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!WÆ 3C 273 % 2∼10 keV 
oW���y∗3 4 1 051 2 7,. 1 */2 1 -+6 1†

(1 �#Ea,yla=xa� r� 650091)
(2 �#e��ft�U?laM 8l 665000)& � RXTE (Rossi X-ray timing explorer) �.�n{`7n�x0�i��

3C 273 � X aA$e 2∼10 keV � 1996 - 2 � 2 W (MJD 50115) L 2007 - 8 � 27W (MJD 54339) R{`�n�PL� 1 010 >�.{`R�G:-{#DuR���5e�>�.iG" 1 666.76 s. ��x0 3C 273 ��.=G 2∼10 keV v X aAR':�,8��X"�n=� 2000 - 2 �� 2003 - 3 � 4 �� 2004 - 2 � 3 � 7 ��
2006 -8 2007 -���G:-{ Γ ��� lgF2∼10 keV B�:=rD��� 1999 -#
2000∼2007 -�.=G� Γ � lgF2∼10 keV �5eX"l�fB�:=rD��h%��.=GR��X"R^�Rx0�n=<>PDR���"�*x�:*&6n= Fe naAB�R(`��5eqb" 93.85±21.49 eV. ��x0��Hb� Fe naAÆZ�n= 3C 273 �ib|i��� Seyfert U4RnPZ4�lva ~�
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1 "� �h��r/_T3!Qm�Fv��s49`\vT� (FSRQ) " BL Lac ���
FSRQ �9a{O BL Lac ���GQ9�
$�h���3a{��a��3"�o���p7vT{`9T
$�{Cg�2
A��rG X `�" γ `�
�!O5
QY3myCg�2
�VOKO QRs [1].

3C 273 (z=0.158) rw)�OX�v3�Q FSRQ[2], ���#d`{�� [3], �-KCg�Y2
A� [4]. 3C 273 N�� Bowyer T [5] U'! X `�
�z COS-B &T�-U'!r(3�Q γ `�
 [6], *�� CGRO/OSSE � 0.05∼10 MeV #d [7],

CGRO/COMPTEL � 0.75∼30 MeV #d [8], CGRO/EGRET � 100 MeV p℄#dTU' [9]. 3C 273Qj#d&9a{h��Q7�
$�H�{[VQ Seyfert T3pm`�7Cu�
$ [10]. 3C 273 QCu�md��`E�KZ X `� (1 keV p7) &J [11],
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\ 237!a{p Fe m`� [12]. � X `�#d{`�hA�T5w"vT5w�H<��9{`325"9�;J.$)�?j#d&9mpy%�Qx��VtRs��MeV &J?mpy�(Ii7i�VRs�kmpyj�9F�FtICu�Q�i7i�VRs��h3FsCQ;}�Vk&Rs�-z_��pg!em�a{
wY3Qh���?{`�VQL|rv3:gQ�k�9,zQC�Y&�Jw�m℄&�s $"9{`32�;J [13].�'{y RXTE &Tg�,Q�-z_�b[ 3C 273 Q&9�+7��W!�!2���w/ 2∼10 keV $Q�F9,z"
�*FQC�Y����&�s $Q;g{`32����9)%b[ Fe m`�A�Q'_7
$�P'w! 4 )w��X 2)w5S_��-z_!VW�w/�X 3 )w	6z_w/:xQ��X 4 )wrKQ"���
2 
|`�
2.1 m_�z

RXTE QF{ 3 ��-
�	g 2∼60 keV &�s $�F��Q&�>zD#�
(PCA, proportional counter array), g 15∼250 keV &�s $�F��Q�& X `�h�kd�1 (HEXTE, high energy X-ray timing experiment) "g 2∼12 keV &�s $�F��QP�EtD (ASM, all sky monitor). ?5�ASM Q�-s Uw5 3�#N
(1.3∼3 keV, 3∼5 keV, 5∼12 keV), !eQ&�w��%Lp�5�9Q60b[� PCAz 5 �TE - D�&�>zG� (PCUs, proportional counter units) M5���G�Q+6�4
! 1 400 cm2, t2! 1◦ [14−15]. �':x� PCA �-Dg 3C 273 ? 1996 , 2Æ 2 V (MJD 50115) K 2007, 8 Æ 27 V (MJD 54339)ÆgQ�-z_�K{N�-hF! 1 683 432 s. lyk`℄#V�B 2 �oz_VWh�"&9w/�<�oz_a{ 129 �&N (2∼60 keV) " 16 s QhFw����'/_�w/ PCA � 2∼10 keV &Jz_;g1�p7�q	 (1) 3C 273 Q!
γ `�
�b[?�&d0p&dQ&9�h�Y3�&�<h��Q+xY3� (2)

