hixh 3l 3 B 1000
km/s CHjg:3 5. () 1=0; thOM O FHE XL 2.2Re, (b)/=13
s Wi HEC ORI LD S, (©1=204; it
HEM S, POOEIE LIEATMML b LR T 5, =28
Gry oo REEFEE D LT AR, () t=30 4F ¢ BT 49 1T
DI = = o DRI X o THE D Rl 2 #HE, (5 1=40
4 HERINE k- TR UM ORI L, £ ko 18%
AH/NSOREMIEL L 5. (F.GP. 41 rrr AGW.
4y A v 1972).

L, WEHEOMSTRBA L I A TDICRE &5 LN IDTEEMmT %
1 g a vt 2 TH HBERD S, CREARE N
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—OHKEER (supermassive star) L UKEEW S O T3, 8
KEHROFEEH TR E 2 v P XCHY 3. 4
ZAE, FROTRBERBED B SEHE & T B M=108 M, DA B 1
RO LR R ER, L=2x10%erg/s, R=8x10%cm C %
b, MO RE LD B LTCWa X5 clr 3. ©dn
B, MEERAWHEERRA A E7 » 95 -0 LR UHEICER
SRIC 2 = — Y — BB LRSS R T3, Ll
1SN B, KB IR D A RRAE T 2 TR O PHRRE R R - T
WHE & &, —HAHMMRZI RO e It e i E, HARDIL
HCEAEERELMRCERE LTS X ASWERIEAS 251
Whan, EAOMBLTLE > MMCHEERWA 7705 —
(A9%64) £S.Fv v FFEh—n (1964 RE > THLMNICZHh
ElLA [@iE (WA 75935 —1964) o (V.L.&Ev X7 0
FELM A4 1964) ORYFAIA U THAE R B % %4 5%
L nifabimEhE L, M=105—108 M, &5 ik & - i
RERRAE £ 1084 A B 22 I = 5 A — R O Ui 5 = & ave
& FHA.

EREZ, BAEEENEDCHEShRCEd) 224, 18
KE A feomiEM s (LM, A—F— v & RV, v =9 —1969; .
- —LRV.7T5—1971) B IhE Lias, Be
SFHE & W CHBREE 2 71350 Te RES % B B EIE T B A E iR
TT. Thbit~2% +4 F (magnetoid) =54 (L. M. #+-¥1 s
41966; L.M.A ¥4 V. V.w v 7 1973), Ehk2A v —
(giant pulsar) 51, BB LA > — (spinar) =54 (P
TYYY 1969; AL 3 Y7 0=, F.irysdr—=, Gty
1969), #W&J1% (electrodynamic) &F o (LI 5 4 v b v
1970), @ 7 v 7 (galactic flare) € F 4 (P.A. A2 v » 2
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WX = —{f

1965: P.A. Az 2 b C.otm v X 1072) 4 E0RIE R & 3 25,
HREREORIE= 2 ¥ — 2RI, 55\ RESIURIRS &
LCHFOME= s ¥ BT s clEMmLTwES. &
L3 A CL A LW 7D=F3 b4 Fr2FATH. M1
RO BRI R (M~108 M, Re10 cm) 25 5 144
X HMGERE (w1077 Hz) OMSMEIRSSBH R 2B
Wi+ 579 X< iR Sh, £CTIESARBFRY 7 )
Wk - sk Lo10Berg/s WS By v m b e Vigh &
e LE 3. BB B FE T, L~10% erg/s o it a3idh
INEFOT, =7F b4 K T2 o= —FRLBINTS
Lo wie ET. D EOERR & UTOMboi B, H5\
OB O BASE(BR TR D ¥ AOEMORR L LTBR S
o= 7% b4 FIXREGAIERS . 7 7 X< Oic X » T&iElhicE

¢
* G

- oo

S

11.3 =2% b K- EFN. | —AEIETAHAHLRE 2—
AR L - CHlT5 77 A< 3—ERWRRE T
X o> TEBLAL RO 4—1 Ol S s lgh & 5
FieroThmlizhir 2l (V.L¥vX7r 7L LM
FH¥N A 197D,
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DIFEE A IGH B2, 107108 48 & IEHOr 2 2R LTz
2N 2 57EH 5 LA VAL A HITFELET. L2AHH, =
DEFACHREOMMNIgLA 7 7> — FETERMRNL X 5 &Fhid,
PeIEMTL P GRS & . ST CM e X 51T, hbojkst
Wik £ A PRF B OMIEMCH D, HIBEI1ZR~1—100 pc D JA5
MO ZFFOMNLTT. = 2ZF bA Fe =FMILEWEHEO 7 = ——
R BLLac Rl cx Th, Eionk1BOowl 77— ¢
SRT & VR SE Ui us &3 2 T haEin b kAL

BERAHFER IR TWADREE e —2— (1964), Ya.
B.EAF¥ 4 v (1964), D. 0 vF v -~ (1969) 45k T
B I holEEE Y5 v 2 - sh— (supermassive black hole)
DT 7 V) —ga e 70 (accretion model) ©. FoILEM
TATTIERER T 7 v 2« h—nOfWTHDBORhE27 2 U —
BB RO = L — LG = kA ¥ — BRI BT
ChHHET. COoBMRELLWLO TR A, g, K
TR TIEF 2D IKEET &8, ThiTk - THEMiE=
FuF—d -V FEEREENLTES =2 F DR LT
H0TT. 2Fhhik, WROBHHORE7 20—+ X2TH
TeRDPEE = 2 A F -2 ER=F L F - L LT L T30 T
T CIhBBRERT S v 7 c h—AAH AT 20— T h
E, WK E =R A =D HE B A B G a0 X ¥
T 0TIV =Y Ve wTFACHLTEI YD TS
D, BHET S 02 e h—NDT 2 V)= a v EFANELZTA
NBRTWAHME LT, BLENE20857TY) —itjiT 5
FAORKLO, NTFDL0%Hifs s &ancd 9

(1) 7592« m—nITHDTININE L.

G LCWiRWT F » 7 « si—s (Schwarzschild black hole)
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IXINE = o =i
)r =i )‘g‘—zGMB]]/Ca A U
12 MBEI
e =3%10 (IOTNI) cm 1.2

Thz bhEd. o CgEPPEE (gravitational radius) %7
L, Mpp/107 M, X 107 M, i &35 7 5 » 2 - — O
. Mpn/Mo=1 & 113, rg=3km, Mgy & L THiER D it
(6X107 g) ZHhiE, re=lcm &g b £9. M=10°—108M, ©
MAERT T v 7 « m—ATERFOYEL rg=3%x10" UR)—3X
IpB A U)emTF. 59 2 « Z—nADEDTHIE WS
k= v 2 P ipe i A X —FHOMINC E 5T, FIBRGENY
Wi b 3 e D R AF E L e G

(@) FEVEIRO = F L F—BRHBTETH DL Z L.

