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THE: Fell RHTLRIGNE RIZIENERI BB B — N EZRE, HANSEIEREN
— UL EARY B ) B K A OG, MAE T DA EEENN . BIRXT Fe Il A 548 i Ot i Fn 2 ie
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Fell U126 27582 &% (active galactic nuclei, AGN) il (8 BHRHE, AAMITEZE0E
FERZZRDCHE AR 2 B B Fell K14, HuT Fet B HDLHE A BB OFELE
ANREZL AR 344000 FhBE R PST R Fell 5K 5T 28 AT LU 2K 52 1A (1 4 4h ik B — B 4 A
BIE AL, 5 HAb R S — RS BTN E A" . Fell &4 4k Lo s i i B AL 4%
4000 ~ 5400 A2 Fell £%), 2 800~3 500 A, LA 2 000~2 600 A (%4 Fell £8)" .

Fell K& MW AXN T RXFHEREERNE N, FERINWALTFHAT7H: (1) 18
IR A0 25 B AR ok e B 28 M 03 1) 32 B 20 o3 B R e Fel Jk i 4k () A 0 53 FE (3 o
4434~4 684 AR Fell K H14% 5 98 HR KRS LMEE % I HER R, Reen = EWeen /EWip)
RAMEAE R (2) MARHA, WHEIE R Fo 7053 Ml & 45 5y LU
KIAE— 2T 22807 T AR AT MU B A T 7 TR Fe IT &R 32k CWF9C 7 JLH4E,
EHAVE W2 AR R R . A2 CAEsE, Fell K452 15302 R FEAR Y
) KA G AR Fell KFF&SAMEM R 1 NEER. Fell A& 54 1 E ISR ML
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Fell S IXHHE B2 HFE, LK Fe ll RS EAE 38 22 B RN A 55 L7 I 4RI 4R K Fe 1AM
2Rt Tk

2 Fell KUTEL RAAL R T HIIRBIHLHE]

RAEF R T ARRE N Fell RIFLHIM N HEIE (Rron)5 (Ol K 54k 1 %5 15 55 7%
(EWiomy), BAKE HB RAHTEERI &A% (full width at half-maximum, FWHM) FW H Myg
Z IR WA R MTEBNE R & A BB IS E AT LUE H, A EE 3R R AL & R R
MIZERK, XUESE RZTA MDA SREA . REENERZNRERE, NG
it ERE, eMNBPLAEE M EE—EEE AR E 1. B ARGMERE T 3K ECK,
% T Wit (Eddington ratio, L/Lpaq) — BRI AR LA KBRS FZ ™. Shen 0
Ho'™ T 2014 4R XA FALSRAE T IR MOV IE. A 1383 40 BT 07 B B A8 R I 55 7 R
T (Sloan Digital Sky Survey seventh data release, SDSS DR7) 1 2 Ji Z M4 2<0.9
(IR B AR BRI, RSB RE ORI, P35 B R R O Fe 1 & 5T 26 5 5 1) 3
IO FRAE,  MTTEB 7 9% T Wik 2 AE & T IRENE 2. Sun A1 Shen'™ - 2015 4 i@t il
& SDSS HRLLFE R E R ar 3 2 RO M EE R BUR L, SRR TR, B
TR R 1E R FE R B A G Fe 1 K56 S0 BE B 3G I PR AIG.  1X 9% T LU AR R ARAE ) &=
T JE A B BR 5 (R 2% A0 A AL T 38 AR ST AE

B2, BHATAANEBA e B2 T Wb 2 i IR AR m & T, BRI ST 324 A P BEpL
Hil'FHEOES Fell KA RI RS Z T WL g n? Ko —Mrrgee, WAmET
07 bl A ) R 2 R X G, T e {7 AR Fe I 2 4 1 v 38 DX o
Shields 2 N WA, 54X (broad-line region, BLR) T B85 A (135 4 Fe 702 kERESE
FIARRE, SBTIEZE R Fell RETLIEERIARR. Dong N7 XA RRAME, 4]
IR T ] 7 45| 7R AETE R IX 2 (AR 2 S R A, IR SR e R, E
FZ RS R, A% R =W S % T L A A S AR S R G, DRk R e R
FE 7 A BENE 51 S04, Ferland 2\ FIH Cloudy YeEi i B IR XA TR T BAK
ERPT, BE T HE MR, BHAAE T8 4 6 R 5 X 2 HR: % B R RS AL )
1.