HEXTE �-DlyQ\~>zD��a"w��%��z_S��0�5w/Q�%BQ [16]; (3) C)wQ X `�z_:xQ'�`	6 2∼10 keV Qz_:xQ� [17], �p!���g�)�kw/ 2∼10 keV Qz_:xQ��
2.2 m_�zh���-<F�PCU1 �PCU3" PCU4C)whF`:���A
�� 2000, 5 Æp*� PCU0 Q �/gmR
�J0�Z�C��p!�Æ�-D�5Q.0NKNV��'_���℄N Q PCU2Qz_tw/���O�9"��L�h�08�&TQW4�aL� 10◦7�-D,J3w 3C 273
C� 0.02◦Qz_�
_�-Q���'_�Q�Z�V! GSFC/NASA (Goddard space flight center of the national aeronautics

and space administration) �
Q

�V (�_
Q>z� <40 counts/s/PCU), :xz
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Q HEAsoft v.6.2ZK��z�	 saextrct�O�9"��L��pcarsp �	d5Ht℄# [18]. z_)%Q�V{)j9�X MCD�V�Power

Law �V� Laor/Smearin �VT [19]. � 1 �6�%�Q XSPEC (X-ray spectral-fitting

program)�V7C�,z [20],!>��g�mMz_)%*O6Q χ2 "Iza�I χ2∼Izah�O6Q)%Q�NA�?� 1 5mph6�j�T�S3F1uQ��9�V phabs (powerlaw)&OKNAQ)%Q��N8)�_���Vt)% 3C 273Q>z9�z�>z9%&) W?2 NH +��pM?�℄� NH=1.79 × 1020 cm−2 [21]. �w/�mz_19℄�>�� 3C 273 � 2∼10 keV Q���>� δXS ���|a SV "��|a.0 errFvar
, >�up,� Nandra T [22] " Vaughan T [23] Q'��Y 1 [� XSPEC ���sn�wpbdU

Table 1 Comparison of spectral fittings with different XSPEC models

Model XSPEC model χ2 DOF ∆χ2

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 
|`�xq
_ RXTEg 3C 273Q�-��OK 1 010M:xQ���-hF 32∼12960 s%T�[V�-hF 2 000 s O~��F9,z Γ Q�+s ! 1.45∼1.90,4d+! 1.68±0.08,�Qw&X� 1 �p�mph6 3C 273 Q Γ w&1�65� 1.6∼1.8s $�
��+s ! 53.81×10−12∼319.35×10−12 erg·cm−2· s−1, 4d+! 115.61×10−12 erg·cm−2· s−1,n8�Z*
��hF�+X� 2 �p�>z��+s ! 6.14∼32.04 counts/s, 4d>z�! 12.05±3.39 counts/s. ∆χ2 Qw&X� 2, Iza! 48∼52. ?� 2 5mph6
∆χ2 NCr 1.29, )%Q�� FQ�V5O!xG [24]. )wz_qS��	0)%OK�3LQ ∆χ2, :xh
_�-hF�Æ ∆χ2<0.6 Qz_�?F*mdhFQz_%!�?kOK� Q)%Q���z_)% phabs (powerlaw) �V5�CY��\&*m< Fe m`�A�Q'_�� 3 �p! 2002 , 3 Æ�-z_9pQ Fe m`�A�'_� Fe m`�A�� 5.74±0.25 keV :��p EW=139.55 eV.Y 2 ∆χ2 bi\

Table 2 Distribution of ∆χ2

∆χ2 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

Γ � lgF2∼10 keV QC�w/7��,z�� 35	6�?5 R !C�3z�P !/R}%��� δXS Q!rzA���Q1fo_�SV QCLqx���QG[� errFvar!��|a.0�
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� 1 �H;.|y'�
Fig. 1 Distribution of photon index