TS5y Z e d—AOHH (AIELTWitWwWY 2 Py vt » 7
Sy eh—nP, AIBELTWAEHI— 7Ty 2« m—Ah) T
IO FETH, 72YV— T HHFADFEDE=F A —D 6—42 %
DMEHCTHEC. Z AR IC EE T, 1303 10 £%5 b B g o
M= AF—0D10% 2HEL, 1ELT72)—+T5HH5 ADH
et M &B0E, W Sh s L=0. 1M X b,

Ioes 6><10“( M ) erg/s 1.3

Chg bk, NGC 4151 D480 L=1.5x10" erg/s ®Hil] ic
W% M=0. 025 Mo/48, 4 7 > — b LI 0 12 i pi L=109—10"
erg/s et M=0.002—2 M,/4ED 7 7 ) — & o vRMBEREh ¥ 3
(B) MKBERT I v 7 « = Zh LB TOHRTHR SRS
LEZBRBC L.
AR & LT M= 105—108 M, @ o A LA S 1E -GN 3 h
W, Z2o0uEEAELbRhET. TO—2EC FTHIN

3n



D U, BAERT S » 7 « k= ARRT BRETE. =
HOMRSEAERES~ 7% 14 FEOBRTT. Ll, Th
B & A T 4 T I C R DR R RS By, TR
LT Ty 2« =g BT BAHWEBERY AEND
LRSI DR R A fF 58 T, FHEIEERR TR Lo
gt fk, ISR D, SH0 7R AHH SR b, D
ROBRERHDT 7 » 7 « h—AWURERET. KM Shioy A
BEBEDCIERL, Fitky4 2L CAD 2. —F, MEok
DEREEDT T v 7« = LILROH AR DIGAL, S OEM
AT IR & TR T 5 b h g T,
77 Y — (b) ORGHIEER b (c) DAL b he i R
75y 7« k= ARBRLTESOTT.

3. FoU—vay EBFL

(1) {72V —> 5>

B M OB SICH ARERHIMICT 2 ) = 3B R B &
BHEZTHELY 5. ¥ AOMEIERMEHRCEhE, 7270 -
a YIRS E D £3. Erb4ET Ty Ak LT
WETH, FRAOMFAF—r D REH=FAF — BN & o
A, Tihbb, 72V—va vER

Fa = %\{L ~ 1X1014( R/L )(-,1193) cm (11»4)

o0

LD bAMOH AT LML, 3RO L > TR« chid
t, EEAAR
GM

7e = "oaT;

11.5)
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XN = k¥ -
a=[rP_ 1.6

WHELET. CZTCCRENEE, o= ipuo/p= T 14T TD
FHl, TaBZ+4EHCOFADRETT. ¥lhp o3 ADE
T LB, p EMER T 1<y<5/3Dfli b ET. FI Y —
2 YRR HOSMITISFHE (= » ~E M=v/a<l), P&
FHlE M>1) &ich, HERTF w2« k—nThhiE, (11.2)
DEYE rg THRAOME v R c IS L F 3. 72V — o 5
VE, D DYUMIECT 20— T AT ADE ML EEr T
DIRD LB dnr? (W§HIE p LIMEE v 2503 C,

MzOJm4T§%EJ%%$)%MJ¢ aLm

EREIBIRET. 22 Tl T4l TO X ADMEBEIETH Y,
Z e b VERY my=1.67%X107% g & LC po=nipie TT.
HARZ EAE BT OME

1

T772V=FLET. 720 =¥ YRIPEFECL BF—ETTh
b, WXLz 5T

M -3
e e (11. 9

EBEELET. HEA e ¥y LD pocpT LRBITER pocp’
2, R

T o g1 o T;gcr-t) (11. 10
R TERATBE &5 D 3. To=10°K % 5 T h
A= 10 km/s _G:

Lo = (;_m)‘? ~ 10° (11.11)
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TTnb, 7Ty 7 k-2 RUDOEER
T sz(;j—:)'i"‘” ~108—10° °K (=1.4) (11.12)

CHt B ETMShET. CHRIERAHT 2 ) =¥ o vORLVH
et RIEHRTHTF 4 A2+ T2 V=% 2 v Tk T~10°-10°
KizLaich £8A.

WUMFHT 2V — o vORSREF AXXHEEHLET. LL,
TRLIE & 1 D2 AF B F O BRI A A L TR 5 &, HBIF<E
XEHEED 1% BN F Ehb T Etbind 7. n. BFDTT
)=, vELRNIERE 7270 —Y 2 VIRIEREREARE
Bcie b, ZhEitdc T ETMETLTLEVES. ShiddRT
T H ADINE X CHER Y = koL A — Ao S8 S EEEDMT b
FZHIhTWiTLhETT.

WMEO X BoRF T Tl X 5, B & RESTIRAH7
7Y —v VD= AF—HoeEEE LCHER i E 9. P2
Faakvlr 977 @Xiud, FLC X b =50 F —Hokic X
S THARTZI0%K & Cin#yXh, =¥ —gIRe REX
BONEE & A7 P ASTHORWHSTETT. REyA SEE LR
P TET. Lt Toh bRt fiorr a7z s V) —
PR, BEDSUEALGI X 5 TRl Eh, EEh, HBiEE
ETF b, FAOME =5 F - LR =2 ¥ - DE, £h
CHL S = 3 3 — I L AR ¥ TR O = 2 ¥ —HE D
BRFET. 2OL5RINRTIEY vy e e VRS BRI A
Hebio b %3, REULA S fo W ADFRMIEIET 2V — > 2 V&l
UL =5 o ok (1979) OfER T, & A0ME R T=10—
10K #chRL, Muvwryze b e viEihe108—10"Hz ok
it E R E . FAXBREoa v T P AL TR TE ¥
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MAIRE =y =

b
LTHY, ANV R b VIRHTHD LS ERATT 2
V- o VORER, HVECRALIE, BEOHNEEl 7y
— MEM OB EFIELET. cRhRODOFNNGEEF A FPRTFHBLD
2RI BES EH 2 DR BB TT. 7 2 ) — ¥ o VEIRHIEY
I AIEE 7T 2V~ o0 v, HAOTENEER LICHTE
N7 29— 2 vOPRETHTEDD ERAD, RAFH7T 29—
Y2 YOBRO=FAF-FHE LTV TS ETHIE, Thidi
Wb % EBbh T

(2) F4RL +TFoY—g¥

LR G O P ARG, RUUERIEE (bulge), HRfERMROE R
fc ~100 km/s OHMEECEELTWE3. & LohbicElis -
HAPROENOBREIET T v 7 « b= ~T7 2 )= +T5DT
Hhit, FOKELAIHROILDRT 7 ) = 2 v F 4 A2
(accretion disk) &PREN S EIEMENT T » 2 - R — DI
BREhsEELLRET. DY) vFv-~=11969; J.E. 71 v~
FAEMI V—=21972; N.L v+ 75 LR A A= =7 1973).
T2V —= v THAZOFLEREBEC L 5ELNDET I »
2 k= DT E DG TYF B (Al

il
Bl —“C}M o (11.13)

b, AMEEE EELTWET. A o=ve/r CEHTHh
VL,

TN =3
0=y Gl s (11. 14)

