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BEARME], 7E2 50% 1) Seyfert 1 BLUE RHPERIE] T UV EIRILL, HORIX LR 1R SR
SR TR FE R AT 29 1000 km - s~ AR AT LA R SR BRI R 2 . @5 HST/STIS
XFRRIE 3 A Seyfert /2 Z ) [O I KM, KIA Y W}ETE WK B AR B, EL A
29100 pe, B JE X L8 A7 R 75 5K I R TF ahuatad o X AT RERE AN 0 B R R A% AR
S ERERMERNFURAE THEER.

B T ERAMI G BB, TR X S ik Bt AV B B R AKX SMARAFAE I K & EE - 4101, Chartas
SN AE PG 1115+18 1 X B il b R B 1 28 %6 AR %6 Wik 2k . SCELdn, FIH Chandra
A X Seyfert £ % NGC 5548 (70 #8 X S WM, Kaastra 25 A\ ™" R I T w5 B
TEER M AR LL . Wang 25N ™ BFFE T X SIS I BRI AS A LT 454 . 3 XS 2R
ES L0 3] (1430 43 FL S PR MR A PR 2 IR A i & (warm absorber)” ™, ELAEKGIT 50% [
Seyfert 1 5 Z A AR 2] o iR PRI SMARIEEAE 100 ~ 1000 km - s7! 2 [i], HFEEAMA
AL, ATREN A R R R EE M RBER . B 10 4, M X SR I B IR £ R
BT mdANAL, S SCHR [26-29]. TEBEITINJLAE, LA Tombesi #F 784 A ARR 07N SL i
Xt Seyfert S & Fe K 7% 2 (A X W2k A7 W00, BB CHERE ™™ o AT 21 1) A1 37 ok
JELE 0.0 3¢ ~ 0.4¢ 2 [8], [KIHAE AR NEE mE AR (Ultra-fast outflows); iXE64MR ELAG & &
(€ ~10° ~ 10°, & NHEESH). BT (Ny = 102 ~ 10** cm™2) [F451E. Tombesi 2 Nt 45
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b, BATEA EATE SN A LFTYE BT BEE /N W5 o A RS, DUz At i) ]
o WL e s 20t IR 2 AR 0T, (B IRATIE 75 B T B AR ALK IS AT 6 22 HL
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By e N5 AR P 56 TR 30 5 28 G T W T R B3 AR B 2 8 KT
RN ) B0 R B TR RS B KT S, FLAZE  K T BE RF 3 75
AT DAY AR E SN A B R, e AR A B IR, 25 I bR A K
TSR BT e e T LA SL— AN S S A B BRI, AT oo = Ao(Ro/a)s Ao
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S Ry MEHYESFHININE, crag RMBLT Toag I & Te = Ty = Trag WM B — Ml H50
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Mo L/Le (IHARRAE T 4N SEMR 31 7 007G ek . 7 B R A, 30K HLFUR HE 5 5 6,
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A AR T X SR Ao o RSN AR B8 K IR AE T4 4B B K R SR,
K 5 A4 AR AE Y T S5 A o DA 5 B2 LA HLAR SR f 15 4R 3R AR JEE 48101 Chelouche
Fil Netzer 2 A RSN o ARSI AMAUHLAIZE IR AR T 107 K AIRHBEARE R 2, B R
(1) A 30 H A 5 10 O o5
22 EHEEINR

A R 5 R R R A LA A i 8 R i 2 K R MR I T
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Lya 6 tHLBOMARET /1, R A %30 3 P R SRR Rk, A ool b
WA, SEINIE ] IXTE C IV WU (K B b 2 By of I S A A8 ¥ o v i o
XN AMA IS 32 A R BR AS A — THUR A B O AR, S 7T R T &b TG FOE 75
TAE, 2 WICHR [45-50] AIRPARTE A LB I, J54 FUA WL T B X8 56 T A DR IR
WK T, Bl R RO B T WO (Lew), FE5EA A TTREIRENSMAL. AR
o BB S AR, WA AIE W A KT T O IS W, 7E S T ORI
1L 4 0t R TR IR B AN . Ee B Uk b AR IR AE ORI R, AR R B AR TS
KT AR SO R, 43T IR )2 RACR 0K BRI R (7 < 10° K) Hobsch
BRSSO 0, o R AR A S i 1 R T D PRSI R KK