3 Fell KL HIRIR

3.1 RGMHS

A Fe Il S 45 X 123 18] RBE, AT LA R Fell RATLR IOV, AT, H AT E %%
H AN R ORI 9T A 38 LA /b, 308 3o 6F o 5 20 0 6 f 0 2 T 4 B Fe 11 R 5 X 5 3L
i 25 5 X I AR XS B, 599, Phillips™ /% Boroson Ml Green'™ RING 2% Fe I 4 54k ) 5
FEE % 5 HE MHIE, R S Fell &5 28R HB AT ALK [T 95 46 X P (A0 [ (X 4. ifi
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Marziani il Sulentic™ & Popovic 25 N TR, Fe 1T % 5528 7T f U5 T 45 55 2 24 2 5 X
(intermediate line region, ILR). J&RKKT SDSS KEMM RGEM 7T~ T HR 565 Fell
T E 2 A RGEEIX B, 062 Fe Il 5T R U5 T rh 25 9 B 28 R 5 X it T HE4R ™ .
I R R AR I H 2R 5 IR B (Sloan Digital Sky Survey fifth data release,
SDSS DR5) 1% 4 000 M EEAGEA IR A, Hu 2N T 2008 4ERBEE Fell R4t
LK) 4 58 FW H My, S8 EHCHB KA FE %, Bl FWH Mg, ~ 0.75 FW H Myg.
# Fell ROt XA S4 iy, W) Fell K4 X B RELINHR 98K S X 2 £%. 2010 4F,
KovaceviéZs A 3£ T SDSS DR7 ] 302 MK EK ISR S E T 5 Hu 2 N7 K000 45
2015 4F, KovacevicZ N FIF] SDSS DR7 1 293 AN Il 7 3% 7 4416 2 Be it T B2
PR EEAE R, AN P Fe Il KATER 8B 2 [AFAE IEAHOG, BMAE 57k Fell KHT4k
5a2E Fell KHTLE—HE, #ORIFET &R ELRSX. FIH 25 MG E REIEA /M,
Marinello 25 A T 2016 4 &8 Fell RETLHITEES O 1 fl Call REFLLAILL, (HEZLL Pap
R 2 fio
3.2  MuBRET

S M B S5 S i 9 6 B R R AL SR B B v, % AR R 2R X OB AR AT T A O
AR TSR, SRHESL R 2R IX (R . RLE 1993 4, Maoz 25 N 34 NGC 5548 (1%
A Fell KETE I LSS, FFRMAEIRZI N 10 do XAMES Ly B3z, KIHKS Fell &
STLE AT REACIR T FE 261X, IX 2 H BTME——ANEAMNE B Fe Il AT 4e it A1 AE3R I &, T
[E) S AR 0 7 I R B O A bR, AT LA Fe 1T & 528 (B[] 22 IR AR D W 2. 2005 4,
Wang 25 N 3T NGC 4051 1 3 GEMMEAR, TESL T W62 Fell R ST 518 52 2 AEAE B
[ 645, 2005 4, Vestergaard Al Peterson' 3 TG SR &% NGC 5548 (#1113 4RI %k
fi, RBUEJLREZ M, o2 Fell R4S L LAk, 2008 4, Kuehn Z A
ME T Ark 120 Fell KHZRIOEARMIZE, MATRIL T Y62 Fell K4k 5 1% 8208 A KT (8] 1 P
9645, 2011 4E, Han 26 N FIF Fairall 99 4 H TSR, & RHGE 762 Fell K4tk
5B S8 P 3 6 2 A S 2. AR DA b 2538 AR RE PRI 2] Fe 11 A i £ i B[] L3R

