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Abstract

We found a mini-BAL between 4542 A - 4598 A (in the observation frame) in the spectra of Quasar
J024304.68+000005.4. This mini-BAL can be fitted very well using five Gaussian functions, which
contains a pair of intrinsic CIVAA1548,1551 narrow absorption doubles. The CIV absorbing material
is at a red-shift of 1.942, and its relative velocity is 6750 km/s. In the timescale of 3629 M]D, the var-
iation trends of the equivalent width of this mini-BAL are accordant with the CIVAA1548,1551 nar-
row lines. For the five narrow Gaussian of the mini-BAL, we found that the smaller is the minimum of
equivalent width of the Gaussian component, the greater is its variability amplitude. Our results
provide useful data for the study of the origins of mini-BAL and of outflow absorption lines.
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1. 518

TE 245 1 K BER IR, R B4k K (Sloan Digital Sky Survey, SDSS) F A1 34 1 N PE K I
WAE, HA R RA LN, FEEMAR(QSO, Quasar)&iE AN R RZ(AGN) I —F, EHEE
FAAIEZ H HERE 5 Ko AGN 4% HAN A (0 W0 U5 1E 1T 20 AN [R] 92828, MR 4 H ik 5 i 43252 1)
AGN G5 R1[2] [3], AN [F) I IR 2 T 2 R A% 0 5 WL 2 (81T AN TR B sA ), ANG (1 35 L4509 -
1) ARSI (SMBH), 8 A it il 2 K B S 1 S0, R R0 107°~10" N K PH I & 2) )
FAAE(AD), B S8 18 K o B B e % 1 e 9 PO WRAR A5 3) B 2R IX (BLR): MR ARA A A st B 26 X,
HFZ iR s BT 4) RIRIF(TOUR), FELXAEAMIDNAIRIN,  H AR AR B PR
5) FLIX(NLR), 7 T/RIRIFLIGL, B2 RN A= FA R 6) Bii(et), FAZHTA K AGN #in]
DLW E S, REERCR, 2975 10 kpe, A2 AIAF] 1 Mpc.

FRMIEIRA O E R, FORSE AR 2 BRIk . RIS ZR 17 A 2 PR E AT U5 1) |
RS A T 15 SORTEE TR AR IR PT 23 N SRR ARSI 2 A BRI 5 28 AR
EHEEELR[4] [5] [6], MHE AR, HRIRELIBIEMNETRSELAE, B Zps= Zen, LBH
ZE 5 B TR R S 2R R AR R XS ShANRIC S 2R R R[7], Hikska
B ENT RGO, Wz, <Z,,  FEEZERE BTSRRI R A T AR 7 A

P B R AR S I OSBRI — N B, MRS R % S 2R R TR (R KN R AR 26, AT Ay AR IR
LR(NAL) BRI 2R (BAL) . — /AN, ZRFEIEE/NT 500 kmis iy NAL, £RFEid 5 500~2000 km/s N
mini-BAL (mini-broad absorption line), %& %4 % KT 2000 km/s >4 BAL [8] [9] [10]. FH, mini-BAL Al
BAL i A Ay N BRI LR . BAL HAATHBCR ML T8 8%, 385 AR F 28 A O X I A X6 B
ZRIX (BLR) RSP I WL [11], 240 2k U5 [v F) D't el i WRRR A P 0 P o 5 4R IR XU, 22 51568 BAL 11
WS s 4 ANLR T 1 1 A R AR 1) 3 5 AR T T XU, T2 5 /2 mini-B AL F i - NAL BAL . mini-BAL
WA BB IR B AN IR LG, 1 AT B AN R RE SR R AT IR AL T A B I AR B B [12]

W E: NAL A1 mini-BAL b BAL A5 A . 1E—% FDEERAR T, £ 50%[ mini-BAL &R
B B AR AL [8], mini-BAL £ pH AR BAL, tHATHERSSY, HA R4k (HL T e/ 5,
H A2 )y BAL. K% 57%f) mini-BAL 25 55 58 () BAL, mini-BAL 7] H & J AR i F2 o i) — B B [13].
TR R AR, WEF A BAL FHEM & 15% [14], [AIESWZE%] NAL A1 mini-BAL HFAE 1) 5
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12%~30% [9].

