%5 53 % 55 5 # R X % # Vol.53 No.5
2012 4£ 9 A ACTA ASTRONOMICA SINICA Sep., 2012

STE R E (R IR R E AT R R B 50

koM T OHAR EHE O EEE XX

(ZFEIRIE R B 5 5 S 2B BB 650092)

T BT 107 DB (20 MR THIERA 07 N HBIKER) MO, B
FHE. Hp RETRFEEE. 5100 A pyBaasef, SeaMepe. S MBSt 6 TR
R RN T, FAEH 5 GHz WESE M. 2 TENZEAMH
K, [REIWLGRAT: (1) STRTERERORFEREMAOEE. SHHMRE. SratE
ZIHRA TS, T v BR2E BRI UM RO, I R, S ot BE 2 TR A 5
ML (2) ST RARIEBERBEIRE, 5 100 A (R R M A 55 A SE
e, T LRI AR RIS, 5100 A fy e 0 2 L EA RAGHIEH:  (3)
ST TN R B R R, RATRIE B M R T A 2. T s
PR S e T L MRS R A ST R B 1 22 57 W] B S-S T TR BB [ 9 S A 5
SPF FL T R S5 R MRS R AR A AN R 2 T P SR ER M T S R Y s AR R
EE. 2T A AF 22 AT AR MR S i MR B TR WU R o AT R EES s S L
ELARBIR Z M RA R KA.

XA EBR. &3, XEHS TR RRWE, SEESE ER
PESES: P158;  XERIAE: A

1 5|8

s B S B R S RN L B U B R RS L AR R ZE A, e RS A S SR BE R [ AT
PRKRZE BRSO S i MRS B RIS R T SR R AR, 1] 2 [ S5 L R i BE AR 22 T LK
R —BoRUL, FSTHRE R =10 5 5 GHz HTROEES T 102 W-Hz ' - St R X 4
SRS R AR L TR EAR, R KT 10805 GHz HHEERT 102 W-Hz ' - Sr!
PROSTHMRERR, ROV TR 2 ST R 24 5 CHz EHE Y
4400 A WIBBER LL, B Lot 3701 Strittmatter 25 O 52 H gt B B AR S A7 S OURR,
X —ZEREHME Kellermann %5 7 ESZ, JH Miller 45 18 JIE 35 T 5 o 7 28 2 e 4 B0 ik
ST MR EARER 5 ~ 10 . BRI BT TR W2 B AR S e MR B AT TE— MR TE Y
TEE, FHAUEIRA A7 B 4510 2 B FUEE 1014, 85 5 H 7 P S5 v R B AR St P R R
4 22 5 T RE B AR S R R R MY S R R SRR IR TR, S R T i R AR IR TR AR
B, RTTA TR E SRR AE U216 3T o T S MR R AR, (R 2 A B &0 5T

2012-03-13 WH|FH, 2012-05-14 W F &R

* EREHRRFEESTHE (11163007) . ZFE 5B A1H7 H B\ K 2 548 =8 0 AE R M4 2 Q11357 I BA ¥E B
T ynzx@yeah.net




370 x X % # 53 &

TR B A G L R B A L BE AR G, — BB AR SRR E N Z LR A A,
i — LB A BB E N Z [E A ARG 21517250 SR 7 55 Fiy 2K 2 e ¥y S S B A
S5 v R BE B AL BE AR S, P R R IX 40 St v T R AT R MRS AR, R AR B
AR R E BN O E X EESR, M T A BRI R FEN R E RN A RR
B EER R PO SRS BRI G2 BE 2 [RIAR S A B 5T RE A8 AR I b B 5
AT LR ARSI 100 B PRl BB E SR, RAOTAASOw B AERS T 117 A
KRR R B, —J e E AT B O kX B B, BOBEE. PR, 5 GHz
STHOGEE. PR 5100 A f B EGHEE Z MR AISCHERETTRTSE, M Hp RATRIEEMZ
TR AHATOTE, B2 T —HWAEXWER, HFXERIYHEE SGE T,

2 RARESHERFENRR

2.1 ARmeSEEERERE

R FE L X A Sk 2 O RIS 1 ay e, SRR e, I 4qd ORI 4EE
[ Mpu = RpLrv?G 130732 Hidt Rppr AR FIBRHFOHER, v BRELXH
SEWTTEEEE, G RZTIHE, T v = f X vewnM, vrwam &K FLIE (—KI Hp
RETARFIE), f= L. [RETELRKIZ IR, 5205 i 27 4 LR