Ele b E. —J, MMAUEARY b ol i
L=ri ot (11.15)
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Thi bh, MMIEEXE iR LD 23 bPhilie, R
1 & (n>r) OFBEEELRE, PEWAFr - AOFLTEC S
CRET A HESTEORCERENE LHERT A1, nknT
DR 01 & wp BEEL 5 X 5 i ABEN W & ilih &
. C OTENE O RPN O PO HE L2 WA S8 EFTOT,
FEEHFNCHIICE T 5o Ll b ¥9. BIEFmoOETE
[Edry, T2V —=av T4 A00MEERL D BT T4
AZ TI V=g VOBFEOT 7Y = 2 VR
M = 2zrZo: (11.16)

Lich F3. WEHHEOMEEERCERTTIP - <D LTWnE
F (0, <ve) DT, WUAHT 27V = a VERLT7 2 V= a V&R
PEETIE, 72V —vav T4 AZOWEEEE D, X
BEAREN e B LF L BT

TIYV—va v T4 A ROTARBELRIE IR bP 5 <D
L7 5y k= AANETLTTEET. COBBThRbhaHEN
= HAF —D—HIEEE= 3 AF -2 RS, BY k=R
—HER, T2V = a v T4 AZERMOORS &)
F3. oML ERTERENL, e Eo=Fay
—DFhELELEEET. ChbEHPLTT2Y—Ya v Ty
A 2 O MR DAL Eh b =4 ¥ 25T 5
&y

GMpM
Q'#??j; = (11.17)

PERED T ZO=RX -PEARMERM & LT S h b0
ThHhE, FEr OMBROBRERATZ » v - By~ Okl
Q=6TH X,

T = 1x105( 11\0/;:\;@)”2( i{\d[ )m( e )M"K 11.18)
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WX =a—

EhzbhnEd. o TM/M kBB HA L LT EMT
T7Z) =t 4B HFAOEETE. Flr=3lityrov712 0
FeZ3y 7 h—n®¥bh OMLEEORELRDNEETHD,
T2V —=rav. Ty ArDRSHMOERERELLET. 5y
g o h—AOEEET 7V — v 2 vERSDAEFLETH, (11.18)
KE7 2V —va v 7,4 A270RENT =100—-10KThsbz &
R LTWET. Shilfsbteimss 5REgFR . 720 -
Ya Ve T4 AL T = VT L 2 = —V— DR - S50
WMXHETHBHE LY VM Y o924 (1977 EGA vy—21 X
(1978) DR - OPEE IE ST E

(11.3) X bbhd ko, 72U —va vENMEEDRE,
XELIThchkflLc#nt s, Ly, XEX 11.1) o=
FavivBRLg P ECKS E, AREQENLD L4 & OF
WEOQH P ich, ¥ARMPRIATHBCELES. 720 —
v g VHANHIE ShAENER=T 4+ v b VIRRDIT D, BO7
2 =g VHAERCIES XS 9. ZOXSKLT, T
A7 T2 Y=g VORENR=T 4 v VA E LTHESRT
WAk BIY (S 7 2 )V — < 2 v supercritical accretion), 7
20— g VEIX

i Mgy =
M-aﬂmmm M., /4 (11.19)

Thx b, 72V — kLA AD—EIIRHERR X 5 TREIFIIT
M EhTwd EF L bhEd (1L 4. B i i o 4
IR DEN DO F AT X D Yy 79 =R nH b X L
P, MER7T27)—vavickdd A0 ECh ER—HT
B EBHTESHCLr 5. WHEZET Q977) ¥l BERT 2V
— a2 VORI A LPOFEADOHF AR L DR T~A 7 eiinb
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ST AYA

Ll it

e Rk
m.’i,i;,;-f,j—;l?&m\,(;a,!'r S

1.4 F2U—=ay F4RZ  EFL 1—FFy 27—
ArOELYOaRy, 2—@PEE. (VL FvX Iy
LM AEns4 1977).
FRAMEI R O 2 LuE= R a3 — YT hE b, Zh b=
v b EELR TR RS« SO E B E Vv H WK ET
AR LTWET.

FAAZ o T2 Y=g VT OBIC A DO BT B
EEATHWES. MBECTCRRALESE, 72V —=>av Ty
AZDRMUDT T v 7+ k= AT IR B A K 2 T
BUR & TR 5 EREFUR, 55\ ke o BRIk = »
Lo iR Sh bl biE, T CRELAPF= Y7 v
X aoTT7 20V —vav - F4 A2 @m%?%@mx» £ R
VEX BRI ¥ CE O = For S — e 1 SEpvex st 72U
Ya Ve T4 A Y DR Vifﬂi‘:f:tf"lﬂz JE Tl (ﬁ&ﬁ"lﬁ]iﬂ) L
TWET. 720 — b5 5 AR Z O G EIRIC X o THIE
Eh, BERCH L bhic=H ¥ — k7 v 7 L U icigasl
B T77A=EoHe, vv2r e vigttidiav7
Vit & LCipic s+ (D) vF v -~ 1969; GO AL v —a
A& ]CoadA =7 — 1976; w1979, Co7 v 7Lk =
FAF —REOREE B X & TORMWEN TR SR 5 HHRE O
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MXIEE ==

BMABIC L 5 Th, $ham P EROBRIC L T LT i
WA T, SOIIENT 2V —va v F 4y AR
ECHAIIE U < T B e BIF, shVEmE AT 2 o & b
ct¥¥+ RV.E.571v21976; R.D. 7 5 v F7 + — ¥ 1976;
RD.75vF74—FERL XFA 2197, £0X5pEN
BULT 2 ) — b BH ALY o THIA~BIR £ D & [ s e
CTHEESEbhE T, Chi—MoEXRBERE LCEAT L
DEEHMVFEERSh, IEShici=F o TR IicH- T
MG € — s Sh b o T (¥ 11.5).

N
CDOFE g

N\
fﬁ 1 \\T\;{’j(’}_b

B 11.5 BBzERK 72 Y—var F14RY

TS e h—AHENEEELTVIIE (I— T 5y 27 o ke
A), _ve—XE (R _ve—xX1969) dl=iiF—wIH4
HeE LT TE 3. coBd, 77y 2« h—ADEIEICX
o THHER2BI & F BTV HHIK, D% b = T FR(ergosphere)
MT Ty 7« h—OSllicTEES (K11.6). = RO FM
TR TERL TR Y, £OMITHAA S kALl
TF 5y 7« k— A OEEMFENITEIT A5 RTFRAD =24 F
—RfBR D ENTEET. Gllic=n = Bk P IE o feE B i A
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BT

(b Jinin &)
X))o ER
w
" GRttiiA &)
N TIR
L 1.6 A=+ 7592 shk—LOTIL TR

1§ 2 TA S IR F80E & A D M5 » 750 2 R TF e 2L,
MIE &L A D=2 F—RBER I & T hiE, =58 — L5
HPMEFLETOT, EO=3AF-RBOKTILTS v & « h—
ACFAERB T Lig, IhREg= ¥ — LEMRA18C
=ATEHRPOBHTHE L) ETRILT). 24 7 5 — F
DOHDETE, = TRV L TR L XEETFNT 5 o
T ek —ANHET LTV EEFLDRET. chbinihEgolk
D=L THH TR T ELCRL ET. =ATBHOET &

