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Fig.1 The light curve of 3C 273 in the optical B band
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Table 1 The processing results of 3C 273 in the optical B band
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Fig.2 The spectrum of 3C 273 in the optical B band
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Fig.3  The fitting results of the observed data with three periods

5 HOCERREMT

AR JE391 53 B 545 10 390, FRATIAR R AR BB BTIR A BT 3C 2731 Hha PRI S5
BLOBEATOUT, AT BRI TR S e PO SRR BT M, = oo A1 X
IV Iy 5K S . DI A N 1) 24 -

tburst = 4-5204(;?.62]\4’61.37 yr, (17)

Hh, ap1 = /0.1, 0 € (0, 1) RIHFREG Mo = 500, ALOCE R BH BTy B4, M2
Hh S DR

HA, IR AR SRS H P R SRR VE AR AN 0 i 48, T REUR A ) A i
— T LA 7595, Horiuchif P8I HH U SR )3k 8 22 BUACAR, W LLA i = 0.5, 2R
FERIXAZHUE, KRR T8 KL 0 2t et BRI

teye = 9.0ap 32 MG yr . (18)

HF3C 273, W = 0.1, = 0.5, HARPTHAF I FIRIT=21.15 yr, 7T LU 3oy
O BB R M = 1.87 x 106 M. XA SR 6 T-3C 273K B A/N T, b TR i
W AR A B 1K) 3 A 7325, R BB SRR 1K) i, T A v Rl Joit o 5 SR Al /). AR ks e SR A
— RIS TR BUIAN I, %t NRTRRZI10° M, 5, Jf
FLG el 56 2 P ot SR 20 05 x 10° Mo 0627 FEBEBUARL 15, 11 o
Ty EH 1S B i AT 1010 M 16102,

6 it

FEATCA, ATRAXIBC 2734006 BIBAL100 yr i Fodls HEAT A i 5t JF 4
FILBUBCAL £k, 12 HIPeriod04 K AF X ILHEAT I 70 M, 25 RS A e LS / NG et ) 0
BIEAT R0 R ITR, AT T MITyR R F . PRI AR Y (1 4
W, MXEBC 2730 B B EE BEAT e B K 45 SR T ARt 3C 2730648 ih 2k A7 45 4



2 34 ek o G JEEA3C 27356540k BU A 43 bt 109

WIHT, = 2.06 yro Ty = 13.03 yr &T5 = 21.15 yrif3AN 6248 A, X 5 Fanfgi - 120 [ 4k
W (3C 273 MBI BAFAE2.0 yrv (13.6540.20) yr M (22.542.0) yrit) ) IEA g —
1. AR5 X 3AN JE A I St R 140 B o 28 5 U 00 00 A8 IR A T s 1] i) o
FEAR—F PR 3A IS LA AT SR . AR IR SR R AL AN B AR AL, H AT
FURIAESC 273, 3C 345, OJ 287, Mrk 421, PKS 0716+714. PKS 1510-089%% K {4
TR AE JE I AR IS 64081 LR R MR IRRIRZ, RICFR LR 71
PRI S AR TG 5 L A% TR IR K R AR Ak, G JE A PR BRI L B Yk 2 A R A BT A AR
LR 5 TS TR 25

JE RIS AR AN 27 o 3 B (R R AR A, (R AR BT A P AR B B T B A 4
T 13.03 yr A8 R N T4 G R e BRI e DA R LA S IR B N JLAE i, — AN S s AE it
WA T B, I B b Tt i it sh B g e A o, 7= A Ik v AR Ak 421,15 yrl69),
B TIPSl AT e B A 3, A TR R R 2T (1 R B 1700 gk e 3k p7 Tl AR 90 340 g it
R, E BEASE IR A5t 9 F-2.06 yrJE 3.