RpLr vewaM |’
Mgy = 1.464 x 10° Mg . 1
BH S (It—days) [103 km~sl} © )

BT R R B IR R R X 4R Reir RTERLRE, #EZHRECLRERE
Rprr FIESNSE IR E PO2831 fE RS M BF R BB KK 5 100 A &b
Rprr oc ALG{p0 1?8 2933, AT LIS 2]

ALA(5100) 0.700+0.033
s

RpLr = (32.9179) | 00—
BLr = ( —1971104 erg - s—!

It — days, (2)
Herf ALL(5100) 2 5 100 A fy s eRE, BAAIR erg s, It — days 206 H (06 1 d PIfEHE
HIFEES).
AT ARSI 5 S R T R S R MRS B A g R T O R S R, ARSI BRARHE R -

(1) EHEW 5 GHz %R, (2) EAROEE. J6% 5100 A A AEEER 4 400 A
WMEEE; 3) N TIHHEEREE, CHMEFEREE; (4) BT IHDHERGIREMY, #
AL, POCER R FREMIZERKEEE. 2T U LR iasEmdE, RITRET
117 KA (20 M TEM 97 DS EBKER) WL BME. FKR 5100 A f¥f
6B, Hp KET&RMTEE (FWHM) | #OGE., STEME. 5 GHz EHE, WRER1
L, FIA—ICERERIEMTIES T T & MR e, RS RIIRER 2 . R
1 BT (1) BEARAR;  (2) HARE (RQQ A B TEREM, RLQ MHHHBEREE
BAK); (3) LLBAE: AATTEE 0~ 2.2; (4) BOCEERL erg - s™1 AL (FI A BB A 1 1%
RE)): TG 10%40 ~ 10Y77 erg-s™ 1 (5) BICEWSHCHR;  (6) BIFAREY Mo H
A (R R mBeEE (1) ~ (2) RTHERENERTES Woo % 19 BRIKER—K):



5 FEREIRGE: HTHREARIRFREN N BT R 371

S ATTEEE 1097 ~ 1010 Mo; (7) KK 5100 A fy 8GR LL erg - s~ N80T, (8) Hp Y
RETRFEL km - s~! N EAL, Hd « RR Ha BT (9) WK 5100 A fysfe g
M Hg RFTRIEERI SR (10) SEBRE R (11) HEBRE R S5 3CH;  (12) B
5 GHz f % Sy DL Jy AL, (13) MEHE S B9Z% 30K

®1 SEEXEGHE

Table 1 The samples of radio quasars

Name Type =z lg Lpor Ref lgM  1g(ALy) VEWHM Ref IgR Ref IgS; Ref
(erg-s ) (M) (erg-s™") (km-s™h) (Jy)