BB JLAE,  Fe Tl A2 SR N 1] 4538 W0 A4 sk g R Kaspi 2 A T 2000 4
NARIIE SR R EUE, Bian 5 N T 2010 4145 7 PG 17004518 Jt.2% Fell &
S 26, EARRZ HLEOR, (EARAT RS H Il & H 65 Fell A ST 26 B (A B3R, £
$9209719 d. 2013 4E, Barth 2 A FUFFITL KRG 2011 4 F6 15 MEIEHRE, mooyilE
HANE SR RIZ 6 Fell KU LR AR ZEIR, T H RIS 65 Fell k5T 4% i (8] 4E
AR R HR EK T 1.5 F1 1.9 £5. 2013 4, Rafte ZANTHRAELENE | £ AR
SDSS J113913.91 + 335551.1, F [ M Wit 7 k11 15 21 1) 6 5 Fe 11 A 5 2R i) (A1 43R 5 H B
21—, 2014 4E, Chelouche 2 NI & T Kaspi 2 N Wit 3 AN HESNE R 62
Fe Il 61 fZR A 4838 (Fo A — AN B ARtk Bian 25 N BF05d). 454 Barth 2N 1)
WER R, AR —MDP R Fe Il R RE-JEE KRR, HIRHZ KRS HB L1IHHE
fBle X EeLE RIERE Fell RUTIX AR EES HB R RIRF XA, 2015 45, Hu A"k
T TABATRS 10 A =R AR 2675 Bl 2 R A% 1) s Mo B S5 1 M &5 SR A AT R Sh BRI 3 T HR i 9
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MG E RIS Fell RKSTRAMXIESLERR R LR, Hhf 6 MR Fell &4k
BE ZEIR 5 HP KSR, 2 MRRIES: Fell RSN RIGER A L HR KM 4K, 1
ARG Fell K STEIT A AEIR LE HB KT & IH k. 456 LTI 70804, Hu 58 AR
WE 5 HE RN Fell IR -G R, 2016 4E, Wang 25 N BFF ALk de sl 1 &
% 1H 03234342, F Mt 75 vE v 5 e 2 Fell REFLRIN TR IEIR 5 HR ZHIAHIE. Park
e \UE 2017 AERFFTARIE SR R4S | LR PG 0934+013, F S WSt 5 vk 14 HE e 2 Fe I
R LRI R IE IR B HB ZRINAEIR 2, %45 REMRE X MNRT Fell &4 X AT RELL HB 19Kk 4
X B FE I e

ZEEATIAR, X TE SR R AR M B LR B, R 2 R ALE T RRR ME S HB K
SEIXCHEAT X 43 HZ H HT S Bl 5B 7T R B B R D, i HoAE A R BE A IR B R IR AR
R, T LS M £ 5 SR RTIE S S DR F BRI B R A% Fe TR SR AR 5%

3.3 E Fell X8R

AN TG B R R AL SCHERER A 2H I A BRI A 28 Fell, Kool & [Fell] 252k, 41 Boroson
1 Green mbox  7E 1992 4E5i /28 [Fell] 5 158 A, 5 273 AR HAbFIZEH, Dong 2N ™78
2010 4EH1 2011 FEXHIG AL BAZ P R4 45 Fell RUTETFE T R4 W%, Dong 2 N 18
2010 “FMBHFL TAERTRH: 75 [ AESIRE RZH, HilmFECSAE Fell KFFE (L2 BT
LIRS ERLR); MAfE 11 G SR Rz, MRE B %% Fell kif4k. Tk, Dong %A
NN ZE 1) Fe 11 A5+ X 4 BR 1§l 5 45 £81X. (narrow-line region, NLR) f N # AR X Et, HA
RN, RIRASEREE, BaIFREFRLXMENE R (BIER 1T BE
R R, B FREA LIRINERIES) R RAZERA B . SR, JEEt R R XA
CER TR I ARG, 2015 4, Villar-Martin 2N b4 [T BUE SR R AR MRK 477
ITHFTS, 1 IRAE 1T REBh 2 R AZ PR R 10 2606544 Fell Kat4k; fhfi1iA N, Dong %
NFFHR H (R 2R BRI 45 26 X M DAAEERE MRK 477 F {067 Fell K4k, iz Cloudy
HeE L E AL SE T, Villar-Martin 55 AN A IR 8 5 26 78 26 X 1SR = 6 B & 5] i
B, A A2 Y T-1E 2 T O R B T -