HAT, 2300504 7E mini-BAL Wi A8 S 581 BAL, 1050 mini-BAL 5 2 Rt 2k (148 1k
FFIX A, ACESAHAAFEMME T mini-BAL 5 NAL AR R, ECH[12)IEAR 52 MEA
CIVIA1548,1551 WLt i, ADJEADEE S HIA mini-BAL, AT H Pk — AN HA
mini-BAL FIVE/E AT RN R . XANJE SDSS J024304.68+000005.4 HEA#R[12], AMX CIVAL1548,1551
AW ZR P& AE mini-BAL (13 3, 11 H mini-BAL 3 27 H 22 MR 48 ISR S R, FRAT TN IZ IR K mini-BAL
IR P RE S H 2 AR IR T R

T OCK S HiZ mini-BAL FILE SR, ROEA T4t 3.

2. &

M 2000 4 10 A 4 H~2010 £ 9 H 11 H SDSS(Sloan Digital Sky Survey) [t izt 5%} 2 B &
J024304.68+000005.4 HAT 1 6 't ik 1 B UM (http://www.sdss.org/dr12/), i 4 {%(2000 4 10
H 4 H.20004F 11 A 23 H.20014£9 A 25 H.2001 410 A 17 H)}y SDSS 5 — 828 — & KB B (SDSS-I/11,
2000 =~2008 )M, J5 2 ¥%(2010 4= 2 H 20 H. 2010 4= 9 A 11 H)N BOSS(Baryon Oscillation
Spectroscopic Survey, 2009 ££~2014 4F) (R8I . 3X 6 UL 1) ' i A 1k L 4331 72 14.59.13.87.14.12,12.70,
29.08.30.11, BOSS ;i (1115 M LLAH X T SDSS-I/I1 63 fr 45 e L P 3 G 58 1 2 114%, A, AHEL T SDSS
161, BOSS MG fe /3 2 5 n SE 1) 0 Al

3. Kkt

JE & SDSS J024304.68+000005.4 £ 6 WM, $TEMM AL R 2R T 4542 A~4598 A b Il — 4
BRI, WURHT IS 58 2o 23R, HLR TR 20 1589 km/s, 4 mini-BAL. fERT 4 KU
Wrb, S E M L AUE, R R B A R I R 2 A . TifEs s 2 DO, BOSS
R A5 M LB Ry, WSO I R I IR R A 2R TR SRR R FL B 5 I (2010 4K 2 H 20 H),
GUAIEW I 4 AN 1a T ISR, I H AU AR IR ) SR T R R R e (R BN B R, R FRATT IR
BIX AN mini-BAL H 5 345 WIS 28 VR A 1T o JEAEIE N, X 5 AR IR IR ZR A VA CTVAL548 . CIVALSS1 .
line3. line4. line5. 25 1k SDSS J024304.68+000005.4 i 6 YCULMI I £k 44 F% . TIE A HD 78 W AL 2 F 2k
SEHAR I 1 PR,

3.1. mini-BAL B9f#l&

7E5 5 YOWMIOGIE T, mini-BAL HITEH SRt 4 NIRRT FR0RiE, Bk, RATH 5 A8 E
HOE XA mini-BAL, JErit 4 BT HIZ S x4 AR R EHE, R R mini-BAL
CLIRITRI A IS . BRL R 4 ARSI LA R B N P KNI TRATRI 5 Ao 7 IR 1)
LIRS mini-BAL FUS B A EHRAT . T IAE T 4 A Pog G, SE50 0 B R F 1T Bt
BRI A KL, BRI A 4 R R T (5 . BB, JRMTIA J9i% mini-BAL f i1 5 KAl 2%
RATIR.

FRRERG T2 30 5 UORIIEDRIE, 58 mini-BAL #0 & fHEF, 04 4 58 1 s,

3.2. CIV =Rk

TEZ 2R J024304.68+000005.4 i mini-BAL #8581 A2 AT PLE A H — X CIVAL1548,1551 W2k,
HIRUS R LA 1.944 , FHIRATH 7 E NS B CIVALL548,1551 WU 5 SCBR[12] BIIE N 45 52— 2
Mo (HAE, FRATIAANTZ mini-BAL J& H 2 AR A IR 24 M i, IR0 BT CIVARL548,1551 WAL ZR it
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Table 1. The parameters of mini-BAL for SDSS J024304.68+000005.4
%2 1. SDSS J024304.68+000005.4 &Y mini-BAL IRUZ S #

FY Name species ovs (A) N W(A)

CIVA1548 4555.50 9.92 4.13+0.24

CIVAL1551 4563.00 7.35 3.31+0.32

1 spec-0408-51821-0080 Line3 4570.50 13.58 8.29+0.22
Line4 4580.00 15.11 9.24+0.26