00264129 RQQ 0.142 45.39 19 7.58  44.8451 1860 35-36 0.03 37 -2.292 7
00524251 RQQ 0.155 45.93 19 841  44.8129 5200 35-36 -0.62 37 -3.131 7
01574001 RQQ 0.164 45.62 19 7.7 44.8597 2140 35-36 0.33 37 -2.097 7
08044761 RQQ 0.1 45.93 19 8.24  44.8195 3070 35-36 -0.22 37 -2.623 7
08444349 RQQ 0.064 45.36 19 7.38  44.2355 3800 35-36 -1.52 37 -3.509 7
09234201 RQQ 0.19 46.22 19 894  45.1099 7310 35-36 -0.85 37 -3.602 7
09534414 RQQ 0.239 46.16 19 8.24  45.0755 3130 35-36 -0.36 37 -2.721 7
10124008 RQQ 0.185 45.51 19 7.79 44.73 2640 35-36 -0.3 37 -3 7
1116+215 RQQ 0.177 46.02 19 821  45.2101 2920 35-36 -0.14 37 -2.553 7
1202+281 RQQ 0.165 45.39 19 829  44.6503 5010 35-36 -0.72 37 -3.081 7
1307+085 RQQ 0.155 45.83 19 79 44.7218 5320 35-36 -1 37 -3.456 7
13514640 RQQ 0.087 45.5 19 8.48  44.6415 5660 35-36 -0.64 37 -1.876 7
1402+261 RQQ 0.164 45.13 19 7.29  44.4099 1910 35-36 -0.64 37 -3.208 7
1411+442 RQQ 0.089 45.58 19 7.57  44.5119 2670 35-36 -0.89 37 -3.215 7
1426+015 RQQ 0.086 45.19 19 7.92  44.6117 6820 35-36 -0.55 37 -2.917 7
1444+407 RQQ 0.267 45.93 19 8.06 45.2 2480 35-36 -1.1 37 -3.796 7
1613+658 RQQ 0.129 45.66 19 8.62  44.8426 8450 35-36 0 37 -2519 7
1617+175 RQQ 0.114 45.52 19 7.88  44.3747 5330 35-36 -0.14 37 -2.963 7
1700+518 RQQ 0.292 46.56 19 8.31 45.433 2210 35-36 0.37 37 -2.143 7
21304099 RQQ 0.061 45.47 19 7.74  44.3345 2330 35-36 -0.49 37 -2.688 7
0022-297 RLQ 0.406 44.98 19 791  43.9777 4200 35-36 4.4 18 0.0128 39
0056-001 RLQ 0.717  46.54 19 8.71  45.5441 3000 35-36 3.58 18 0.1461 39
01144074 RLQ 0.343 44.02 19 6.8 43 2515 35-36 5.05 38 -0.174 40
01334207 RLQ 0.425 45.83 19 9.52  44.8325 13500  35-36 3.56 18 0.0334 39
01344329 RLQ 0.367 46.44 19 8.74  45.4472 3360 35-36 3.53 18 0.7226 39
0135-247 RLQ 0.831 46.64 19 9.13  45.6435 4500 35-36 3.34 18 0.2304 39
0153-410 RLQ 0.226 44.74 19 7.56  43.7404 3385 35-36 4.1 38 -0.027 40
0159-117 RLQ 0.669 46.84 19 9.27  45.8388 4500 35-36 3.03 18 0.143 39
02214067 RLQ 0.51 44.94 19 7.29  43.9395 2118 35-36 4.56 38 -0.114 40
0237-233 RLQ 2.224 47.72 19 8.52  46.7202 931 35-36 3.18 18 0.5315 39
0327-241 RLQ 0.888 46.01 19 8.6 45 4007 35-36 3.98 38 -0.137 40
0336-019 RLQ 0.852 46.32 19 8.98  45.3222 4876 35-36 2.48 18 0.4564 39
0403-132 RLQ 0.571 46.47 19 9.07  45.4771 4780 35-36 3.67 18 0.4594 39
0405-123 RLQ 0.574 47.4 19 9.47  46.3998 3590 35-36 2.47 18 0.2923 39
0420-014 RLQ 0.915 47 19 9.03 46 3000 35-36 3.43 18 0.1644 39
04544066 RLQ 0.405 45.12 19 742 44.1139 2128*  35-36 3.92 38 -0.357 40
05024049 RLQ 0.954 46.36 19 8.88  45.3598 4184 35-36 3.76 38 -0.097 40
05184165 RLQ 0.759 46.34 19 8.53  45.3404 2840 35-36 4.04 18 0.6138 39




