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BHE M RXTE (Rossi X-ray timing explorer) YL JFGEEH &, 007 T A
3C 273 1 X BB 2~10 keV M\ 1996 4 2 A 2 H (MJD 50115) #| 2007 4% 8 H 27
H (MJD 54339) A%, —3EBFNT 1 010 WALIIEEE f9 Y6 B AR A i,
FEHORMNTE A 1 666.76 s. @04t 3C 273 LEMMHIE 2~10 keV 18 X SR HERS
A ROCEAT R, KBAE 2000 4F 2 F, 2003 4F 3. 4 H, 200442, 3. 7 A,
2006 4FK 2007 4, HGTHEHER T SRE lgfonio wev FAERFERAMR. 7E 1999 £/
2000~2007 AEXRMBIE], T 5 lglocio wev A FEATAMERAFAEBE AR, W
PR 64T AR R A, RBULKECRAEAE, HAEM G S Fa#; Fe &
SFEAFAERIEDS, FHOFEITEREN 93.85+21.49 eV. @ AT ELMRE 5 Fe K SHLEHE,
KH 3C 273 [FF BA AR Seyfert BRI

XiE KEWH: M, X §% BER, FE BIESW, BHLE: I
PESES: P57, XERIAE: A

1 5|8

WA RERRZW—DF, O PR EMAK (FSRQ) Ml BL Lac KiE.
FSRQ i HA# BL Lac RIKHMRATIELAFAE. WA E S BASO0E., Simik, s
6B A S AERER ST SRR, AAEXTIRMIAFTE, &0 X SIEF + SRR, X R
AT R X 10 WS B AL A5 B A AR 1.

3C 273 (2=0.158) R ARG, WA FSRQE, & MK B A LA B, Wi
BRI AEAE Y. 3C 273 B R4k Bowyer 5 P IAIEN X ST, 5 COS-B I
BN AR R A v BT O, J5 X8 CGRO/OSSE 7E 0.05~10 MeV i Bt [,
CGRO/COMPTEL 7E 0.75~30 MeV 3Bt 8], CGRO/EGRET 7£ 100 MeV DL _FJ By &iA
iE O 3C 273 WL I BLREIE B A Rl R 1E, (H XA YA Seyfert B R 58 & 54k
FREAFFE 10, 3C 273 MR A E AR RINEIK X SR (1 keV UF) BEX 1,
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FHEA G Fe RHE 78 X GHARF BRI F AR AR RSy, (HBUER i
SERLR AR Al SR A, HZ U B REIE T L AR R BB EDR AR, 18 MeV REX.
BE AT AR 22 BRI R AR, o W LA T2 R P D700 B K W R Y A1 B IR 7 i
B, AR 15 A B SRR AR A R A R UL 2. BT LA R — A~ R A Rk P R A A
PR, HARGHRIA SR IEWEER, TGS CIEREY X7t —ERREE N
B S AL o 2 1)

ACH A RXTE TE+RFEALNESE, #F58 3C 273 WRBIERL XL TR, I
A EE L T 2~10 keV PRYIETIEISEORIR B 2Z H B AR SCHE, IH R IZRERVEE Y 3=
ZUESTHLH], @GO Fe RINLAFAERIESE KAFIE. ®3C50 08 4 35, 165 2
R A AT BRI HEAT T A, 26 3 W BRI AL SRR, 5 4 MR A
iR,

2 HIEALIE

2.1 WiMZHE

RXTE #5174 3 @M E: X 2~60 keV AERETEE NO6F R B IE I BG4S
(PCA, proportional counter array), Xf 15~250 keV GEETE B N6 TR B S RE X STt
AR SEEG RS (HEXTE, high energy X-ray timing experiment) FfIXf 2~12 keV A& E E N
J6F R 2R AT (ASM, all sky monitor). Hedr,  ASM HyMLMITE B AL AL 3 1 3GE
(1.3~3 keV, 3~5 keV, 5~12 keV), X RE R R R USEBOGTER A5, PCA
i 5 MRS - FEIE it 5. ¢ (PCUSs, proportional counter units) 208, &4~ HICHI K
HEHARL N 1400 cm?, M7 10 1401 A4 BET PCA FMIAEXT 3C 273 )\ 1996 4 2
H 2 H (MJD 50115) ] 2007 4£ 8 H 27 H (MJD 54339) 2N FF A VLI BLHE, 2 A 2800 il Bt
[B]% 1683 432 s. ff FRMARERERIARHE 2 BEABHRHEA TSR RE TG 20 #r, ORI EIE R
H 129 1REIE (2~60 keV) HI1 16 s HyHFE] 73 B K.