RO 530 B RIS B M RIS R L ARIRIBORL I /NG, ARSI
N5 1Y 5 5 i 00 0 B 328 W AT BB R 20 5 % 102 ~ 1 x 1070 4 AR A pk 2 IR &
TARIFIN , SRR A0 7T B UR S A R AT ANAT . AR/ (dusty gas) ok T4 TR AL 4
[X 3% 5 AN BB AR R (torus)s Z3BRAUARIR 53 40— T B SRR B 28 A o R 2 B
AR R PR IR, 23R R[4 S5 R T B3 e A R R IR VSR S 5 T RE TR
SRR ARSI ™ B T S RO AR BT, i 1 o B AT TT DR E AR L e
BRI T 2E 21 A BT T HR e, P e ot T LA PO 5 A1 5 B i B AR <
HR T R AR HREAEAE T R R (K M T, 7 U o T S AT g,
HAEB AR L RN IR TR AR, P8~ 13(L/10% T - s7)YA(T/1500 K) 28 pe™.
ARSI, RVBORAR T A S LA, I, RS RS SR E i, X4
RIS LB ARG 5%, BIASE FHH%E.

RN LA AR IR, X T R 5e 4 Bk, Wk FIG 302 RN 4%
5 HE G T RS A1 R AL 05 2 (0 SRR ARAE, IR 000 R B 5 IR B ST . Castor 2N ™ J
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FE 1975 SEAIT 78 HE 2 00 B2 XU 2 HE 2 D BB Y, At ATT48 H 72 7 22 WHR 5 1 1R Bl 2 R B
BRAMI LS A R 26 7. Castor 55 NS4 H — N2k 77961 (line force multiplier)
My, SRAEIR B A T TR 0 B TROR 8. A0 B LT, #5R AhAR I F B Ak
K12k 7130 77T LRk 2000~4000 o X T FLES A, ZeANE M2 KRR, 20 1A
2o Murray RGBT ™ 6 1995 45 H Ak RUBBRLR AR S8 IR 2k, 4l 2 Fi, i
JE N 108M, 18I, fEEAR2908 10" em B TT, 2 850 AR 57 2E WLRR B 4 4 (1) 5 555
FEAVSAA R EREAE R 3R R AR, R ok AR P X110 55 4/ M S il e 4 7 ek
W X LGSR FINE, B AT I8 0.1 KUY 55 20 — NS 7 —— 444 (shielding
gas), AR AT AE A H oK B 0 3T 558 1044 0] Vi B0 DAV HE 1T A B8 A Hh O B S T ik 8 A
TE e JEEHS AR 32 B RE R R H oG ) XM ZR IR, ke G Xt SN BT R R, (A X
LR SRR EEORAUE R T2 AME S OG5 Y, B S AR MRS I . 75 R 2, AP
SR T E v 23 2 R AL (2 A A R i A 7 AT B i 2ok R4, DLORIE L AN 2
R B, T2 NRTE S5 IR [45]), 4 = BB IE 78 R 1 B & AR I ORI, SRS K
4z PR R BR AT X SR IR I T A 3ok B RS, DRI X R A S th R 6 G . Murray
B IR SR B B2 2008 107 em™2, IR ZFad AN 77 [ml 2 A 5 201 X SR 2 iise . 4
JABERY HH R R AR A CE AR R AR K2 5° (3K M LA, IF B B8k, HB AR F ] LA
W AR ANRE R T KL 10% KIRIX, SIS R KA . iR T R 5
XA, A M B AEE B B R, [N R REE BIAR SRR X . T
SAPAE R B ILARERIT A, WRE S M #RREE B AMR I A 2o B S FR) X e R AiE ] DL
SRARREE B 2 RAZ I B 421X, ER Murray 25 N BA MR IERS SR AR . Proga 25 N7 1E
2000 L FE 7 Murray 558 NR ZAB0E, HEAT 7RO RRID & I 1926 77 BB AL I — 4E AR
D15 BB AEAUDT T, BT B R A T3 A AR AR B, T b FLAE il ko AEABATT I 3
fEAA R DL B VA M AL R AR IR Ay . H BT AR S A, AR IIAE 4T R, iR
RS SR RE NS H B AFELE . 8] 3 () R 1 AT p— MR BEAN I 20 P 3 P 37 03 A, W]
LAE BIFEWAR L b7 A =id ANARATAE o
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e BRI, SOOI AR X ATERER A X, PTIAR FRAG 38 R X SR AR o 4 Sk ) 2 AR 4%, kT 2
— DB e 2 € 9 B DX R, PSR AR AP SN AR 1 TPl ) X S A FE PR, AT 205 2 (9 2RI T L3R 3l
S
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Tio NT HEERRE LRGEH RS AR R, Lin 2™ 05 B X 800 T pe
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B3 (a) WIREAREZDRIIMNRIEREF S ; (b) pc RELZDRIIMRMET N EERESF
(a) WAL BR B A BT 1 SR FL PG 242 g = 2G Mgy /c? o Hik BRI TR, KRR KN, A L MAbrd 10000 km - s K DUE
22, W] LUE AN E B SR AL T 07 . (b) B KR % KN . R TR LIRSk R T 0, AE B AN AT
CHEE R Ty, SEUT AR 3 T 40 N .