372 X X % #M 53 &
®1 %
Table 1 (continued)
Name Type =z lg Loy Ref lgM  1g(ALy) vewuMm ~ Ref lgR Ref lgS; Ref
(g s™))  (Mp) (erg-s™!) (km-s~)) (Jy)
0538+498 RLQ 0.545 46.43 19 9.58 45.4298 8924 35-36 3.97 18 0.9191 39
0602-319 RLQ 0.452 45.69 19 9.02 44.6902 8500 35-36 3.74 18 0.0969 39
0607-157 RLQ 0.324 46.3 19 8.68 45.301 3518 35-36 3 18 0.2601 39
0637-752 RLQ 0.654 47.16 19 9.41 46.1599 4082 35-36 3.26 18 0.7672 39
0723+679 RLQ 0.846 46.41 19 8.67 45.4099 3178 35-36 3.63 18 0.1206 39
07364017 RLQ 0.191 45.97 19 8 44.9685 2820 35-36 2.95 18 0.2989 39
0738+313 RLQ 0.631 46.94 19 94 45.9395 4800 35-36 3.2 18 0.3962 39
0809+483 RLQ 0.871 46.54 19 7.96 45.5403 1259 35-36 4.06 18 0.6454 39
0838+133 RLQ 0.684 46.23 19 8.52 45.2304 3090 35-36 3.64 18 0.143 39
0906+430 RLQ 0.668 45.99 19 79 44.9912 1833 35-36 3.95 18 0.2553 39
0912+029 RLQ 0.427 45.26 19 7.72 44.2553 2678 35-36 3.85 38 -0.337 40
0921213 RLQ 0.052 44.63 19 8.14 43.6335 7238%* 35-36 2.56 38 -0.377 40
0923+392 RLQ 0.698 46.26 19 9.28 45.2601 7200 35-36 4.48 18 0.941 39
0925-203 RLQ 0.348 46.35 19 8.46 45.3502 2611 35-36 2.75 38 -0.155 40
0953+254 RLQ 0.712 46.59 19 9 45.5899 4012 35-36 3.56 18 0.2601 39
0954+556 RLQ 0.901 46.54 19 8.07 45.5403 1432 35-36 3.81 18 0.3579 39
10074417 RLQ 0.612 46.71 19 8.79 45.7101 2860 35-36 2.79 18 -0.149 39
1016-311 RLQ 0.794 46.63 19 8.89 45.6304 3416 35-36 3.21 38 -0.187 40
1020-103 RLQ 0.197 44.87 19 8.36 43.8692 7920 35-36 2.08 38 -0.31 40
1034-293 RLQ 0.312 46.2 19 8.75 45.1987 4116 35-36 2.92 38 0.179 39
1036-154 RLQ 0.525 44.55 19 7.8 43.5441 5216 35-36 4.98 38 -0.108 40
11004772 RLQ 0.311 46.49 19 9.31 45.49 6160 35-36 2.51 18 -0.114 39
1101-325 RLQ 0.355 46.33 19 8.61 45.3304 3135 35-36 2.81 38 -0.137 40
11064023 RLQ 0.157 44.97 19 7.5 43.9685 2632* 35-36 3.27 38 -0.301 40
1107-187 RLQ 0.497 44.25 19 6.9 43.2553 2361* 35-36 5.04 38 -0.301 40
11114408 RLQ 0.734 46.26 19 9.82 45.2601 13500 35-36 3.45 18 -0.102 39
1128-047 RLQ 0.266 44.08 19 6.72 43.0792 2186* 35-36 4.88 38 -0.046 40
1136-135 RLQ 0.554 46.78 19 8.78 45.7803 2670 35-36 3.11 18 0.3243 39
11374660 RLQ 0.656 46.85 19 9.36 45.85 4950 35-36 2.91 18 0.0253 39
11504497 RLQ 0.334 45.98 19 8.73 44.9777 4810 35-36 3.23 18 0.0492 39
1200-051 RLQ 0.381 46.41 19 8.41 45.4099 2361 35-36 2.6 38 -0.337 40
1202262 RLQ 0.789 45.81 19 9 44.8129 7500 35-36 4.04 18 -0.004 40
12114143 RLQ 0.085 45.81 19 7.49 44.6928 1860 35-36 -0.72 37 -0.804 7
12264023 RLQ 0.158 47.35 19 7.22 45.8089 3520 35-36 3.06 37 1.6325 39
1237-101 RLQ 0.751 46.63 19 9.28 45.6294 5392 35-36 3.59 18 0.1173 39
12504568 RLQ 0.321 45.61 19 8.42 44.6128 4560 35-36 3.56 18 0.0253 39
1253-055 RLQ 0.536 46.1 19 8.43 45.1004 3100 35-36 4.6 18 1.1761 39
1254-333 RLQ 0.19 45.52 19 8.83 44.5185 7800 35-36 2.92 38 -0.268 41
1302-102 RLQ 0.286 45.86 19 8.3 44.8573 3400 35-36 2.28 18 0.0682 39
13094355 RLQ 0.184 45.63 19 8 44.8899 2940 35-36 1.26 37 -1.268 7