A K FE A PCA 72 2~10 keV REXEHE HEHETRITHEE: (1) 3C 273 14
v HTERIE, BFSR I AR BUE O AEBL 1 RE T S I AR YR B RER BUR AR R R M BRAEBG (2)
HEXTE R A M IN BRI REBUER 2 HEAS, BURFWR L EE RSP R
HeEF 19 (3) RFAH X SHERBERA A SCRAA ] 2~10 keV BEHE L FRLE R 07, B
LA T E TR HENTE T 2~10 keV YRR LLBEZE R

2.2 WM IR

TEMMEAE], PCUL1 . PCU3 I PCU4 KB [E# AL TS HAARZS, 7E 2000 42 5 A
P, PCUO ke R ahiltti, SEE R, Bl T HERnaE e =2 2 &
K, ASCHESE T W5 B PCU2 WEHER M. TERBOGIEMNDGE LR, HEr T TLE
H 4 - B /N T 10° S ARDI AR 46 1] W B 3C 273 PR T 0.02° iR, MIEMMMLER, A3
PR S B AR GSFC/NASA (Goddard space flight center of the national aeronautics
and space administration) $EALHRFIEAA (FTiZIRATITEE <40 counts/s/PCU), ZbFEEL
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HEAr R AR GSFC/NASA #44EH) HEAsoft v.6.2 k{8, B4 saextret FEHOGIEFE
SR, pearsp AL AR M 1), BRI A BALE R ZFl, W MCD B, Power
Law f%],  Laor/Smearin #8145 191 3£ 1 5| 7 ARFEH XSPEC (X-ray spectral-fitting
program) A FAHESEL 20, FFH T X — A EARIA RS X2 ME B, 2 2~
H R, S0 MagREE R 1 HATLEL, 5 8RR 5 R w g e
1 phabs (powerlaw) SEHELRAER DA SR, AR NI A 3C 273 Wit
W BT RGE R R R R N (8, BFLOR R EAE Nu=1.79 x 10° cm =2 BU. 7E
SBTIR IR RPE LA L, TH T 3C 273 7E 2~10 keV BIEEMTHE oxs o JGEIRE Sy M
HAENR IR E errp,,,, W TS I/ Nandra %5 22 il Vaughan %5 23 308,

R 1 7FE XSPEC #HEMEHIBLERIXIEL
Table 1 Comparison of spectral fittings with different XSPEC models

Model XSPEC model X2 DOF  Ax?
Power Law powerlaw 48.24 48 1.005
Power law + a photo-electric phabs (powerlaw) 48.03 48 1.001
Power law + a photo-electric + gauss phabs (powerlaw+ga)  40.94 45 0.910
Power law + a photo-electric + bremsstrahlung phabs (powerlaw+br)  42.26 46 0.891
Power law + high energy exponential cutoff cutoffpl 41.86 47 0.891

3 HIELIELER

HHE RXTE X 3C 273 FULMI, JLA5%] 1010 ZHA0FRZE IR, WLMIEFE] 32~12960 s R4,
LAY ] 2 000 s /247, JGFiga% T i LTEE R 1.45~1.90, *FH{H 4 1.68+0.08,
BRI AmE 1R, WAL 3C 273 i T A A HTE 1.6~1.8 JEE . L
JEFE A 53.81x10712~319.35x107 12 erg-cm ™2 s~ 1, SEH{EH 115.61x107 12 erg-em 2. 571,
MR 55 TR R ] 28 & 2 Frs. THECRRTEEY 6.14~32.04 counts/s, T4
HEE R 12.0543.39 counts/s. Ax? AN 2, HHE N 48~52. \NFE 2 FH[VIEH
AX? B R 1.29, S04 45 A8 H A AL s AR 24 300 R I e LU R 22 10 5 75
B TR/ Ax?, AERERPARGENL IR, 8 Ax*<0.6 B¥EE 5 HATE — Bt [ B &
I, IWMAFEI RS 45R. ERHREAE phabs (powerlaw) #AIH, IIARHHELES
BRI Fe ROTERAFTEMIESE, B 3 By 2002 48 3 A YLIEHE BR8T Fe R LAFTEIE
B, Fe RUTERTELET 5.744+0.25 keV 4b, Z7% EW=139.55 eV.

