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Abstract. VLT FORS 1 observations indicate the presence of a variable significant magnetic
field in the X-ray binary Cyg X-1. The importance of this investigation comes from the fact that
it rules one of the most significant BH manifestations: the X-ray millisecond flickering, usually
related to reconnection of magnetic lines in the innermost part of the accretion disc.
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1. Introduction

The first prediction of the presence of a magnetic field in Cyg X-1 was done by V. F.
Shvartsman (1971). Many previous attempts to measure the magnetic field have been
unsuccessful providing only the upper limit for the strength of the magnetic field (e.g.
Guedin et al. 2003).

2. Observations and analysis

Between June 18 and July 9, 2007 we obtained in service mode six FORS 1 spectropo-
larimetric spectra. We used the GRISM 1200B and a 0.4 arcsec slit to obtain a spectral
resolution of 4000. This grism covers the spectral range 3680 - 5129 A which includes
Balmer lines from HS to He. At that time Cyg X-1 was in X-ray hard state. For each
observation we usually took a number of continuous series of two exposures. More de-
tails on the observing technique with FORS 1 and data reduction can be found elsewhere
(Hubrig et al. 2004 and references therein). Using the method described in the same
place we obtained the mean longitudinal magnetic field (B,) averaged over the stellar
hemisphere visible at the time of observation of the component of the magnetic field
parallel to the line of sight, weighted by the local emergent spectral line intensity.

As an important step, before the assessment of (B, ), we removed all the spectral fea-
tures not belonging to the photosphere of the Cyg X-1 optical component (09.7 Iab):
telluric and interstellar lines, CCD defects, the He IT A\4686 A emission line, lines with
strong P Cyg components. The measurements of the longitudinal magnetic field at dif-
ferent orbital phases are presented in Fig. 1. It is quite possible that near the orbital
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Figure 1. The longitudinal magnetic field plotted over the orbital phase (P =5.6 days) of
Cyg X-1.

phase 0.5 (having the X-ray source in front) we are observing the optical component in
the vicinity of the magnetic pole with the (B,) value close to 130G on 5 ¢ level.

On the second step of our research we investigated HelIM686A spectral line sepa-
rately. The accuracy of magnetic field measuring over one line lower than from all lines.
Estimation on 2 sigma level was found only for orbital phase 0.65 (Bz) = —607 + 310 G.
(Bz) reality is confirmed: by Zeeman S-wave in V-spectrum and by its correspondence
to the dI(X)/dA wave.

3. Discussion

The Doppler tomogram of the system based on the Hell 4686 Aline using FORS 1
Stokes I spectra shows that the line emission component originates in the outer regions of
the accretion structure. We used the Doppler tomogram building technique of Agafonov,
(2004), so-called radio astronomical approach. The magnetic field strength of 600 G is
an expected value since the gas stream from the star carrying the magnetic field onto the
accretion structure is compressed by interaction with its outer rim by a factor of 6-10
at a distance from the black hole D =6 * 10''cm. According to the standard model of
the disc accretion, such a result would correspond to the near-Black-Hole magnetic field
value of ~ 10% — 10° G and thus the value of its energy would be sufficient to explain
Cyg X-1 X-ray millisecond flickering.
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