I TER
H 1.7 <Rrao-—xiis.
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X =xa¥—

27 b vHELL, B0 T A0 = 5 F —RiBe L, o
RBOHF L= TRABEHTE, BF Ok s —ED
300KeV—3MeV oD rifit Lt gshET (TLesvE v
a8 1977, BlEofliic, =4 aBRPToRT Loiiili#E sz 5

10—25 T IJ\III\I T l'il”hl \_IIII“JJ T ll“" T 7T Iiill;
F 4 ]
- ]
10-3 e 4
E _*?—\ E
- ¥ -
N P 3
1071 * -
F t R
i R )
e E
> 107%F 5
= = &
#_ = N
wn o o
BIUE = -
< 1077 3
R ]
1078 =
0% E
E \\ 5
[ (-
10710 \ 3
8 \ E
loﬁll PRI R TIT] IR RSN E R TT] B NI N RS 71 S SIS R RTT] M M W X N1 11
100 10t 10% 103 104 108

E (keV)
Bl 11.8 MCGS-11-11 0 X @& r R~ 2 b, Wi % 123 Mpc
L EhiE, L(0.09-3MeV)=7x10%erg/s. (F. =n ,
3 1981).



vr— AR EAETR (D. 54 24— LM a7 > 1 A 1978) < 2{REE
WURA DRGTF « BTl TRET B AP F ol (LA 74
vz 1980), ThicXfFoia v 7 r» v #ifil R ~ 2 Vv
A Y= 1980) SER%y AREATEEE & L CiRB ERh TR T,
NGC4151 (10.3) « MCG8-11-11 (B 11.8) @yt A2 27 b
AN ERS 3MeV Offi=fF—« Hyp b o 7% 4R <
HTEBRDLELT, ¥ vivernaD_vr—X.a2v7}h
VIBESAER SR THET. MAh 7 FA (1980) & F. w7
437 (198D) &Fhth NGC4151 & MCG8-11-11 i LT, #
=TT 7 e m— O A Mpg=5x10"M, & 5x10°M, & R
- TuwEd.

(3 HRX DR

MAHIR =7 a0 LB RE OB, <75 b4 FEORES
el o THEET 5K R F ARy — MBS Th o1
L5, BRERTF 97+ k—nADT 2 ) =25V EFAIRX
MEOHROFITHLEADIGH T, Lal, XEE Ty Ak
TR, ST 9027« h—n LHRERPVHTEOKENDT
7V = bLET, SR OEE, & AREST AT ARG
EWE Tkig <, i+ O fEME R S hTuvE T

TG D 4t b ADMERE ST B & ERIIET 5, HD
VRIE R T 2 BRTE O B T 5t LA VI CRefE b % L. B
WA 7 > — P, ¥ A lRgR S B o0 NGC 1275 & Eakan
Mo M7 @il Ehs Hy, 7 4 52 v F RIBEAHA LD 7 2
V=2 a v TS LRSI TWETL, B o NGC
1275, NGC5128, NGC 1316 ik sb2s 6 18, # 2= 3308 o 4R35 23
TRENCHE T LA RT3 0 & LB 2D 5 & &2t
TEET. —Ry, RENERBITE R S hiM82 o H, 7 4
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WXITE = A% -

AV MEMSL EDENMHEIER TWIFh DSR2 51k F 1
BRlch ACEFAR2LOTL x 5. BEERFEA MR 2
MazA 7 5 — bR Mkn 348 @ X s icE KnptERED ~ v 2 F
D, SR MBDHADT YV —vaviELBhET. ¥,
AMCIERLERATLED, NGC1052 > NGC 4278 TR &
NTWD XS, ST A% L offeoniett: s H 0 3. g
DR A O G 2 RO IG T OfFAET 5 & LB Eoflnb
W BT h, B2 7 5 — P, FRc 1 RoFa A7
CERBEFTNETLY 5. ThbEHE E L CEERNE R
WEsRXET.

SR Ao fE R baR Ty AR L3, BHECHEDE
5, BEREEOBR, IRBECREEROXS S, bOEMEIAR,
& BRI 0 B oo R U CEI PSR S AR S S hui
HhTsb, oAkl Eo@im (M~101M,) T1ERIT
0.1-1.0M, it 5 L BilibhEd. FHOEMICHLE TS ~
10V 4E DR, = DElEG TH A A S Egi & LT109—-101M,
DI ADG B, HEHREIS e & ofige, BBV IEEIEINA
e/ BAGEIC L > THRELEBRIRWED, ZOFAET 7 ) —
v VIRHT AN ADMGEO—2 Ll h ¥, ThiexT e
R BITE IR BIED & & ASR S h T Fe ARy, Bk
UE L A2 20 BT FS CUREE © &l uvalfE L35 2 bh 9.
L S O, WESRIS 0. 1—1. 0 Mu/4Re sl THRR A o A Asidh &
NGB I, HiFIERANE—IC 21 con WEILHINTAD 5 1%
ED A Ak fita T, Ui B T A T EE KRR b
FAE LR BT, 7 ADREIRD 28 & Tuvo M T Tk
HATPLCH 2 TT7 2 ) — P EEDELVOTY. Ao
Wiy, H AR I fEh, L bIERICEO AR E
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Thadicw, ZokikfalinthelkiixEbh i
D, SRrEIRCELESfey AR, BOLMERT7 2 ) — T3 &
LAEED— DL LTHELBbRSTL & 5.

FROEROR LR E B, HHVWIREDOKRLLIEFRSLC &
PTENE, POBEASNT Ty 2 « k=D ADPHRE & 7o
DEF. BIR=FAF L LTl Lol 2o iR 2R L
DT S RO HF A% HIN U E T 25 pOBHICBRER 5 » 7 -
= APFEET B b, S hiIch e RO e E ¥
FT. Thik J. G eax (1975) Ll - THIBERET S 2 - &
—ADEPNC I HROWH TS, FFy 7 « m—ADBENTFR
DHOOREED 2 TSI LT, HI IR Em e ¥3. oot
b, AROKESERHEIORBITLT T v 7 « s —AH B T
BT M Ll &4, 79 » 7 « m—adb14ikh
T, BilbThe@Besd 5180c3a, Hho0EE Gy
FE) DEEERTHE, BXT 5y 7 « A—n0WWHIC L 5 TA
FASKHEIhTLEVET. KBERACREOHE, MPERR

NI“.‘L 173
107 M@) it

Rr~4X 1013( (11.20)

EhzbhEd. &2 Mp/107 M, (107 My 2B 2357 5 o
7« k= DERTT. COWWERER (11.2) DEIEELD &
RETHE, 2075y 7 « = OEEM
Msy < 3x108 M, (11. 21)

ThHhIE, ¥AET Ty 7« k= ADIMIICEEHBIR D L
oY E9. BOWENLZOPMMEO =5 v — 2R LTS 1
B, FADKYXT T v 2 « h— A CEHENCHE SR, FhicT 2
V=P LTOEET. LrL, 75y 7 - h— A OBEAIXI10PM,
LA TR, BB CHERBIICT T 5 2 « =i
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WX = ¥—H

ZAERTLEW, 72V —vavhb=srd—2Tth 3o &
MTEFRA, LAANRBELLLIE, =fAF—-0HhHes
TGy 2 ek — AR RO R Mpn~3x 108 M, (32 h BB 2
— Y —DWEIIFIFEE L =T 4 v b VG Lp~3%10% erg/s I
SR LT g WAL 2w — v — DI IIEIE A b el e <
M TELX SR LET.