®2 A BT
Table 2 Distribution of Ay?
Ax? 0.6~0.7 0.7~0.8 0.8~0.9 0.9~1.0 1.0~1.1 1.1~1.2 1.2~1.29
Number 262 255 227 158 73 32 3

I 5 1gFh0 wev ISR T OGRS RAER 3 4, i ROMRREG P N{H
RITEMR; oxs ENREFIEER AWK Sv BR/NIBR T AR IRS; errp,,
HIGAL R IR
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Fig.2 The X-ray light curve of 3C 273 in 2~10 keV band
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Data and folded model

Z

£

=

8

T o

5

g

[=]

z
0
12F
11r

2

£ 1.0

= 09-
0.8

Energy/keV

& 3 EEy 2002 4 3 AHPDGHEMEE, THE 5.7 keV F Y B Fe KHTEL
Fig.3 The upper panel is the spectrum fitting diagram in March 2002. There are clear Fe emission lines

at 5.7 keV shown in the lower panel

&3 I 5lgF2u10 kev MBXRBKRAETEH
Table 3 The correlation coefficient R and variability parameters between photon

index I' and flux 1gF'2~10 kev

Data observational time R P oxs Sv errp,, .
Full time -0.13 <0.0001 11.50 28.18% 0.01
February 2000 -0.64 0.0040 4.30 17.23% 0.03
March 2003 -0.56 0.0018 21.56 38.56% 0.05
April 2003 -0.76 0.0279 13.66 30.70% 0.06
February and March in 2004 -0.55 0.0078 9.34 25.38% 0.04
July 2004 -0.63 0.0159 13.49 30.48% 0.08
2006 -0.61 <0.0001 34.89 49.07% 0.03
2007 -0.55 <0.0001 9.02 24.96% 0.02

I' 5 1gFonio kev BIRRUNE 4 Fr7s, WA P Z AR, (HEMRIRYE
WL B ) o BEACER, A BUAE TR M (6] BE Py, PIE A TE RE Ry Tl oe, niEl 5.

E 5 K% 3 R UAEH T 5 1gFani0 kev 7E 2000 47 2 A, 2003 43, 4 A, 2004
2, 3. TH, 2006 4K 2007 - BLAFTE B R, RYITEX LUNS[E] B G T
Wb B W AT, B R IEALT-. TTMAT B  R BBEE TI 3 A, FTLAR
24 T 5 1gFoio wev AEAFHIAHREE, FESAELER AL, FH AR B,
AR TR B LK.
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1gF2 10 key/10" % erg-cm™ 57!

Bl 4 BT T SR lglooio kev FIHRER

Fig.4 The correlation relation between photon index I' and flux 1gF5 10 kev
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Fig.5 The relation between variability and spectral property. The left panel represents the correlation
between I' and 1gF510 kev in 2006, R=-0.61, P<0.0001. The right one represents the temporal variation
of flux in this period. dxg=34.92, Syv=49.07%, errp,, =0.03



242 x X % # 51 #

BT A BRI WL B 6] PO TR RS AR Z A BRI SRS, ATIEA B A
THPETEIEEON A T T AT B DG, WA 6. WFFETLAE H 2000~2007 4F-HY
BARET ATHET 5 lgFaio wev BIASCHER RIG5R, TIRMIEE 21 1999 18
BEAVHE T 5 g0 kev ISR R, Hp R=-0.78, P=0.014. {8 1999
4 J 2000~2007 4RI H P+ RETE BE 7L 1 A 38 KT A2 T
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Fig.6 The correlation between monthly average of I and 1gFs..19 kev over 2000 to 2007, R=-0.62,