JUBE (0] 2 DL SCHR [56, 570). 34h, ABATEE R T L iR iy & 0 2kt b, d#t—2utoe 7
WML B i S B P S 6T A B R, PR S R AR OIS I T — AN B R IE A b
MEE SR J7. B 3 (b) 5 T AATT F i — AN B o % R o A I, 7 s L BT Sk ARk
SRS 5 ), o] DUE RSN 12 BIAFAE . Al 45 3R 2 s 28 07 BB A1 I B K HEAE
600 ~ 1000 km - s™!, IR AMAE . MM ARSI N T KLPAE (RIXS HCSF SR [57]) - B 3
(a) F1 (b) 9 I3 37 6 S R 22 AR R R R R K T AR 26 A Liu S8 il T
LR pe RIEAMA, AT THERAR B 1 s, SR R & AN s T Proga %5 A 1T
B LE AR B RS, AT A IR AR 48 8] 5 FE 7B TR i 46 E, SR R B TH R, JF
LERC SETEAE A=A NSOl E Ak 2T T

FE T U HER AR, AT AT Loy > Leaa/My W, ZI1RENINRZ G724 Luy
e RAMVERINE B . AWK T ITA RS RAAMEEHN . X FiEshE R, #7H
2k S1RF My = 1000, 4 Lyy > 103 Lggg I RITT BRI Z1E, W] WL2k 773K sh 4 itdE A T B 72 1
P TR TR R ORI, BT Loy B 55, ZTTeEIRE SN -