7Ty v e k= EIEEA LRSS X5 kil oo
Hw OB TR L ET. LR R ) LT B 2 4 T
BOI LIch O DA EIER (24%) X, Zo%kbhic
PLEREED L 5 L LETOC, WWHERITED L5 I Eo g
CEMERLTTHAETREIRES. e A0, kb
BRI BR A RO L5 LT5 4 L OMMpMTE J. 79
v MLV —21976; JN. A= — kR A ¥4 7 1976;
AP. S5t r=vES L veeel977; PlLYvy, GGA v—u
X, LCoha—5—1977; P.L v v 21977 WAL e Ra y 2
1977; J.G. -2 1978; .79 v # 1978; G.A. »— 1 X L ].C.
Ay —9— 1978 L.M. A2 4 & M. 4 v b 1978) 25
TWTHEEIRE L. Fhbilhiuies 7 » — MR AIE4
BREDT Y —v avEORNRESTTN, 7 2—+—0ONKE
CRE-7T ) — v a vE M21 M/SE2HT 5 o oicid, duls
BBl e i3 SISEHE Clodhilis bl o T Lsl,
ChITFEEHIRSED W5 I hhir LA, WMET5HETL
5. ODENICER er AED S, th EOHNDNHEEEN T
B~ O B OINEERAH D B ET L, 7T v 2 « k=2 DI
JITREIE & 78 » UR TRER L oM% & SR HmECe b, &
ADOMMEI—JFEELH b TEES. EBITT T v 7 ok
—ANEGELT WSS — -« FF o 2 - sh—Thiud, LEOHE
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KD 9 ¥k, FAR—REOCED SEHERS Y,
TrY) = vRVESICBETE . C0E, POBIGEEI
AEANCHE & e b £

AR 7 7 » 2 « m— A OBRTHLHFATT. #
DM, HH IR EENLDF ADT 7V —> 2 vEELDIL
W, FhalERES2 v P EEROBEDPETED
ey, &5 WCIMEITBRCEA EhictExPhidic ) 8
AT, EIWHEOBER SN, BHERERZ ORI D ~10 M,
DTy 2+ h—=ATh ~1024ET 210M, OBKERICHETE
DTTF. IbicEd, FI v 27 - h—n s Mpu~3x108M, LI Eic
BilchiE, FoFIEREILE S5 RBERA s, EXRHRENRE
Thhishih, OO HEEYEE NGC 5128 % NGC 1316 ©
RIS 2 F D 3 5 eIEA R 7 = —— (dead quasar) &% 7o+
ZELREARTIED D FHA.

4. LA ORIR

ROBIET O A A KER T S v 7« R—ADHADT Y
—vaviehaibiE, MRKELRT 7y 7 - A=V OB ES AD
et e ME HITEB X hic b TRDZ, @ikt s 7 »— M, b
B = =Y — RS ERT EEL DR ET. bl
PRI 7 5 o 2 « k=AY ER T B ELTE T 2 U —
BT ARG, hOEEIERED AL, Sikor AR
POBEIRCOHE Shic L LTHBRER 7 7 » 2 « R — A HFFAE
Ui, Migdi] (emission-line galaxy) %ok » b+ AK »
MR Chot-spot galaxy) @ X 5 icHuiCE 7 bR HE A S F ik &
FRo @ & 78 BIST, RIEVHER A = 2 b AR EEA « X AR
B ShiswTlz 5.
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X1 =04 =

HOERIZBRER T 5 » 7« = ARBRT 2 HERERO=D
KRB TE 4. £O—2 @M pHEE Lo Z, T TICEARE
75y 7 e = ERODEBEICER » Tl & 0 5 BT G
PER A ALROTE DI BRI ThhE, fFREELTo
FEPNCHREEL 7 5 v 2« =B S h AT REHEE T
EFRAL, FHOPMCEORF Ty 2 « - BB &L LTH
TSR IR EEL B ELTESTLY 5. ZoDIR o
AL s 7 IR e KR e e M B oo f S SR oo S D e & o
BRERT 59 7« h—ARBECT S &\ 5 T, Fl X
MEKLEF AL LEHETRE, FOFADT 7 ) — 2 v THhLEE
PSR R AR S h Wit rE L bh . %5
gk ], Goeax (1975) PG T, ik B RS
Tthtc ~10M, D7 5w 2 o sk — A ~10%E DL PIIT ~10° M, B
LB LSS EEELET.

HADPEBFECOWTE, TTRHELLIMLE L. ThiTidgg
T OMNBET T 57 AL, HHTP O 5« O ERHS CTld
SRicw A, RGP Tl B e LR o iR o =2
MEZ BRET. Lichi-T, SISO kO v itk 2 f 4
i, F1L4EFERTISR9Mb L ET. A ADOHRBET 5
R GaHs IS L

#5114 OFF LFNEF R E R WITE R A 5 - T F 3. B E
75w 2 k—ADHBEIH, THiv, A oFEE Dk » A 21
s X h Bl e L BRI 2 5 2T Th b, FEAIINICE
S O WELRABC v b R b fo b idsh F9. Bl
BRTWAIEGAXRFEHMEL 22 « -V — 12 2z=3.53» 0Q
172 (Q 1442+101) TH45, XS LAFHHBEHEO2 = — ¥
—OFALETEFT. ¥, H 255 SRS D L]
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#1144 P LEEE o R

7552 -k H, H,
=MD MbﬁiLL SR o AL O b ru%m&mﬁf¢
I AD il EEMICHE ST | AREMNCBIE | ST TF o 2 - h—
Pria Sre e hic BRI
SR O I B 7
G, _?ﬂ'\“ﬁlﬁﬁ;% Gy, GiH; Gl
o, St
A
a LM TR S
WL Lo B
L pads] GaH,y GsH, Gyl
bihd A

