Mem. S.A.It. Vol. 75, 527 © SAIt 2004 Memorie della

The quasar 3C 273 observed by XMM–Newton and RXTE

M. Stuhlinger, R. Staubert, J. Wilms, I. Kreykenbohm and S. Benlloch–García

Institut für Astronomie und Astrophysik Tübingen, Sand 1, D-72076 Tübingen, Germany

Abstract. XMM–Newton has observed the quasar 3C 273 several times between 2000 June and 2003 January. Two simultaneous observations using NASA’s Rossi X–ray Timing Explorer (PCA) enables the comparison of the high energy part (2.5–10 keV) of the EPIC spectra with an independent instrument. The spectral parameters are in good agreement between the two satellites. RXTE fluxes are about 30% higher than the XMM EPIC fluxes. The variability of the high energy component (>2.5 keV) is presented. The high energy component is well described by a single power law model with indices between 1.60-1.79. The individual observations show no evidence for either a narrow or a broad iron line.

1. Introduction

The radio-loud quasar 3C 273 is one of the nearest quasars. This makes it a favorite object to study over all wavelengths (Courvoisier 1998). Since its first X–ray detection (Friedman & Byram 1967), the quasar 3C 273 is a popular target of every X–ray satellite mission. Over a wide range of X–ray energies the continuum spectrum is well described by a single power law model. The spectrum is known to show a soft excess at low energies (Turner et al. 1985; Staubert 1992). Previous observations indicate either a narrow (Grandi et al. 1997), broad (Yaqoob & Serlemitos 2000), or the absence of an Fe–line (Haardt et al. 1998).

We present results from XMM EPIC observations done in small window mode and correlated RXTE observations. For RXTE PCA only PCU2 was available.

Send offprint requests to: M. Stuhlinger Correspondence to: stuhli@astro.uni-tuebingen.de

2. The Spectra above 2.5 keV

Above ∼2 keV the X-ray spectrum of 3C 273 can be described by a single power law including galactic N_H = 1.8·10^{20} cm^{−2} (Dickey & Lockman 1990). To determine the photon index we fitted all observations in the range 2.5–10.0 keV for EPIC and 2.5–21.0 keV for PCA. This range is selected because it corresponds to the lowest energies available for RXTE and to avoid the gold edge caused by the XMM telescope mirrors at about 2.1 keV. The spectral shapes measured by RXTE PCA and XMM EPIC PN/MOS2 are in good agreement. In the analyzed sample of observations the power law indices vary in the range of Γ=1.60–1.79 significantly. The observations from 2000 June until 2002 January show harder spectra than the observations from July 2002 until 2003 January. The fluxes vary significantly in the range of 6.2–9.5×10^{−11} erg/cm^2s.

528 M. Stuhlinger et al.: Variability of the X–ray spectrum of quasar 3C 273

Fig. 1. Example of PN and PCA spectra. Left panel: The spectra are fitted above 2.5 keV with a single power law model (Γ = 1.74 ± 0.03). The plot is extended to lower energies to visualize the soft excess. Right panel: Additional disk blackbody component (T_{in} = 0.166 ± 0.003) is added to the previously fixed power law.

3. The Fe–line

There is no significant detection of an Fe–line, neither in PN nor in MOS for all observations. We investigated upper limits for a possible hidden line by adding a redshifted Gaussian line into the 2.5–10 keV power law fits. For the narrow line model the equivalent width does not exceed 52 eV for PN and 101 eV for MOS (3 σ upper limits).

4. Soft excess

All spectra show a soft excess that extends up to ∼2 keV. The flux inside the soft X–ray band (0.3–2.0 keV) varies by more than 50% independently from the power law component seen at higher energies. The spectral shape of the soft excess shows no significant variability. A second power law component as well as a disk blackbody could characterize the soft excess. Both models still show systematic residuals. Fig.1 shows an example of a disk blackbody + power law fit including a fixed galactic absorption of N_H = 1.8·10^{20} cm^{−2}.

Acknowledgements. We acknowledge the support through DLR grants 50 OX 0002 and 50 OG 9601. This work is based on observations obtained with XMM–Newton, an ESA science mission with instruments and contributions directly funded by ESA Member States and the USA (NASA).

References

Courvoisier, T. J.-L. 1998, Astron. Astrophys.

Rev., 9, 1 Dickey, J. M. & Lockman, F. J. 1990, ARA&A, 28, 215 Friedman H., Byram E.T. 1967, ApJ 147, 399 Grandi P., Guainazzi M., Mineo T. et al. 1997, A&A 325, L17 Haardt F., Fossati G., Grandi P. et al. 1998, A&A 340, 35 Staubert, R. 1992, in X–ray Emission from Active Galactic Nuclei and the Cosmic X– ray Background, 42 Turner M.J.L., Courvoisier T., Staubert R., Molteni D., Trümper J. 1985, Space Sci. Rev. 40, 623–626 Yaqoob T., B., Serlemitos P. 2000, Astrophys.

J., Lett. 544, 95