HET, ATCEMINIETE SR R RN BOR BRI B4 Fell KT, Sk A%
IR (I127% SCHR[A0)). Sameshima 25 N7 7E 2017 4E0F R ILLEAN Fell RIS S Z T
i bk 2 (8] R BRI OC,  IX AT RE B SR B RN BL I Fell KB 2RI TTHRIR /o X 1] e
T RN Fell 615 5% NLR H 22452 DL IR SR B W R B o 1 78 30 40 70 % B
[Fell | 254 7E 1 BUFN 1T BUVE BB R AL # T ZAFAE (BRI 225 ik [BR, a1))); (H2i 4
Ih Fell ZRVFLERAAE(E, 4. BN, Marinello 25 N 76 2016 EMIBFFCIGH, A
O1, Call i Fell kYT, FEdbAT SLI6uE PIRNA I, BPAS 70 (5 e LU A i i e il B T, 0
AT BN AR RS LR R 7o
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4 Fell KIHZHIHECR LS

AR VF £ R T R 7 A T LA 2 B S B BB SR R, AR A SR
2 110 56 30 P 5 TR S B A I M A 45 U U 1 56 MR 2 Fe T A S 2R (OB PBE, Ui IR e
LI RRE R " =™ AR HOATE W — AN AR 05 52 25 R SR AN 5062 Fe I R 4T 4R 113
AR BLJZ 2 000 ~ 2 600 A Fell KSR MR, HZ, WFREN AGN %Lk X 15 R B
I PR T BN Fell RS2, 1548, Fell S5 25 10 SR LS 50 (RRIIAR IS Fe T1 % 5 25 110
ARAY MR T S AR A R T GE IR, VE UL 3.2 ) e B BE ML A T ARSI 3K,
5 5 R WIMOR T REXT Fe Il R SRR3R A w2 m ™ > ™ ™, Baldwin 2N linF s %9,
WH 8 T HomAURIZE), B0 BT A A LR I Hb B 000 1 1448 41 (2 200 ~ 2 800 A)
Fe Il R 4T LR R AN S5 58 BE. EAL, Fe I R 5 2R i 3R 35 16 1] B2 A 35 B (o )™ = ™
3 Fe Il & 528 5 mn 3 FE R AT IR 7740 K1 9E™ ™, 2011 4, Sameshima 2 N 45, Fell &4t
LR 3 B (O RS TR B 5 S R, TTREE BT Fell RIS X IR & AP, W Fell =
EARKIFRA AT, T LA B 45 40 5 2 Fe Il R ST TR I LA, Ferland 25 N K
IS Fe Il R 5 X AT BEHG 2 Fell R4 X B ANAAR, H AT B T R 5 225 0 Fe Il
KT SO R4 — B SR, XAARER S R I T2 Fe Il RUTLRAFIE R G0ME
AR R, W R RS X TAAEAE MR . (H2, Sulentic 22 N AR AP
BEIE AR, RO (LA 5 &),