HBThoTeb B LHTEET. COEA, RNOBRESELPL
WETD & ORI, ]SO RESTFET S &tk 3. BRE
TSy 2 e k=D He DA, LN O ey e o
Hofefe BIE Hy B, z2rd 225 2 w— Y= 2VFET 5107
<L, BIfEE CHEINCE > T B0 THRIE, FARE TR
I < ROEEI O B0 & 0 SO & 0 HH S h 33T, iE
TR s e B A TWS Elbh T, BHAERT 7 9 2 « k-
B OBERPHTT O, H DI WTRIEH 5 Th, T
O AFR AR CES LIXED FRALOT, kD Ha 04
CThIBEY: L oMmAgTcE . aoMWf, T v 2 k-
ADRFFCR W ¢210°4F) #ELET. Lk, T0Q1720
z=3. 53 VXIE BRI D O LT <, 24 Rl R D 2 =
— ST ETHERET. F, EOX5 T
ML X5 D a ol bil, +XToMMCBLEE 7 »
7 k=AW ENATLY 5.
HADPFEF OHLE IR CE S R L £ 3. G o ¥ A b
mhﬂkw<tbhu¢@fﬁbﬁdﬁwﬂMWmfﬁmw)ib
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WXL =¥ -

b EX i 244 (giant spiral galaxy) <°EK7cRiFISH (giant
elliptical galaxy), %\ & HickE D, cD # o J5 s
DRI L, B Uedilin & b Sk E i 7 — 7@l
it b bonla, FOhOHFART 2 ) — LT, FAR
LM EWRTHHE LI D 3. i, PlEEFED
SEERE R b s TR T b, KE KRS 2 2 FoHlE
EHDEIRS R R LT oo dHrbhEd. FARENG T
BIE, YR NS W 0 JF 2RSSR X b b O EEE
WzmRLed <, G Ll gimiiadic k5 2o (G R.
FAF—1976; S.M. v — & D.S. ¥« ¥ v 1976; FHILHES &b
T 1980) Dz, SRAFAPAD &0 X b & I07% L F S o JF 2h
DRI AR L3 e e, gk, DS OB &
DB 2 Fitz o, G o8f, WOEiRD) & BB Lo
[ R A IS EfE L7ewWT L x 5.

EC, BEied 7y — FETORBENEMEZHE VT, TT

EEELABIE LT WEd. Thbed 5 —RERET3 L,

1) A 7> — FEFORLEIEHEMEL, HMASNTTh5
O URER S TA T L.

(@ A 77— FERMILSA, SAB, SBiskvr, SO, Sa, Sh,
ScovFhimd R Ehas, WEMtbcy v 7S (RS
) &b, ZEHELRT bHONRL .

(3) NEW, ZEREE, MAERRIT 24 < B Hh b,

@ Cav b, 7452V K F¥AR fHKE HD 0oE
KigrmiEriFobnnid ..

(5) SAFWENCIE T A EE A <, A 7 7 — MR OICEIRNAT
BT, BHAWIIPNEWT LT DAV A-TH5.

L 3. ThBOESRICTEERRE D I e TR T o
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BREZHLLS &5 LAL SRR LEDLRThERD ¥
AN, TRERMOETHEILY EHELTAE LY 5.

ST ENC R AU G & WD SR H O E Wk, Gy o A B
S ASH T X - TSR T WA 7D 37205, w17
7 — MRENCET 5 7 AOHEEH R E LT, G aREM TR WS
ERRETHL B r ¥+ Gofl s LtNGCI1275 2 NGC
5128, NGC 1316 & bWaH o EMNTE T4, ChbikwThd
HiRA DR RSB MN TH » T, MBPL 1 BOES 7 » — P
WTChd D EeA, HEFHETREE WS 3HEHOMELL
M82 D8 L U X 5, {50 sbEI S Gy @ AN
OB T 20— bthc e bELORETA, Ll, €477
= MHA O T T EIFHII & W 5 bl T, afknrbi
HEThbii—fficd F¥EA.

W SR % 7 — A OJBBA 5 SO, Sa, Sh, Sc &8s h %
T4, S hEFERR YT 4 (central bulge) AS[HM%CR; LTH
WENNE L RBRIE DL 5 TET. 4 7 5 — b AL SO-
Sa OB 284  Honbiifisnsd b 345, SO » b Sc ¥
TOWT RIS FL S, O EEE o A5 g & d Ui P R o A &
OIS REEOMIENFEE L ERA. oo EihddffiIko ks
SREAKERT I v 2« = OB LERFTHDZ L &, Fl
MR RO S Gy 07 AREELIHAF Tl Lo & % kT
BADEBRTEET. SO-Sadtf 77— MRS ENS
MHEERLT, T.M.~y 2=, B.otY) y 2, W.T.% V.3
(1978) (EHRFTFIMEH O MAL LI 7 7 0 — b5 05 A % i
LTV ETFIMLE LS, oG AL L CIEBETh Dk
B, S DI Toh I A R oK IS i SAD A 7 &
— FRFAFER ST X vk T
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MXIIE =3 -

B DAy, AR R E BRI R T <,
a7 — 20\l Eh 5 . SMovasy, HJ &
=, M.P. v o vy (1980) EEEMER ARG % 5 <1,
HWEE DX ADFRBE LD &SIt 75— b &R L
Pic 22— v AEHB IR B E2RL, FOEFDAEERAO
WErA (G) OT7 27 ) —v 4 VEFBEIRTWBEH LT W E
T COXERME SO RN Ui 27 H OBl (5.2 48
) ESWMMT AL/l ¥38, HREorAolinied LE
W HPRREIR A T NT D1 7 5 — PRI 5 TV B Tk
<y S DM EMTY v 7R EED IHLTW S X0 i, il
BARETT7 2 ) - bTA0E53 2,2 LERA. Vv I/l
OFREL TP LB S H D 9 (P.W. & v 2 1968;
PR ERE 1979). ¥4z, T. Mi~p2=v, B.4y o, 2, W. T.
0y (1978) RIEBOFER Lok B A0 B L HE Lo
Hoo Mpy/Lpg 5475 (24 9.16) @i seC, @Ot A 7 » — b
gl vk Mkn 348 @ J0 5 Ik A e G Rk & L TR E
B EW S HELRINA RS LT3 POEIRINC & 5 TR
HAPEELEHEZH U T Db, 4 77— MR dR
HH ADGARIEY O SR EHI S sk Lal, &b
il 2hTwb NGC4151 T, 0 X 5 i —o%R
ShTuwiEA.