� 2 3C 273 � 2∼10 keV w X bB(KS��MB
Fig. 2 The X-ray light curve of 3C 273 in 2∼10 keV band
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� 3 ^�# 2002 . 3 �S�;+'��8� 5.7 keV ;}�;S Fe obB
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 panelY 3 Γ # lgF 2∼10 keV b�l�	unV^	
Table 3 The correlation coefficient R and variability parameters between photon

index Γ and flux lgF 2∼10 keV

Data observational time R P δXS SV errFvar

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

Γ � lgF2∼10 keV Q�3X� 4 �p�?5h6� *FC�YO[�HrX�
_�-hFwd:x�m<�)w�-hFd$�� A�9<Q�C��X� 5.?� 5 7� 3 5mph6 Γ � lgF2∼10 keV � 2000, 2 Æ� 2003, 3� 4 Æ� 2004, 2 � 3 � 7 Æ� 2006 ,7 2007 ,zA�9<�C�����!OhFd$�F9,z�C
�Q�CkIL�:
��C9�4�k?~�Q
��hFQw&�mph6I Γ � lgF2∼10 keV {O Q�C�h�
�d{~^Q�+�!IC)whFdz���Ga`�OC�
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� 4 �H;.| Γ ��� lgF2∼10 keV SE��5
Fig. 4 The correlation relation between photon index Γ and flux lgF2∼10 keV

� 5 ��9(;�-�5�P�;q 2006 . Γ � lgF2∼10 keV SE�[�A7 R=-0.61, P<0.0001. ��#�=jH%���jHS�-�A7 δXS=34.92, SV=49.07%, errFvar
=0.03

Fig. 5 The relation between variability and spectral property. The left panel represents the correlation

between Γ and lgF2∼10 keV in 2006, R=-0.61, P<0.0001. The right one represents the temporal variation

of flux in this period. δXS=34.92, SV=49.07%, errFvar
=0.03
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8�m<)w�-hF$�F9,z�
�*F{9<QC�Y��)�.m<Æ4d�F9,z"Æ4d
�kA�9<�C��J� 6. ?5mph6 2000∼2007,Qz_Q�Æ4d* Γ � lgF2∼10 keV QC�Y�9�G�k�-z_ZOjQ 1999 ,�O�Æ4d* Γ � lgF2∼10 keV QC�Yk�9�G�?5 R=-0.78, P=0.014. }� 1999,7 2000∼2007,Q�-Æ4d&9�C
�Q�Ck�4�

� 6 2000∼2007 .S�6f Γ � lgF2∼10 keV SE�[�A7 R=-0.62, P< 0.0001

Fig. 6 The correlation between monthly average of Γ and lgF2∼10 keV over 2000 to 2007, R=-0.62,

P< 0.0001

4 xq$��g RXTE � X `�&J 2∼10 keV gh�� 3C 273 gj,Q�m�-� 1 010 Mz_Q�F6w/�)�OK�F9,z"
���,z�m<�RKQ�F9,z Γ�
� lgF2∼10 keV �{C�Y�H�{OhFd Γ � lgF2∼10 keV a{9<Q�C���A�9<C�gtQhFd$� 3C 273 `a{G�Q���gÆ4dz_w/*m<� Γ � lgF2∼10 keV QC�Y�9�G�mp}�C)wQ�-z_z�9r�C
�Q�Ck�4Q�
��9,z Γ QqC�rh��vT{`Q[V
$ [25], ��QqC��� 3C 273 � 2∼10 keV Q X `�{`;grvT{`� Deluit T [13] {y
phabs (powerlaw) �Vw/:x� XMM-Newton " BeppoSAX ? 1996 K 2004 ,g<
Q�-z_��eO6� 2∼10 keV $Q�F9,z"
�A�C�C���)w�-5m<A� Fe ��!>�64d Fe �pa EW=101 eV. Yaqoob T [12] w/ ASCA" RXTE ? 1996 K 2000 ,g<
Q�-z_�m< 3C 273 {� Seyfert 1 CIpa
(EW=133 eV) Q Fe ��)�w/OK Fe �4dpa EW=93.85±21.49 eV, !� DeluitT [13] O6Q EW=101 eV Cm0�H� YaqoobT [12] O6QgLOj�g 2∼10 keV $
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Chitnis T [26] �y RXTE/ASM Qz_�>�O6 3C 273 � 1.5∼12 keV $Q��|a SV=34.7%,� Seyfert 1Q��|aCX��'O6Q 3C 273� 2∼10 keV$Q��|a! SV=28.18%,��L� ChitnisT [26] O6Qh��Q4d��|a SV=57.3%,k<Q�� Seyfert T3Q��|aCX�McHardy[27] b[� 3C 273 � 2∼10 keV Q��9�a�m<�R 3C 273Q{`^yk Seyfert T3Q{`%^y�H 3C 273" SeyfertQp#d��9�armeQ�'> [27] U!�!�9
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Study on X-ray Variability of Blazar 3C 273

in 2∼10 keV

WU Xiao 1 LIU Zhi-min2 YAN Da-hai1 BAO Kun-sen1 DAI Ben-zhong1

(1 Department of Physics, Yunnan University, Kunming 650091)

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

ABSTRACT 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 93.85±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