P R, EWRERY, kA RBARINRISEGER AT R4 Fell K28, 2016
4, Wang 28 N M H S I A2 506 T R0 TR A5 B () B R R A 2 4b Fe Il BEFZR10 4 A
G KRR T, ORI T SRAOFEIRLE (0 CIV, AL AN Mg D), {ER0 R K3 JE 3R
(t1 CIL, SII AT Hell )o ARATIA KL Fe 11 42 4128 52 58 bl LU () 4h 97 BT P2 A5 1 4R
B, BT X 4 AR AR R 2 R A, BT LR AR 45 0 5 48 X 1 R S 4 0 A B FR
MER, (HRTE AR BR IR LA SR B LR O IR B BA I . ST, WA B el
KGRI R T — & . 2016 4, IR 25 A& Eh R S 5T L0 A6 R BT 52,
Marinello 25 N R 8: (1) FraE#EEALT 9 200 A Fell RUTLREE, UG E R
Wik AFAE Ly %6; (2) 9 200 ASLE AR E. 1 um MRS IEE Fell KET 4 =% 2 1A
TR ENE, XK Ly 99960t Fell RUMEMIMR AT 7 EEMIEA.

5 Fell kAT IXH)izzh=#

FIH SDSS DR5 14 4 000 NI, Hu 25" F 2008 £ K, I Fell R4tk
AN T AL XA HR %6 KO A Rt A, HEEER MM AEZN 400km - s, ERR
N2 000km - st ABATTIE K I

(1) Fell K2R 78 & R G b HPB K2R 11 58 o3 45 5

(2) Fell RIFLRMIA R 5% T i bb 2 R AH I
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(3) Fell RETLA LRI, I HP KL RIS EIAG LR AR FRA# .

T UL BRI, Hu % AWK Fell 528 kU5 T b 5 55 i R 4T IX, 3F HIZ3h 3 h i
HES". 2012 4E, Sulentic 25 Nt Hu 2 N F 2008 4F 56T Fe Il KR 4 £ 06 & V2 4% 110
WAB R T i BE. Sulentic 28 NI TPULEALE R T AIHESL, 40 Hu A" MR EAREA
DL ABAT TR 2] 1 469 AN B ARREA ST B T JLAS TREAS. BT B A TREA K& O i
(BB MM, Sulentic 25 A K ILIX B2 R AR () Fell K44I AIEAE RGN #.
Sulentic % N 42 1, S8 Hu % AR B 2 Ge vk 2R 1) J5 P 2 B 76 A4

(1) Hu %5 AR 025 B AR REAR (5 8 L AR 2 LSS HE FT 15 11 Fe 11 % S5 402 0 ko VA

(2) Hu %5 NTE A 250 1A R S 2R (I 0 2 18 He 11 R 41 2.

BEJS, 2012 4F, Hu 25 N7 H4E S0k (7] Fell RYTERINLRS, 0K EMREAS R T 5
AFREA. Hu 2 NT904 73X 5 AN FREARA B, K20 Sulentic 2N 1771,
I FAA 5% 5 He Il RINZE, SRR 5 A TREA PRI T Fell RUTLEMLH,
FF LA A S0k [7) H Fe Tl R ST AT R HAG B i e tE. {H2, Hu 25 A %) Sulentic 4%
NG AR tH— A E RS, AT 94 BT Sulentic 25 A SR DU 4EAAE ) & 1
HEZE (B HP 95 BEAI Fe Il JHB HUBRAFLL) BOJTVEREAT 1S 4025 Hu N (WS %30k [7)
(f1E 9) WXL BRI Pe 11 )55 R J 1 T R AELEA L,

U A — A FERT 4 0 X 0 2 Fell % 51 4% 19 2 40 M 20 8 B 00 5 48 R BB, 2010 4,
Kovacevi¢ 25 N FIFIK [ SDSS [P 3412 W L 45 i (R REA BB/ R AR RE AR, 3 Fell R
SR BEATRTTS, AT Fe Il R R INZLAE /N T Hu 28 N 7F 2008 45 13 21145 5 (4
KT ALY Fell RETELIA4 100 £ 240km - s1). 2015 4F, KovacevicZs N R4 41
Fe Il ZRAZTEHH BIPIILR, (HRAEIE % Fell RUTLE-H S BB, AT I AT A5 142 4h
Fell RETLRMIEEN R AT, BB EATT RS R AWHRII 5 i