BIRUL, SR IRBAMRTE — E FEIE AT DURRE S R X T A, (H HUE T R 2 50
SEIE SR RN . RS IREN AN A SRRt 32 BRI R R ). Tombesi 28 A ™ £ 3L 2013 4E
ISCEE AR, 2 5 R TR SR IR B A, R T (RO S R T
FAED) A > 0.2; {ESRAMATEEA T2 T LU A ~ 0.15, KBRS R IS0 Al fE A2 E 1)
AN RS L] . Chelouche Fl Netzer ™ ZEAF4H1T4 T NGC 3783 i fF BB AN I 2 50T 5
Chandra £48%) LS H8 Y, X L8 S A 2 a3 R RN s AT 192 H T B th FAOK B, B
KRBT B ATTHE T N AP BRSSO B2 K A 0, (B IX 7 AT A7 7E 4+ L Kraemer
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2 NP FEIR NS HT NGC 4151 1 X P BRI 28 J5 t 2 DA v 1 P S (4N, | T AN e
B FE N S T R R B IERE R 4% Liaa, FT LAIX S iy FUES I A MRS K AT e 2 i Ik Bl i) . 534
—MFl T 3C111, Tombesi 25 A ™ FI I Suzaku NI 1) ) i % W e 28 thlE 52 T v oL B AN
FIAFAE s TR PR E s XL AMR AT AR AT B /N T 0.006 pe (2154 (20 ~ 30)r,), M ANz M AR EL
SOGIRIAET /N (r =~ 0.05), PRtHE S IR S HL I A X A AN B B, i scrh AR e, Fa i 3K sh Ab
TALHIE SR 2R B AR P LU BGE X TG IE 3 E RAIZEAS K AT HE. HLln Crenshaw Al
Kraemer' $¢ifi 4485 50 2 R RO AR B, A H 24506 N T 5%Leaa» NGC 4395
ISR BARE] 107 Lgao I BARIGEE B RIZ B 3 WA (ADAF) 1M JEA5 i 3 4 >k
ik, Fr MO % 3h B R AL I SN IR Sh AL AN K AT B H 5 5 3k ) o

2.3 WEIKEHINAR

WEHAETE BN B R P AR FE R E AR R o WA T IR AR B0 2 2O E B2, WEH% )
ARaEME (MR, WL SCHR [60]) F& MR AR 5 A S (077 A2 A0 3 B S 1 10 s PENL . FB 4,
T3 AR v] B MR AR B Hh = A2 Wi At o 3 (1) A3 58 2 TR S A mr DAY B s vk 77 0
Wi 770 4 A R LIRS AN AL — g ok 71 3 SI& 228 T8 “REE 0 I3 Bl
il Sy Ab— Rl REE )5 SO 28 7 B RE R RS AL .

1825 0 3 AL Bt - B Blandford A1 Payne ' T 1982 4F BI#f# t (LLJS {21 #% BP HL#).
FHETEARR . B85 o B SR AR 45 (E P U e Bl 0 46 1, X el 7y B FUAR T IR AR A
xin, HRAFRFMRKREES AN BEE W I8N, HRSAENE D14 R A 0 7 1m)
o hnd e B WA A, X LR ST 22 A B WRAR L B A B, TS A A o AT LA
A2 v e | B W AR LI )4 o ] e e i ) B RN T R 0 T, e T
UREETM R ARG 2R Lo B 4 JBoR T BRG R 25 78 FUAR IR 98 Hh B G h 26 W T it 2
J1VAET, B 1R T BRI 5] J1 e Y B AP0 R B /ML, Blandford A1 Payne ibFi H 37 11
P[] (poloidal) 735 B, 5 W AR By 171 7 [a] () J& /i b Z0UK T 30°, H. B, T 2R T Wi B3R )
(toroidal) 735 B, . Blandford F1 Payne A A HAES L /71 AT RE MRS VEME I 10757 A= WLk,
DR IR AL = AR (1) A AL AE J28 B R ORR B 1 R R BT R SR Y, H B RGP HEE M. BP
ALt 08 8 VS0P B 0 R B 4R X = O TR R 3 132 " . Emmering 25 A $2 HIRAR A
W AR IR S B S R IR AR SR S R T (S E R S), BRI BT 2 Ok
()58 A1 S R T e PR, AR SR IBURE R T H AR B R ph i T B ARAE s B, XM
B Ik SR YRR R AR AR R I HE S 2602 3, AR B LR AW I K B R AR
W3 ik B 1. T 2 B I8 3h DL AR 8 R0 % i i i1 5 R B RO P R AR B, R TR
ST, e PRIR . 5Tk, Bottorff 25 N R FHBLAL I T Seyfert 1 B &
HARAE B 5RO Jo X W 265 772, Al T3 H B A B vy 3 R A A4, B X IR 2 Rk A Ak
FE T2 AR TN TS, TSR AN 2R ) o A A 2 AR K I 7 o Pudritz 25 N (1 R] 2 L3¢
Hik [36]) 75 2007 SEF8 H L 250 JT IR B AL I B 4 T8 (terminal velocity) IE EG T4tk 0 4%
4t (launching radius) HI T EIE S, vew = wuks w PRI ER SHMNR RS EA R HE Q)
2 ~3), vg RRMFARAE RIS EE E . BP L AT LT F AN A LR o A is 3 SRR AE, 3
SEBLEL AN . Rk, IXFPBIALLE ) 4 SR e iR I 45 SR AT Se BT L
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.QZFGTM