P<0.0001

1 GRS

X RXTE 7E X $FZREIX 2~10 keV XPIEAEMR 3C 273 +Z4FER JRIHUEMIAE 1 010 4H
BIEAET A0, BAVBBDEFERBFRER IS8, AABRRANGTFISER T
Hiitg 1gFo0 kev WAMRYE, HEFEEREE T 5 lglo wv A &AL,
TEFFTE B E AT N B E BE Y,  3C 273 #EAMRIIAIEZ. Xt A EHEAES TG &
B, T 5 lgFovio ev BIAHICYERT LIGSR, W LAVRTER TR/ oW B4E B, 35 & i
RARTIAS T, WS IEREE T A9 SO SR MR AR R R S R JLALRRIE. ), 4]
HY AR R HT 3C 273 7E 2~10 keV # X SFERGRE ST EERAERGEST.  Deluit % 13 FIH
phabs (powerlaw) A4 M1 A BE T XMM-Newton F1 BeppoSAX M\ 1996 ] 2004 4EXF I
TR A TG, RIFERHAE 2~10 keV NG FIGHE BRI EAFTES MHE, TER W
M & BUAEAE Fe £, FFIHTLHITH Fe &5 F EW=101 eV. Yaqoob % 2 /341 ASCA
Ml RXTE M\ 1996 2] 2000 X IEA W% H%, K 3C 273 FH Y Seyfert 1 AH4 5 B
(EW=133 eV) HJ Fe £&. FA1H152] Fe L T-H5E EW=93.85+21.49 eV, X4 Deluit
&= [13] 15 1B EW=101 eV #H—3%, {EH. Yaqoob % [12] B B/ NE L. Xf 2~10 keV B
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HIRETE BT 5T 45 R L e Fe AFTERIHFFESR A 3C 273 RAA AL A FRAE.

Chitnis 2§ 26 Z j] RXTE/ASM WEUHE, 113151 3C 273 7 1.5~12 keV PGS
WEBE Sv=34.7%, 15 Seyfert 1 f)CALMEEEAHYT. AR HHY 3C 273 1 2~10 keV WHIEAE
R BE Ry Sv=28.18%, FEHL/N T Chitnis 55 26 15 1 AR AS A P 6 AR IR BE Sv=57.3%, Tiil
4R 5 Seyfert B RRYICASIEEAINE. McHardy®™ BF58 T 3C 273 7E 2~10 keV (3%
WHERE, RIER 3C 273 RYE SRR Seyfert B RS NI, {H 3C 273 Al Seyfert
4 9 0 B T AR B —RRRY . SCHR (27) DA TEX AR 7 AR AR ML AR & — AR,
AR RE -8 SBBkU, 3C 273 18 2~10 keV [F I A B ALK Seyfert B
RARR . Bl T RIUNET 2~10 keV IEHE, FHARREUCH] 3C 273 TEFTH B BUER A
IR AR Seyfert B RIFE A BATAERETE T E SHHRW R L, #—2 T M
3C 273 XA AT R AR R B B AR AT AT RE 1 AR AL RRAE.

Bhis A SCHEZ H GSFC/NASA fg FTP JR4E35 F 2. S 4 F8 B R iy /& GSFC/NASA
AL HEAsoft v.6.2 B 4.
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Study on X-ray Variability of Blazar 3C 273
in 2~10 keV

WU Xiao ! LIU Zhi-min?  YAN Da-hai’ BAO Kun-sen' DAI Ben-zhong'
(1 Department of Physics, Yunnan University, Kunming 650091)

(2 Simao teacher’s College, Pu’er 665000)

ABsTrRACT The X-ray raw data of blazar 3C 273 from RXTE observations are analyzed.
The observational time is from Feb. 2rd 1996 to Aug. 27th 2007. The average time for each
observation is 1666.76 s. Totally, the photon spectral indexes and corresponding fluxes of
1010 data are derived. The spectral properties of 3C 273 in 2~10 keV band are analyzed.
It is found that there is a significant anti-correlation between the photon index and flux
in February 2000, March and April 2003, February, March and July 2004, 2006 and 2007.
The variability in entire observations has been investigated and some significant variations
in 2~10 keV band are found. There is an evidence of Fe emission lines in some spectral
fittings. Its average width is 93.854+21.49 eV. By analyzing the intensity of X-ray variability
and the properties of Fe emission lines, it is found that 3C 273 has both properties which
belong to blazars and Seyfert galaxies.

Key words quasars: individual, X-rays: galaxies, methods: data analysis, radiation mech-
anisms: non-thermal