K TIHBENE R Fell R4 WA B A M HIRIE. 2008 4F, Hu 2 A" %} 4 037 A3
B RAMREAIATII, RIA 481 MELE Fell & 32515 5 (8 % pe Il % 22 T S 800 % B ik
). 2010 4F, Marziani 25N KT, — Fell KIFLARMMBAET RN B8 L HEBA
KFR. 2016 4, Wang 25 N I — a3 i 5 28 AR 10 6 0, 5 75 WS A% 1 Fe IT R 51 2R A5
A A AX e T RS ) Fe 1142 51 2% B4 7T BLER & 22 AL I ANRL AT IR RE (VR LAE 4 ).

6 Fe Il A5 4 5 i 7 N

HAT AN, Fe TR TERET o BEHE. o MHEHERDEMEK, FE
T (E B AHRVE R e T o JETEER (W0 Mg JoR) BH AN RIE T H . FER K
MM AR E (F BRI E)T . BT Fe 85 « RICELRIOR HAR, HHmA1m
HWTCRF M A v DE AT &R F R .

FIFH SDSS DR7 H 4 178 MR bHF 1 B RMBEAKMFEA, Dong Z AR T Fell &5t
LRI BB % e 5 oAt R S SR AE B R AL B S B . AR, KA R 2k
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1) 5 P L R S5 P S 5 % T M b A S s O AE DG, T S A S B AR S8R 2, il
7 5 100 AFESE T (Lyigo) BUETRE (Mgy). ME—RIFIAMNE LA Fe 1l K& 528 S8 %
[, BSRWETE. Lsioos Mpn X L/Lpaa EEAFAEF KM AT, RAMDE: Fell K
B Mgll 22800 AISRIZ S L/ Lpaq FAEARH SRAOMHICME, T IXEEE R, A 1E NS
R R RFLRE AL L) Lpaa 2. B, 44 Fell /Mgl 58 LLRAE Fe/Mg
FJE LR 78 S8 AR EE Ak 22 A SR, AR I Fe Il /Mgl 38X L/ Lgqq B R G01HE
Hfi. #52, Mgl /Fell FyufE Ltk HEE/EN Mg/Fe FRELLRT “ 27 FRAE.

WL HF A SDSS DR4 11 2 092 &R R Mg Il &5 253, Dong 25 ™
TR Mg 11 FSEAE 58 B2 5 %2 T Wi bk 2 [AlEAE R ZU I e AH OG- I SDSS DR7 | 17 432 4~
FRARI Mg [T F1E8 4 Fell R IEHE, Sameshima 25 N #78 TIE T8 45 X 1) Mg L&
5 Fe JUEMIFEEL. AT Mg Il BI5 A % 05 % T i b AFAE s ZUR A DG, T Fe 11 1)
A A 55 P 5 % TR A AETE IS (0 IEAR 950 A T R 90 S 30 Mg 1T A1 Fe IT % 5 235 i 2 55 14 J5 A1,
AT A Cloudy BRI BEAT HECFE BT, I H5 58 T 5l 19 s M B AF 78 20 3R AT &
Bl: (1) Mgl Al Fell R4 4 TR 2 h AR R DO (2) EATNSHE I 5%
T LY A A O 1 T DU A 2R 2 B R R AR SR TR S AE R, MATIARAIE R TR A
RS A Fi, Mgl /Fell & AR K2 B B EGR T =80 B, 1 Mg Il /Fe Il
mELHAE Mg/Fe FERE R —RACK BB R, RZ R dE R B % 5 R, i kR fh
BRI S, AR T — X 52 X = [ Mg/Fe 3= B BL i 2 o A ATTHE A% 2645 3]
1] Mg/Fe £ & b 54 A BT LA, N o RIC R FERAEEAR 2 ~ 2 FIR HEL
FHEH,

7B 4

I

AIEGR TR R Fe IR ST K LA T3 T (W FCRERE, B4 Fell RS2 5 AL
g T HOCR. Fell RTZIRIE. WURMLE] Fell KSFIX I8 3 AR LA Fe I R 2R 1)
THANAE. BEe3 WATATEURBL, T4 Fell S RAEZANURAH 1 —E IR,
(ERAFAEAD R, T ZERIAE A5 T .