E 4 BPHUHIERIMRITER
Sz |5 P 0N SR, KRR TU T AW AR, LR TR R L 3R Tn G 128, Wil 2R B WORR AL AR - 8 AR T Q 4%
RN . FERE 2% 23 O TR B 2 7 MRS 133 B 0 28 1 5 SR » DR B E TS5 85 30, AERE S AR AR i 0 55
5| JIWIGT R PR, B0 JIE A B A P B T R, DRI R 26 b B SAR Y R 2l 8 0 3 BR B S 5 il 2R A A B T AN

4 Photofoniged
p Cloufs .ff
/ j’f

Electron

Scattering
Corona ..
Ehnissioni~" . Broadened
Lihe "\ Emission
Line

ARAN

BS WHRRENELZRERTEER "
WA P9 DR RIS, T AR DX AT e RS AL AR 0 T/ AR BRIRAS (Ko — S5/ R S 20 T 2 [T 2t O S X sl e 2SR T
TEURGSAERE 7 2 L0 SRR TG T T e e 8 0 T N 3 LA R AR AL R T B o X e 5 AT B T i T — e R 2Bk
FHLC (K S MRS K RS, IR 10% KO P AR RN AR, XS R B0 T T RE S S A T 1K) 106 K W ilE— DU T 2R 2
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Tl 50 71 IR BN A5 8 S RS AN I — AN DX B2, RT3 25/ 1 S IR (1 by 2 B
FRABLEEEN R, TR # AR ™ o SN G )3 RN 17 3 41 T DA B AR T O 6 R, DRI R BRAT
A DA FE 46 B R IX 503X P RN AS RIWL I IR i AN ™ o B, 5 BRATACTAT T3 4y
) HEAT AR, S S K AN A 1 R S R R e S LU RS e sl M AN e AR 25 2Bl TRk
28 [ 2% 58 th 2 Bt 5 3 i AR AL

Y B, FHXHECES B i, AR AT REAXAE A SE I AR A I Hh 7 Bl A AR B B, e A
WA R R E ST S . FEAE, BT R R IE B, AL PN I R M 7 o B 2 i b
KR LLZET |By/Byl > 1o fEXFEHL T, HIERESHRRLE 7107 UL K HBIKS) SR, T4
WS RSOk (70-75) FeAbA 130 51 FH STk 2003 4K, Proga ™ 78 B S AR £ 26 1 3R EH X
MORESE N AT T 4k 3 i (R R A 0 22 BB B0 . WD UR B e U W R i3y, (L2 o o P 1)
1K, MRI {2 SR [ R R 38 K, PR 1A R 3% E J5 77 A G S 7 6 W AR 485 B i o ok 2
18 B R r AL . A T, AT ARSI BE G 8 S IR S AR AR AR Bh AL . TE R
LGB, (AR IKB AN, SRR ARSI AR, HORRE . S AR, fEREAMA L
J7 e B R R AN, AN DL S AN DTk o . B L 5, (R IE SN 7
AR, TR AR PRI 1918 BN AN 2 TR s MR IR BRI, A S R
JEIREN, a2 PR T R 1B AN, 2k RSN I P AR A AR A