G G bz A 7 7 — PPN 5 7 AD AR & LT HEN:
PMEN ST, T T e 2 e k= ORI IR AL R o iz ¢
RO R A SRS Gy AR E LT 5. & Z
AH, BRKEHETF» 2 « s—ADBRL e AL ABH O Hy &35 2
HE, 1HAOKEOUM AR 4. ~10M, 075 »
7 o o= AR T PR R IR T O R O T b AR B I
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TThHY, Thi—BAhs L0 L v A-ThHDh, M
T 5B &, FM el & 2o id ik« ek & fo il i
D7 Ty 7 R—=NCHETSETFHERD LT, HFEEN &
2 SR DT R 2340 R ST i WBLTE, IR 7R o
EINE X ERAD, LLLoB 2R G Re N ERH © MM S o
BRETZ 9 7 « A= ORE EOHIT, 50 RE X icllihas
HolcLHEM LTS, HicAbidh Lixflbh A, MfHRL R
DHFTEFERRC KB D 7 5 » 2 + =2 (1—10 M, <Mpy €108
—108Mo) HEBIhLT L, Beb { LW THEEY 4\ 10 1
ICHAERE TREL, 7 ARHASh 3 EchOLBEI 2 LT
EICEBZDOIKETELHEITL & 5 2

11 EDIL i, FUMTRLHELEETH D, 2hbd
PIRTBRERT T v 7+ k=D T 7V = 5 v LRI
X > TR ERBHIEDH D A, R 2Tes 7 »— b
o> NGC 1068 @ PIEIR A @il Sh 5 ~10° M, O K4 T »
AR =2, Td, Zox A% 108—10°M, F i Ui Fs iz ic
WHLDE A TR AWWHEICRS C L0 TER W LR HR T

i, 28w 7o — NS R e R
Fow 2 = DSARIITeh, 18ea 7 — bR O LRI
EVARBMICRIL S B LR D ET. b bAA, WiHL A7
— MR DAL A ST DB L A de T LA TETL : 5.

RIS R b h 5 SRS IEu, (1) BRERZ S 7 -

k= DA E T ORI, ) EHEBETE ST 5 2D,
(i) ST OILE, @) FEHEBLLOMERRG, ) SHT O 2 b f BT
EDOMIIEFMEDRMLE 2 bR ETH, MPOKRTHRDH,
TWitWOREIRTT. Lirl, Chixfdc s 5 T ~<& 4
DTED Y ERA. KIS IFLE S T S ikl i
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HXITE =¥ -3

WEETICH B R TH b, Fh SOBIFEO BT T
WHNLBTT. A 75— FATEHE L ‘O Ok, e
EhichEcoTtd.
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MCG 8-11-11 UGC 3374 0551 10 +46 2551 1 6100 14
Mkn 3 060948 4710311 2 4100 25x35 15
Mkn 6 IC 450 06 4544 +742910 1 5300 20 14.8
Mkn 374 0653 +50155 1 13200 7x7 155
16.5
VIZw 118 07 02.3 64 42 1 23700 14.5
Mkn 376 07 10 36 +4547 02 1 16800 12X10 16
Mkn 378 07 13 10 +49 46 57 2 )
Mkn 9 07 32 42 58 52 56 1 12000 25 15.2
Mkn 78 07 37 56 465 17 42 2 11300 10X15 15
Mkn 79 0738 47 +495541 1 6600 20x40 13.5
Mkn 10 07 43 07 -+61 0325 1 8800 20 14.0
Mkn 382 07 52 03 4391907 1 10200 12x7 15.5
Mkn 622 030121 +390901 2 7000 14x12 15
Mkn 1218 NGC 2622 083513 -+2504 17 1 90300 20X15 14.8
VIZw 244 08 38.6 +77 05 1 39100 16.0
Mkn 391 NGC 2601 035132 4304340 1 3000 24x18 14.5
Mkn 704 091539 +163059 1 8BOO 20X12 15
Mkn 106 09 16 18 -5534 21 1 37200 5 16
Mkn 110 0921 44 4523008 1 10800 7xX10 16
Mkn 705 Akn 202 092320 +125704 1 8400 11 13.9
UGC 5025
Zw 0934401 Mkn 707 093426 4011914 1 15200 10x8 15.4
Mkn 403 09375 4212726 2 7100 14XxI12 16.5
NGC 2992 Arp 215 0943.3 —14058 1 1900 12.6
3C227 09 4506 +07 3917 1 25600 8 17.3
Mkn 124 09 45 24 +50 43 29 17000 7 16
Mkn 1239 194946 —012235 1 580 14 145
NGC 3081 09 57.9 =22 40 2 2400 12.5
Mkn 1243 NGC 3080 0957 14 4131702 1 10900 12x18 15
UGC 5372
3C234 09 58 58 429 01 30 1 55400
Mkn 715 10 02.0 415 01 2 25200 7 16
Mkn 716 10 07.4  +23 20 17400 7 165
Mkn 720 MCG 1-26-32 10 15.0 +07 13 13500 15x12 15.5
Mkn 141 101539 464 1306 1 11700 11x14 15.2
NGC 3227 vV 209 1020 47 4200706 1 1000 830 12.2

348



HAl 477N zR »

