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Abstract

We report on the analysis of the broadened, fluorescent iron K« line in 4 sets of simultaneous XMM-Newton , RXTE and INTEGRAL observations of Cygnus X-1. The XMM-Newton data were taken in Modified Timing
Mode of the EPIC-pn camera, while RXTE and INTEGRAL data provided the constraints on the continuum parameters. The best-fit spectrum consists of the sum of an exponentially cut-oft power-law and a relativistically
smeared, ionized reflection. Assuming a standard, thin accretion disk, the black hole in Cygnus X-1 has an angular momentum that is close to maximum.

Source behaviour

For our data analysis we include RXTE data which is strictly simultaneous to XMM-Newton data, as seen
in Fig. 3. When it comes to INTEGRAL (IBIS) data (see Fig. 1) we encounter three situations to chose
from: 1) strictly simultaneous data, 2) same state data and 3) same flux level data.

The first situation does not provide us with enough data (only up to ~ 15 ks for each observation), second one
introduces disagreement with RXTE data, which is possibly due to the flux variability in the INTEGRAL
data, while the third situation gives us enough exposure time (factor of ~5 compared to first situation) and
agreement with RXTE data (see Fig. 2).
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Figure 2: Join fit of EPIC-pn, PCA . and data. The disagree-
ment between the HEXTE and total IBIS data is clearly seen in pannel b, while
it is mostly removed by using the same flux IBIS data in pannel c.

Spectral properties

The high spin value emerges for the thin disk solution with the typical emission profile value € = 3. Low spin
value is prefered only when € gets higher values, which means that the broad iron line is generated by strongly
concentrating all available emmisivity to the innermost regions of a disk around a Schwarzschild black hole.
This situation is highly unlikely, so the low €, high spin value solution is prefered. This is consistent with
spin measurements from the accretion disk continuum (Gou et al. 2011). We also get low spin for thin disk
solution, but only when the inclination of the system is too low which is in disagreement with Sowers et al.
1998 and Davis & Hartmann 1983 for the inclination measurements.

Based on the model used by Duro et al. 2011 (where observation 0202760301 was analysed), we fit
the spectrum now extending to energies of few hundreds keV. Hence, we expect to constrain continuum
parameters better, and likewise the reflection features parameters. The fits to the data shown in Fig. 5
describe Cygnus X-1 as moderately ionized, with high iron abundancy, but also with differing spin values.
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