Line5 4585.80 5.49 150+0.14

CIVA1548 4555.50 9.63 457+0.21

CIVAI551 4563.60 8.87 3.24+0.23

2 spec-0409-51871-0355 Line3 4570.10 15,51 6.09+0.16
Line4 4579.00 16.23 9.68 +0.26

Line5 4586.80 6.43 258 +0.18

CIVA1548 4555.50 11.87 458 +0.18

CIVAL551 4563.00 9.95 3.22+0.21

3 spec-0707-52177-0389 Line3 4570.00 15.57 7.61+0.24
Line4 4576.50 15.95 7.76 £0.22

Line5 4579.00 9.78 3.21+0.15

CIVA1548 4555.40 7.00 4.31+0.26

CIVA1551 4563.20 7.73 3.77£0.32

4 spec-0706-52199-0080 Line3 4570.50 12.93 6.31+£0.25
Line4 4578.70 13.98 8.44 +0.27

Line5 4581.00 6.88 2.87+0.24

CIVA1548 4555.50 16.25 2.25+0.10

CIVAL551 4563.50 14.36 2.05+0.09

5 spec-3651-55247-0320 Line3 4571.00 36.08 5.65 +0.06
Line4 4579.00 38.00 7.06 +0.08

Line5 4586.00 13.54 1.51+£0.06

CIVA1548 4555.50 16.01 248 £0.09

CIVA1551 4563.00 11.78 2.84+£0.13

6 spec-4241-55450-0514 Line3 4571.00 31.70 6.61+0.10
Line4 4579.00 31.68 6.58 + 0.09

Line5 4586.00 16.22 2.08 £ 0.07

7——Name: SDSS J024304.68+000005.4 [ 6 XM GHE 4 Aovs: WIMALSR FILE RBIIZON: No: fEMEEL: W: SEEBE.

AR FAth 7 R 2 i RO SR, TR A 3 ANl a4y 5 (line3. lined. line5), CIVAA1548,1551 ()
20 S SR T B SR HAR W 1 R .
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Figure 1. The spectra of the quasar SDSS J024304.68+000005.4 (z,, = 2.009). The left four panels are the spectra of SDSS-I/11, the
right two panels are the spectra of BOSS in the quasar observed frame. The green line is the pseudo-continuum, the blue lines are the
5 Gaussian functions fitting, the red line is the superposition of 5 Gaussian functions, the vertical dotted lines are CIVAL1548,1551
absorption lines
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Figure 2. The variation of the CIVAA1548,1551 absorption doubles. The black diamond indicates the sum of the equivalent
width of CIVA1548 and CIVA1551, the blue square indicates the sum of the equivalent width of line3, line4 and line5, and
the red crossed indicates the mini-BAL. The ordinate is the logarithm of equivalent width; the abscissa is the Modified Julian
Day

[ 2. CIVAA1548,1551 IRUTEHIN X R B, BB ER R CIVAISA8 5 CIVAISEL FETEZM, BRESKE
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M2 FTEAE Y, TEIR ZE VU P CIVARL548,1551 ISEE T JEAE 28 1 IREEE 4 YRV B 18] N (AMJD
= 78)FEALRFEAAL . HMEE 4 IRFZE 6 RIS 7] H(AMID = 3251), A% EAHEMEN. /E58
4 YRBES TLIR BRI 18] P9 (AMID = 3048), CIVA1548+CIVA1551 458 5 B 2 Al i1 KA /DN, 3X 5 30 #ik[12]
i CIVALLS48,1551 ZF5 45 ib 2 — M. (HIES 5 REIZE 6 KWK [E A (AMID = 203),
CIVA1548+CIVALSST SR T8 B 2 A H /AR K, i ELAS fb (e B ok

HE 2 AT LA, 78 6 O, mini-BAL F55(E Y5 FE 8% 5 CIVAL1548+CIVAL551 )55
1B 58 5 2 R AR A2 — 2

3.3. HeFhitsk

Ak J024304.68+000005.4 H 1% H11¥) mini-BAL B 1 CIVAL1548,1551 BRI LE A, iEA 3 R A KN
WL, MKIKFRA Line3. Lined. Line5, ‘EAIHISHE S EME IR 1 . AR4E Fa00HH 5 AN s iS5 E %
FEARARAE DL, Fort EW o [5]— il 4 A (OO0 I 1) S84 5 B2, EWV, A2 6 ROV 254 5 B2 (R B /MBS 0, 0
IAMFREHRE: AEW RREEREEMENE, BHURRERN o, .