1352-104 RLQ 0.332 45.81 19 8.15 44.8129 2814 35-36 3.4 38 -0.009 40
13544195 RLQ 0.72 47.11 19 9.44 46.1099 4400 35-36 2.8 18 0.1931 39
1355-416 RLQ 0.313 46.48 19 9.73 45.48 10170 35-36 2.73 18 0.1584 39
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Table 1 (continued)
Name Type =z lg Loy Ref lgM 1g(ALy) vewuaMm ~ Ref 1lgR Ref 1gS; Ref
(g s™)  (Mp) (erg-s™!) (km-s~)) (Jy)
1359281 RLQ 0.803 46.91 19 8.07 45.1903 1889 35-36 3.67 38 -0.174 40
1450-338 RLQ 0.368 43.94 19 6.46 42.9542 1824%* 35-36 5.1 38 -0.268 40
15094022 RLQ 0.219 44.54 19 7.99 43.5441 6551 35-36 4.03 38 -0.268 40
1510-089 RLQ 0.361 46.38 19 8.65 45.3802 3180 35-36 3.17 18 0.4886 39
15454210 RLQ 0.266 45.86 19 8.93 44.8573 7030 35-36 3 18 -0.143 7
15464027 RLQ 0.412 46 19 8.72 45 4700 35-36 3.55 18 0.1614 39
1555-140 RLQ 0.097 44.94 19 7.25 43.9395 2001%* 35-36 3.08 38 -0.081 40
16114343 RLQ 1.401 46.99 19 9.57 45.9899 5600 35-36 3.85 18 0.4265 39
1637+574 RLQ 0.75 46.68 19 9.18 45.6803 4620 35-36 3.31 18 0.1523 39
16414399 RLQ 0.594 46.89 19 942 45.8899 5140 35-36 3.57 18 1.0334 39
16424690 RLQ 0.751 45.78 19 7.76 44.7796 1845 35-36 4.13 18 0.143 39
16564053 RLQ 0.879 47.21 19 9.62 46.2101 5000 35-36 3.03 18 0.3222 40
17044608 RLQ 0.371 46.33 19 8.23 45.5514 6560 35-36 2.81 37 0.0899 39
17064006 RLQ 0.449 44.01 19 6.63 43 2086* 35-36 5.06 38 -0.42 40
17214343 RLQ 0.206 45.63 19 8.04 44.6335 2880 35-36 2.73 18 -0.032 39
17254044 RLQ 0.293 46.07 19 8.07 45.0682 2090 35-36 3.03 18 0.0934 39
18284487 RLQ 0.691 46.78 19 9.85 45.7803 9159 35-36 3.85 18 0.7917 39
19284738 RLQ 0.302 46.68 19 8.91 45.6803 3360 35-36 3.27 18 0.5237 39
1954-388 RLQ 0.626 46.31 19 8.63 45.3096 3293 35-36 3.38 18 0.3139 39
2004-447 RLQ 0.24 45.32 19 748 44.3201 1939 35-36 3.41 38 -0.187 40
2059+034 RLQ 1.012 46.84 19 9.13 45.8401 3815 35-36 3.29 38 -0.125 40
21204099 RLQ 0.932 45.75 19 8.19 44.7482 3083 35-36 4.13 38 -0.301 40
2128-123 RLQ 0.501 46.76 19 9.61 45.7597 7050 35-36 2.77 18 0.316 39
2135-147 RLQ 0.2 46.17 19 894 45.1703 8460 35-36 2.79 18 0.1492 39
21414175 RLQ 0.213 46.23 19 8.74 45.2304 4450 35-36 2.57 18 -0.466 41
2143-156 RLQ 0.698 46.65 19 7.68 45.6503 836 35-36 3.04 18 -0.086 40
2155-152 RLQ 0.672 45.67 19 7.59 44.6702 1650 35-36 3.51 18 0.1987 40
22014315 RLQ 0.298 46.62 19 8.87 45.6201 3380 35-36 2.73 18 0.3655 39
2216-038 RLQ 0.901 47.17 19 9.24 46.1703 3300 35-36 3.4 18 0.1761 39
22474140 RLQ 0.237 45.47 19 7.59 44.4771 2520 35-36 3.12 18 0.0086 39
22514158 RLQ 0.859 47.27 19 9.17 46.27 2800 35-36 2.6 18 1.2405 39
2255-282 RLQ 0.926 46.96 19 9.16 45.96 3600 35-36 3.28 18 0.238 40
23114469 RLQ 0.741 46.55 19 9.3 45.5502 5884 35-36 3.12 18 -0.137 39
2329-415 RLQ 0.671 46.22 19 8.93 45.2201 4952 35-36 3.32 38 -0.328 40
23444092 RLQ 0.673 47.07 19 9.31 46.0697 3900 35-36 2.81 18 0.1553 39
2345-167 RLQ 0.576 45.92 19 8.72 44.9191 4999 35-36 3.9 18 0.5635 39
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Table 2 The results of linear regression