(1) BEARH AR E T LR WEh AL E 1 S8, HRIEERZ AT J BIEE fiF
BB R R 52 T WL R AN SRS A ) & T H,  BLA A4 Fell RS 2R H o B2 42 A 52
T R KT AR 5

(2) NI SDSS KAEA KT 2 R RBEATHI T, B T9A08 Fell K 4mT g 1 2K
PRT T AR SR LA X s X i B B R A A SO SR BT U AR B, K 2 B e i B T R
PAE HB RS IXHEATIX 735 XS sl R /AL Fell REFLIM RGMET SN N4 Fell KAtk
A RE BRI T AR AN AR X

(3) MR FIESE R Z M BN S5 T Fell KM, (HAMAKE 7L,
DA I — T4y 5 A E L 2 g M A TS R 2 1
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(4) e KRB Fell & SHEEHIXT T AL XA HP KA R4, B)E 800 55ttt
AR Fik, Fell R XZN SRS RN, HE 4.

(5) 3T SDSS KFEAMTESE RZIIWE LR, KAMNEEN Fell 5 MgIl A2 800 ARt
LRHIBRIELL S L/ Lpaq FAERPIRAR SN Ko TR B Mgl /Fell % L/Lpaq FIKES, F
H Fe i&E 5 o LR FEMEENTHESBFEER RS, PFREWH, oEoRKHE
REREAELRS 2 ~ 2 Bl H 50 1.
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Progress on Fell Emission Lines of Active Galactic Nuclei

HUANG Hong-qgiang, LU Wei-jian, LIN Ying-ru
(Baise University, Baise 533000, China)

Abstract: As an important signature of many active galactic nuclei (AGNs), the Fell emis-
sion lines are presented in the AGN spectra from the ultraviolet to the near-infrared. They are
not only closely related to several basic issues in AGN, but also have important implication
in cosmology. In this paper, the research progress of Fell emission lines in recent years is
reviewed and some research directions that still under debate are pointed out, which can be
summarized into the following points.

First, there is evidence that the basic physical driver of the Eigenvector I is the Edding-
ton ratio (L/Lgaq), but why the Fell strength increasing with L/Lgqq is not well understood.
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Second, we review the location of Fell emission region. Firstly, systematic investigation
of the width of Fell emission lines and other emission lines in Type [ quasars indicates
their origin from the intermediate line region. Secondly, although the AGN samples suffer
from bias, reverberation-mapping (RM) shows that the location of the Fell emission region is
hard to be distinguished from the Hp-emitting gas in most of RM AGNs. Thirdly, systematic
observations of the narrow optical FeIl -emitting gas indicate an origin of the innermost regions
of the narrow-line region on physical scales smaller than the obscuring torus.

Third, there are growing evidences that there are several mechanisms responsible for the
excitation of Fell emission, but it is not yet fully confirmed which one plays an important
and even dominant role.

Fourth, systematic redshift of the optical Fell emission lines relative to either the local
source rest frame or broad-line HB was found, which serves as evidence for inflow of Fell
emission region. However, follow-up studies showed that this redshift may not be significant
enough. Thus, it is still under debate whether the kinematics of Fell emission region is
virialized or dominated by inflow.

Finally, we review some progresses in the cosmology implications of Fell emission lines.
By correcting the systematic dependence of the Fell /Mgll intensity ratio on L/Lgqgq, it is
reported that a-enrichment by mass loss from metal-poor intermediate-mass stars may occur

at z = 2 or earlier.

Key words: active galactic nuclei; quasar; emission lines
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