E o # 7l #  a(1950)  8(1950) Sym \” sy B m
) hms o s v w
NGC 3227 Arp 94
Mkn 142 10 22 23 51 55 50 1 13500 7x9 16.5
Ton 524 a 10 28 46 29 02 27 1 18000 10
Mkn 34 10 30 51 60 17 22 2 15300 12x25 16
Mkn 634 10 55 21 204503 1 19700 13x10 16
ESO 215-G 14 10 57 07 -—51 10.4 2 5300 90
Mkn 728 10 58.4  --11 19 2 10200 13x11 16
Tol 1059105 10 59 21 410 33 47 1 10200
NGC 3516 1103 23 4725020 1 2800 80 12.3
Mkn 734 1119 11 +12 00 45 1 14900 11 15
VV 144 Mkn 40 11 22 48 4543927 1 2800 10 16
Arp 151
1Zw 25
Mkn 423 MCG 6-25-72 11 24 +35 31 17 2 9600 20 15.5
Mkn 1298 1126 44 —0407 34 1 17900 14x9 15
VV 150 Mkn 176 112955 +531335 2 8100 8x60 16
12w 27
Arp 322
Mkn 739 NGC 3758 11 33 53 4215222 2 9000 10 14.8
NGC 3783 11 36.5 —37 28 1 2700 72
Mkn 744 NGC 3786 11 37 04 +32 11.2 1 2900 7 15.5
Mkn 42 11 51 06 -+46 29 24 1 7200 12 15.2
Mkn 1310 11 58.7 =03 23 5700 13x11 16.5
NGC 4051 1200 36 +44 4835 1 700 280 1135
Akn 347 NGC 4074 12 01 56 420 35 40 2 6600 15.4
Mkn 198 MCG 8-22-73 12 06 43 47 20 07 2 7200 12 15.0
NGC 4151 1208 01 -+394102 1 1000 450 11.2
NGC 4235 12 14 37 407 2809 1 2300
Mkn 766 NGC 4253 121556 4300526 1 3800 25x13 13.7
Mkn 1320 12 16.7 =01 33 1 30800 70 15
Mkn 205 12 19 32 +75 35 10 S/O 21000 6 14.5
Mkn 50 1220 51 4025722 1 6900 12 15.5
12224-04 12 22 48 404 37 52 22900 17
Ton 1542 Nll;n 771 122933 4202602 1 19200 10x7 15.1
n 374
NGC 4507 12 32,9 -39 38 1 3300 68
NGC 4593 12 37.0 =05 04 1 2600 11.7
Mkn 231 12 54 05 +57 08 38 1 12300 12 14.1
X Comae 12 57 58 +-28 40.2 1 27600 10
Mkn 236 1258 18 4615526 1 15600 7x11 17
Mkn 783 13 00 30 +-16 40 33 2 20400 7. 16
NGC 4939 13 01.7 =10 05 ? 3100 12:2
Mkn 64 B340 13 04 48 34 40 22 1 55200 7 17
NGC 5033 13 11 08 --36 51.8 1 1000 10. 6
Mkn 1347 13 20.4 08 25 2 15200 15x10 15.5
Mkn 789 13 29 54 11 22 2 9300 13x11 14.5
3C287.1 1330 21 0216 11 1 64700 8
MCG-6-30-15 133302 —340244 1 2400
Mkn 266 NGC 5256 133 15 4483153 2 8400 20x25 E:]S
Mkn 268 13 38 54 +30 37 49 2 12300 12 15.3
Mkn 270 NGC 5283 13 39 41 +67 5527 2 2700 15 14.5
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Mkn 273 13 42 51 +56 08 20 2 10200 12x20 14.5
Mkn 69 13 43 51 -+295309 1 22900 8§ 16.5
IC 4329 A 13 46.2 —30 03 1 4100 70
Tol 1351-375 13 51.3 =37 32 1 15500
Mkn 662 13 51 46 +23 40 29 2 16600 9 15.5
Mkn 279 135153 +693313 1 9200 15 14.5
Mkn 463 MCG 3-36-5 13 53 40 +18 36 58 2 15100 25x15 14.8
Mkn 464 135345 +384907 1 15300 6 165
Mkn 668 0Q 208 140446 +284135 1 23700 11 16
[ Zw 81 14 06.4  +49 05 215600
NGC 5506 141039 —025826 1 1700 13.5
Mkn 673 NGC 4397 141506 +27 0515 2 10900 26x20 15
NGC 5518 141543 4252200 1 5000 13.5
Mkn 1383 14 26.5 01 31 1 26500 10 15
Mkn 474 NGC 5683 143306 +48 52 47 1 12300 12X10 16.5
Mkn 817 14 34 58 +59 0039 1 9400 12x10 14
Mkn 686 NGC 5695 14 3521 +3647 13 2 4200 45%30 13.9
1Zw 92 Mkn 477 143903 +5343 04 2 11200 20x12 15.2
NGC 5728 143937 —1702.4 2 2900 12. 4
Mkn 478 14 40 04 +3539 07 1 23700 5015 16
Mkn 841 1501 36 +1037 56 1 10900 11 14
Mkn 845 MCG 9-25-22 1506 12 51 3841 1 13900 20x9 15.6
Mkn 849 151751 +284526 1 24700 6 17
Mkn 854 152437 +4334 15 1 46800 6 17.5
Mkn 1098 MCG 5-37-2 152738 303923 2 10600 13 15.1
4C35.37 15 31 44 -+35 54 18 1 47000 8
Mkn 290 153444 +580401 1 9200 10 15
Mkn 486 153521 +544322 1 1700 8 15.2
Mkn 291 1552 54 4192016 1 10500 10x13 15
Mkn 493 MCG 6-35-17 155717 +351013 1 9400 10 14.9
Mkn 298 IC 1182 16 03 22 +1756 11 2 10300 16X20 15
Mkn 871 IC 1198 16 06 15 12 27 44 1 10000 20x15 14.9
Mkn 876 16 13 36 +65 50 37 1 38700 9 15.5
ESO 16154061 16 15 18 <06 11 12 1 11400 16
Mkn 877 16 17 57 +17 31 35 1 33900 7 155
MZw 77 Mkn 699 16 22 05 41 11 48 1 10100 8 15.4
Mkn 883 MCG 4-39-8 16 27 47 +24 33 06 2 11600 10 152
Mkn 885 MCG 11-20-16 16 29 43 +67 29 06 1 7900 13 15.4
NGC 6251 1638  +833) 2 14
Mkn 504 1659 10 +2928 43 1 10800 18x12 17
Mkn 700 MCG 5-40-3¢ 17 01 22 +313139 1 10300 8 15.4
UGC 10683 B 170224 —012823 1 9200 17.6
Mkn 506 1720 45 +305539 1 12000 24x18 15.3
Mkn 507 17 48 55 +68 42 50 2 10x8 16
KK H2l 180620 +6738 1 40800
Akn 539 1827 34 +502019 2 5100
3C382 183312 +323918 1 17600 15
ESO 103-G 35 183322 —65283 1 4000 15
ESO 140-G 43 Fairall 51 1840 15 —62 24 58 1 4100 15
Fairall 334 IC 4777 1844 11 —53 1230 2 5500
ESO 183-G 13

3C390.3 184538 +7943 06 1 17100 12 16
NGC 6764 190701 +50 5108 2 2400 120X60 13.2
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ESO 141-G 55 1916 57 —58 4552 1 11000 1
IC 4870 19 32 48 —65 55.5 2 760
NGC 6814 19395 —102633 1 1600 136 12
ESO 185-1G 13 194103 —5122.3 2 5500
Fairall 339 20 07 59 =57 14 00 1 16300
NGC 6890 20 1417 =71 01.0 22400 13
Fairall 348 ESO 234-1G 56 20 33 24 —50 1550 2 2300
Mkn 509 20 41 26 —10 54 18 1 10600 10 13
Mkn 896 MCG-1-53-38 20 43 44 —02 5947 1 8000 22x15 16
IC 5063 20 48.2  —57 16 2 3400 13
I Zw 136 21 30 01 409 55 01 1 18500 30 14.3
NGC 7212 22 05.8  +10 07 27800 15
NGC 7213 22 06 12 —47 25.0 I 1700 12
1 Zw 175 Mkn 304 22 14 46 +13 59 20 1 19900 9 15.5
3C 445 2221 14 —022058 1 17100
Fairall 357 222339 —7030 00 2 8500
Mkn 915 MCG-2-57-23 223407 —124815 1 7800 27x14 15
Mkn 917 MCG 5-53-9 223848 4315430 2 7500 2013 14.5
Akn 564 22 40 18 +29 27 47 1 7500 14.4
Mkn 309 22 50 10 +24 27 54 2 12900 8 15.3
Mkn 1126 NGC 7450 2258 10 —13 1114 2 3100 33x20 14.5
Mkn 1127 NGC 7466 22 50 38 4264659 2 7400 24x17 14.4

UGC 12319
NGC 7469 VV 254 230044 -+0836 16 1 5000 89 13
Arp 298
Mkn 315 11 Zw 187 230136 +222116 1 11800 15 14.8
MCG-2-58-22  Mkn 926 230207 —0857 19 1 14400 10 14.5
3C 459 23 14 03 +03 48 52 1 66000
NGC 7582 231538 —423842 2 1500 11.8
NGC 7603 ?{[kn 530 231623 —-000147 1 8800 55 14.4
rp 92
Mkn 533 NGC 7674 232524 4083017 2 8800 10 13.6
Tol 2327-027 232758 —0244.3 1
Mkn' 1133 234130 +272616 2 7300 20X13 15.5
PKS 2349-01 234922 —012554 1 52200 12
Mkn 541 235328 +07 1442 1 12300 10 15.5
Mkn 543 NGC 7811 235952 +030430 1 7800 18 155
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