luminosity for RLQs

Type X Y A B r P N SD
RQQ g M lg Liol 41.86 0.48 058  0.006 20 0.30
RLQ g M lg Liol 38.74 0.86 0.80 <0.0001 93 0.51
RQQ g M IgR -1.83 017  0.15 0.52 20 0.48
RLQ g M IgR 7.133  -0.43 -0.50 <0.0001 93 0.58
RQQ g M lgLsgu, 17.96 045 0.31 0.19 20 0.62
RLQ g M lgLsgu, 2217 041 048 <0.0001 94 0.59
RQQ lg LscHy, Ig Luol 4046 024 0.42 0.06 20 0.34
RLQ lg L5y lg Liol 28.84 0.67 0.64 <0.0001 93 0.64
RQQ lg(ALy) lg Liol 24.98 043 049 002 20 0.29
RLQ lg(ALy) Ig Lol 1.03 099 099 <0.000l 91 0.004

HE: AR BARHEEANEY = A+ BX ##8EEMAE,
N BRSNS, SD R E HT R AR 2.

2.3 RiRREMFERENXR
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REMILCPFLJE ST RS R IR, X S TH M4 AR 17 & 4 FIE 5 4352
S R T IS AT S P RIS P ) R R S O MR S R, M —Je R [ I Y
TP T AR R SN T I R SR ST HE MR 2 [ A S AR S, AniAT 4 B,
T SR L IR I 2 AR 4 R 15 S5 P RJBE 22 T LA SR Y AR S, T 5 Boms.

T RAERAY, P EEFRKE,
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Fig.9 The black hole mass versus FWHM for RQQs  Fig.10 The black hole mass versus FWHM for
RLQs
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Fig.13 The bolometric luminosity versus Fig.14 The bolometric luminosity versus
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Fig.15 The distribution of Eddington ratio for Fig.16 The distribution of Eddington ratio for
RQQs RLQs
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The Black Hole Mass and Radio Characteristics of
Radio Quasars

XIONG Ding-rong  ZHANG Xiong  ZHENG Yong-gang  HUANG Bang-rong

MAO Li-sheng  LIU Wen-guang
(C’ollege of Physics and Electronics, Yunnan Normal University, Kunming 650092)

ABsTrRACT In this paper, we collect the redshift, bolometric luminosity, full-width at half
maximum (FWHM), monochromatic luminosity at 51004, radio loudness of 117 quasars,
including 20 radio quiet quasars and 97 radio loud quasars. Then we calculate the black
hole mass and Eddington ratio with the reverberation mapping method, and calculate the
radio luminosity using total 5 GHz flux density. By analyzing the relations among them,
our conclusions are as follows: (1) there are weak correlations between black hole mass and
bolometric luminosity, between black hole mass and radio loudness, and between black hole
mass and radio luminosity for radio quiet quasars (RQQs), while there are strong corre-
lations between black hole mass and bolometric luminosity, between black hole mass and
radio loudness, and between black hole mass and radio luminosity for radio loud quasars
(RLQs); (2) there are weak correlations between bolometric luminosity and radio luminos-
ity, and between bolometric luminosity and monochromatic luminosity at 5100A for RQQs,
while there are strong correlations between bolometric luminosity and radio luminosity, and
between bolometric luminosity and monochromatic luminosity at 5100A for RLQs; (3) the
distributions of black hole mass, FWHM and Eddington ratio between RQQs and RLQs are
different. From these results we suggest that the difference in black hole mass between RQQs
and RLQs is predominantly due to the difference in FWHM between RQQs and RLQs; the
difference between RQQs and RLQs is not due to the difference in orientation, but due to the
difference in intrinsic property; the black hole mass, spin of black hole, Eddington ratio and
morphology of host galaxy play an important role in explaining the origin of radio loudness
and the radio loudness “bimodality”; there is a close link between the disk accretion rate
and the generation of the relativistic radio jet.

Key words galaxies: active, quasars: general, black hole physics, radio continuum: galax-
ies