S % Xk

[1] Courvoisier T J-L, Robson E I, Blecha A. A&A, 1990, 234: 73
[2] Kataoka J, Tanihata C, Kawai N, et al. MNRAS, 2002, 336: 932
[3] Soldi S, Tirler M, Paltani S, et al. A&A, 2008, 486: 411
[4] Bowyer C S, Lampton M, Mack J, et al. ApJ, 1970, 161: L1
[5] Swanenburg B N, Hermsen W, Bennett K, et al. Nature, 1978, 275: 298
[6] McNaron-Brown K, Johnson W N, Jung G V, et al. ApJ, 1995, 451: 575
[7] Schonfelder V, Bennett K, Blom J J, et al. A&AS, 2000, 143: 145
[8] Hartman R C, Bertsch D L, Bloom S D, et al. ApJS, 1999, 123: 79
[9] Paltani S, Courvoisier T J-L, Walter R. A&A, 1998, 340: 47

[10] Qian S J, Zhang X Z, Krichbaum T P, et al. ChJAA, 2001, 1: 236

[11] #F#, Romero G E, MEit. RIC¥MR, 2001, 42: 9

[12] Fan J H, Romero G E, Lin R G. ChA&A, 2001, 25: 282

[13] Zhang H J, Zhao G, Zhang X, et al. ASPC, 2009, 408: 388

[14] Eut¥E, A48, BICE, 5. RICF¥R, 2008, 49: 1

[15] Wang H T, Bai J M, Deng W G, et al. ChA&A, 2008, 32: 229

[16] 3, MR o, RIC¥4R, 2010, 51: 27

[17] Wang H T, Yang J Y. ChA&A, 2010, 34: 343

[18] Fan J H, Liu Y, Yuan Y H, et al. A&A, 2007, 462: 547

[19] %, XV, FHE, % RC¥R, 2010, 51: 236

[20] Wu X, Liu Z M, Yan D H, et al. ChA&A, 2011, 35: 10

[21] F3HE. RICFER, 2014, 54: 116

[22] Wang H T. ChA&A, 2014, 38: 389

[23] SCkSR, SRR, AREENE, S5 RSCHR, 2002, 43: 140

[24] Wen S L, Peng Z M, Fan J H, et al. ChA&A, 2002, 26: 398

[25] BEM. RIBTTEHEAR, 2007, 4: 216

[26] Tirler M, Paltani S, Courvoisier T J L, et al. A&AS, 1999, 134: 89

[27] Burkhead M S, Parvey M L. PASP, 1968, 80: 483

[28] O’Dell S L, Puschell J J, Stein W A. ApJS, 1978, 38: 267

[29] Schaefer B E. PASP, 1980, 92: 255

[30] Sitko M L, Stein W A, Zhang Y X, et al. ApJ, 1982, 259: 486



110

NS S S 4 56 1

(31]
(32]
(33]
(34]
(35]
(36]
(37]
(38]
(39]
(40]
(41]
(42]
[43]
[44]
45]
[46]
(47]
(48]
(49]
(50]
(51]
(52]
53]
(54]
(55]
(56]

(57]
(58]
59]
(60]
(61]
(62]
(63]
(64]
(65]
(66]
(67]
(68]
(69]
[70]

Corso G J, Schultz J, Purcell B, et al. PASP, 1985, 97: 118
Corso G J, Schultz J, Dey A. PASP, 1986, 98: 1287

Hamuy M, Maza J. A&AS, 1987, 68: 383

Corso G J, Harris R, Ringwald F, et al. PASP, 1988, 100: 70
Sillanpaa A, Mikkola S, Valtaoja L. A&AS, 1991, 88: 225
Valtaoja L, Valtaoja E, Shakhovskoy N M, et al. AJ, 1991, 102: 1946
Takalo L O, Kidger M R, de Diego J A, et al. A&A, 1992, 261: 415
Takalo L O, Sillanpaa A, Nilsson K, et al. A&AS, 1992, 94: 37
Elvis M, Wilkes B J, McDowell J C, et al. ApJS, 1994, 95: 1