BP ML KB A B R A KR FE I RIS, (B X R el P AR RS 28 . Bl
B PRSI RT LU= A X K — PR RGRAR 1% % AL (MHD dynamo, 2= WL3CHR [77]),
AR 3 Bl ok A 2 B AU R B R B LA R e P 25 N R ROk s ™ s 5 b — Rl IR
B R P SR AR F) KR AW I 3 1) P AR RS T2 B Beckwith, Hawley Al Krolik ™ [ 7%
RILIE IS X FPHLE], KRN 3 RAAAE TS BT o W bR B JLAS /N BP AL
HHEAT T EE I, AbATT AL T BB LA R A, T L R A R T S A
(2 W 3CHR [80-83] LA KAt AT S e 51 I (4 SCHik) . Ohsuga 28 A ™ 76 2011 4F 0 T %% S5 B 4 1
BB BRI 7T, MATRIUE SN2 (ERAA IS E O AR R —HEZE N, @i RS A
TN BET B A T =M IR AR, B ARdEE AL 288 SRR (DS AR
ADAF) FIZH#% (slim disk). AT TAA RN 5T A AL J5 A SR B LA o

B, Yuan 25N 16 [ R b5 5 R R AREA 25 5 AR IR R A A s s 0 2 B AR L,
WF9T T ADAF [N AR RN IR S AL o AhATTAE B KR BE IR 37 [ 15 O R 7 A 1 A
(Ohsuga %5 N4 TAE I 75 K RE TPk ) HAFA0 b 17 /MmO, i T e ab R i A4
PLEIFR A “micro-BP” ML, 6 (a) IR & AN IIAR 7 B M s s oy A, b s 2R 3R 4
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The Driven Mechanisms of Active Galactic Nuclei Outflows

LIU Chao'?, YUAN Feng!

(1. Key Laboratory for Research in Galaxies and Cosmology, Shanghai Astronomical Observatory, Chinese Academy
of Sciences, Shanghai 200030, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In this paper, the main driven mechanisms of outflows in active galactic nuclei (AGN)
are reviewed. The most famous evidences of AGN outflows are the broad absorption lines (BALs)
observed in the ultraviolet (UV) spectra of quasars. The “warm absorber” observed in the soft X-ray
band in Seyfert galaxy is another evidence. The warm absorber and UV BAL outflows have similar
outflow properties, they may have the same origin. Recently, Tombesi et al. found the ultra-fast
outflows (UFOs) in Fe absorption lines. The velocities of the UFOs are faster than 10000 km - s~!

and can be as high as 0.4c. There are three main kinds of driven mechanisms: thermal driven, radi-
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ation driven and magnetic driven. In the disk-wind picture, the gas at the outer region of accretion
disk could be photo-ionization heated and Compton heated above to the local virial temperature, then
thermal outflow occurs. At smaller radii, radiation force or magnetic force would dominate the forces
that resist the gravity. If the gas is highly ionized and the luminosity approaches Eddington luminos-
ity, Compton scattering would be important to drive outflow. If the gas is only moderately ionized,
line absorption opacity becomes dominated and line-driven outflow appears. However, the radiation-
driven mechanism only works for luminous quasars. The most cited magnetic-driven mechanism
is the one raised by Blandford & Payne. The gas material is first lifted out from the disk by local
radiation force or buoyancy force, then the gas is frozen into the magnetic lines which anchor into
the corona and corotate with the disk. The frozen gas would be threw out along the magnetic lines
by centrifugal force. But a large scale open magnetic field is needed in this mechanism, and it can
not determine the mass loss rate of the outflow. In the recent work of Yuan et al. (2012), however,
the large scale open magnetic field is not needed to produce outflows. Actually, the AGN outflows
cannot be explained by just one driving mechanism. Future works will focus on the hybrid driven
mechanism in which two or more mechanisms are involved.

Based on a synthesis of multiwavelength research programs, Tombesi et al. (2013) proposed
a stratified outflow model for Seyfert galaxies. The main idea is that the faster outflow with higher
column density and higher ionization state launches at smaller radii, while the slower outflow with
smaller column density and lower ionization state launches at larger radii. When the observer ob-
serves along different line-of-sight, they will see different types of outflows. Outflow is an important
component of AGN feedback. Especially the UFOs, the high kinetic luminosity contained in the
outflow could affect the evolution of the host galaxies. The outflows produced several million years

ago may be responsible for the formation of Fermi Bubble recently observed at the Galactic center.

Key words: active galactic nuclei; outflow; black hole; accretion; jet
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