AEW EW -EW,,
Oy - ,162 +0'r2nin

N 3 2Rk SDSS J024304.68+000005.4 Y1 mini-BAL HHA ) 5 A i o B SRE T8 FE AR

OB, BEARFR AR B RAE 6 I /M, AR B IR UL 5 B MBI 4 xf 28 . H e 3
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Figure 3. The variations of the equivalent width of the five Gaussian components that are used to fit the mini-BAL. Abscissa
is the minimum value of the equivalent width among six observations of each Gaussian component, vertical is the difference
of the equivalent width between each observation and the minimum value. Black diamonds represent the CIVA1548 absorp-
tion lines, red triangles represent the CIVA1551 absorption lines, purple squares represent line3, yellow cross represent line4,
pink solid circular represent line5. The error bars are also showed in the figure
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FTUAE Y, SR T8 i MEBOR B R 7y, HORARIR B BoR . o, Lineb 155H(E 98 2 A fe /N2 e/
{7, Bk Line5 7E 6 UL i A AL H MR 2 /) o Lined A5 58 [ B IME R, RIHLEAE 6 JOML Hh A2
GALEYERIR SN

4, 4Eig

A CFI ] SDSS A1 BOSS X35 /44 SDSS J024304.68+000005.4 (1) 6 ¥k 5 A2 WL 40 b 78 1 Wi
KT 4542 A~4598 A 4bf)—A mini-BAL. mini-BAL [ % 224108 23 A, 2855 3 2 40y 1589 kmis.

1) & HrRsA, KIZ mini-BAL & 5 IRAELRA AN, A XA CIVALL548,1551 X
WA 28 o

2) HR¥E CIVAL1548,1551 FRARZE 6 Vil & (I 46:CME, AT H A3 IR LRI 40H8 z¢,y = 1.942 + 0.001.
H 1% CIV R L AR R R ¥, IF HAFENAE, ULV EAAE T RER MO, N
Wk . % CIV RS R 52 B AR AL T AH R 2 15 0 B, PR IO 208 25 2 TR AU 5 28 A% 00 A
BT (R P RAFE 2om = 2.009) . FRIESCHR[2], w1 AT 5 H A SRR S R S 2 T AR, 24
9| = 6750 km/s, FHizzhJ7 A g EINE Bk CIV RIS DLy SR AR AL W H .

(1+ 2,4, )2 -(1+z, )2 ;
(1+ 2, )2 +(1+ 2z, )2

B, v ORISR S RS L TR IR R S Zaps B ALHE s Zem NI LIRS, ¢ G .

3) 1% mini-BAL HHRHIEAE, UChRANEN, HORRMERE RN . ENENIRZEGEA, 81
UL ZE 55 4 YR B R8I 6] P (AMID = 378), CIVALL548,1551 FIA5AE i B L AR ANAS o 55 4 RO 3148
5 YRR ] Y, (AMID = 3048), CIVAL548,1551 &A1 55 B B AR /N, 3% 5 SCHR[12] 0 R Bl — 3
(). AHFEEE 5 IRAER 6 UKL 6] N (AMID =203), FATTA I CIVAR1548,1551 55 (i % FE B i 1 AR K

4) FHORMCEEE 8 AR A JE R B RSO S T s S 2 A 0 7 a5 DR 1 R AR AR A RO AR
S 10 LB OR AS K A AR AL [15]-[20] » FRATTHBEFE R, 7 6 M b (AMID = 3629), 2K &1k
J024304.68+000005.4 Yt; it CIVAL1548,1551 M4k mini-BAL A1 line3. line4. line5, X = %58 w5 &
A FEAAFEAR =B AT, A% ARG AFEAR— BN, AT RemE R S sk B A AR —2
MR ACARAS,  BIVIRSC IR 5 15 50 YR 09 78 5 T A AR AR TR) ) 5 s B T Bt (R DN 1 S S 0 E ) A A T £
1325 IR AL IR 1) PR B R AR ARBA I R

5) X mini-BAL 4 5 AN @ e AT S b, ORI S AL B P s/ IME R OK 1 i B Ay, HOR AR A
TR FRATN,  WRAC 58 P AR A () MR AT A R 25 5 A 7 2 DR 1 R e, s O g P A ) R AT 1) P
RS 5 K AR B R BB .

EHEWmHE

o B AR 5L 4 00 H (11363001) B3 B; ) 70 B AR Rk G 10 15 H (2012GXNSFAA053015) 7 8l -
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