Von Montigny C, Aller H, Aller M, et al. ApJ, 1997, 483: 161
Ghosh K K, Ramsey B D, Sadun A C, et al. ApJS, 2000, 127: 11
Fan J H, Kurtanidze O, Liu Y, et al. ApJS, 2014, 213: 26

Fan J H, Peng Q S, Tao J, et al. AJ, 2009, 138: 1428

Volvach A E, Kutkin A M, Volvach L N, et al. OAP, 2011, 24: 82
Dai B Z, Li X H, Liu Z M, et al. MNRAS, 2009, 392: 1181
Chernyakova M, Courvoisier T J-L, Tirler M, et al. ESASP, 2006, 604: 603
Lenz P, Breger M. CoAst, 2005, 146: 53

FZESF, gkt i, kM, 5. RIC¥HR, 2014, 55: 1

Fu J P, Zhang H J, Zhang X, et al. ChA&A, 2014, 38: 367

Xie G Z, Zhou S B, Li H K. MNRAS, 2004, 348: 831

Xie G Z, Li H T, Cha G W. IJMPD, 2005, 14: 1173

Xie GZ,Yi TF,Li HZ. AJ, 2008, 135: 2212

Wu J, Zhou X, Peng B. MNRAS, 2005, 361: 155

Li J, Fan J H, Yuan Y H. ChPhy, 2007, 16: 876

K. BlazarfJK A YRS, B =ik, 2012

Luo Y P. Search for and Study of Variable Stars in the Open Clusters. Kunming: Yunnan Astronomical
Observatory, 2012: 173

Zhang X, Xie G Z, Bai J M. A&A, 1998, 300: 469

Horiuchi T, Kato S. PASJ, 1990, 42: 661

Dermer C D, Gehrels N. ApJ, 1995, 447: 103

Malkan M A. ApJ, 1983, 268: 582

Kafatos M. ApJ, 1980, 236: 99

Abraham Z, Romero G E. A&A, 1999, 344: 61

Breger M, Stich J, Garrido R, et al. A&A, 1993, 271: 482

Zheng Y G, Zhang X, Bi X W, et al. MNRAS, 2008, 385: 823
Liu F K, Liu B F, Xie G Z. A&AS, 1997, 123: 569

Zhang X, Zheng Y G, Zhang H J, et al. ChPhy, 2006, 15: 2185
Fan J H, Lin R G, Xie G Z, et al. A&A, 2002, 381: 1

Fan J H, Lin R G, Xie G Z, et al. ChJAA, 2004, 4: 133

Roland J, Teyssier R, Roos N. A&A, 1994, 290: 357

Chakrabarti S K, Wiita P J. ApJ, 1993, 411: 602



2 34 ek o G JEEA3C 27356540k BU A 43 bt 111

The Period Analysis for Quasar 3C 273 in the
Optical Band

YIN Hong-qiang ZHANG Hao-jing ZHANG Xiong ZHAO Liu-ying LI Gang
OU Jian-wen FU Jun-ping
(College of Physics and Electronics, Yunnan Normal University, Kunming 650500)

AsstracTt The data of quasar 3C 273 in the optical B band have been collected
for nearly 100 years. Based on the obtained light curve, we analyze the period of
light variation using the Period04 software. It is found that there are three periods
of light variation in the light curve, including 2.06 years, 13.03 years, and 21.15 years,
respectively. These are basically consistent with the conclusion of Fan and others, in
which the periods of 3C 273 in the optical B band are 2.0 years, (13.65+0.20) years,
and (22.542.0) years. Then, a cycle inversion is carried out, and the observed data are
fitted by using these three periods. It is basically consistent between the characteristic
of the period fitting curve and the outbreak period of the observed data, which indicates
that these three periods are reliable. And with its long cycle, it is derived that the mass
of the central black hole is estimated as M = 1.87 x 106 M. Finally, we discuss its
central black hole mass and the possible mechanism responsible for this period of 3C
273.

Key words quasars: individual: 3C 273, galaxies: fundamental parameters, methods:
data analysis



