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Cyg X-1 is an X-ray binary system (with the orbital period P = 5:d6) whose relativisti

omponent is the bla
k hole 
andidate No. 1. More than 30 years passed sin
e the timeswhen the X-ray sour
e Cyg X-1 had been �rst identi�ed with the star HDE 226868 (Braes& Miley, 1971), its spe
tros
opi
 binarity (Webster & Murdin, 1972; Bolton, 1972) andphotometri
 variability (Lyuty, 1972) had been �rst dete
ted. This time interval is longenough to allow explorations of long-term behavior of the X-ray binary.As the obje
t's variability amplitude is low, only the homogeneous photometri
 seriesof UBV observations a
quired at SAI Crimean Laboratory was used for this study (Lyuty,1985; Kemp et al., 1987; Karitskaya et al., 2001; Lyuty et al., 2006). In order to studyintrinsi
 variability, orbital variations were subtra
ted.Figure 1 shows the light 
urves representing the obje
t's long-term variability. It iseasy to see (espe
ially in the U-band) that the obje
t�s brightness is slowly in
reasingfrom 1985 to 1995, and then de
reasing to a minimum rea
hed in 2003. The brightnessminima were observed in 1971 and in 2003{2005. The largest amplitude is �U = 0:m1.The B-band 
urve shows a similar behavior of the obje
t, but with a lower amplitude.The V 
urve reveals a weak maximum only, and the 2003{2005 minimum is deeper thanthat of 1971.The a

retion dis
 
annot be responsible for these brightness variations be
ause its
ontribution to the obje
t's total luminosity does not ex
eed 2-4% (Bruevi
h et al., 1978;Kemp et al., 1987; Bo
hkarev and Karitskaya, 1988a,b). It is more reasonable to explainthe variations with temperature 
hanges in a

ordan
e with the variations of the B{V andU{B 
olors. In 1973, the obje
t's spe
trum was 
lassi�ed as O 9.7 Iab (Walborn, 1973).The results of our UBV observations are in agreement with the spe
tral type O9.7 Iab,
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Figure 1. Long-term light 
urves of Cyg X-1 in the U, B and V bands (yearly averages)
the 
olor ex
ess being E(B� V) = 1:05 � 1:06. The 1995{1999 brightness maximum
orresponds to an earlier spe
tral type, approximately O9.Figure 2 shows a more detailed U-band light 
urve (averaged over 60 days); the lowerpanel gives an RXTE/ASM X-ray light 
urve (1-day averages). During the transitionfrom the maximal (1995{1999) to the minimal (2003{2005) brightness, the X-ray a
tivityin
reased. It should be pointed out that the a
tivity maximum took pla
e exa
tly at thetime of the transition (on average, the U-band brightness de
reased linearly).If the supergiant's temperature variations are real, they must a�e
t the spe
trum. In1997, spe
tros
opi
 observations were 
arried out at the Crimean Astrophysi
al Obser-vatory (the 2.6-m teles
ope, the se
ond order of the di�ra
tion grating, spe
tral range��4655 � 4722�A, resolution R = 35000). In 2003{2004, spe
tra were obtained at thePeak Terskol Observatory (the 2-m teles
ope, the e
helle spe
trograph, spe
tral range��3800 � 7600�A, R = 13000) and at the BOAO (Korea) (the 1.8-m teles
ope, �bere
helle spe
trograph, ��3800� 10000�A, R = 30000).The spe
tral data obtained allows only two line pro�le 
omparisons: HeII�4686�A andHeI�4713�A. But as the 
omplex variable HeII�4686�A pro�le is formed mainly outsidethe supergiant, it 
annot be used for the opti
al 
omponent's parameter diagnosti
, in
ontrast to the HeI�4713�A absorption line that is formed inside the star's atmosphere.The HeI�4713�A line pro�les observed in 1997 and 2003{2004 are 
ompared in Fig. 3. Bothpresented pro�les were averaged over 19 nights of observations. In 1997, 20 spe
tra wereobtained during 1.5 months. One spe
trum obtained during an X-ray 
are was omitted.To 
onstru
t the 2003{2004 line pro�le, we used the spe
tra got during two observationalsets (June, 2003 and June, 2004) at the Terskol Observatory and 4 spe
tra obtained atthe BOAO. Fig. 3 shows that the 1997 line depth is ex
eeded 
onsiderably by that of the2003{2004 line, whi
h points to 
hanges in the supergiant's atmosphere parameters.
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Figure 2. Comparison of the long-term light 
urve of Cyg X-1 (upper panel) with the X-ray light 
urveas observed by RXTE/ASM, 1-day averages (lower panel)
The 2003{2004 spe
tra were analyzed by Karitskaya et al. (2005). Using many spe
trallines of the ions HI, HeI, MgII, we determined the supergiant's atmospheri
 physi
alparameters for that time interval: Teff = 30400� 500 K, log g = 3:31� 0:07, [He=H℄ =0:43� 0:06 dex, [Mg=H℄ = 0:75� 0:15 dex. We used a stellar-atmosphere modeling 
odewhi
h in
luded: 
omputation of line pro�les of tidally distorted stars, illumination of theatmosphere by hard X-ray 
ux from the se
ondary, and non-LTE e�e
ts for sele
ted ions.For line-pro�le simulations, we used Sakhibullin and Shimanskii (1997) 
omputer 
ode,\SPECTR", modi�ed by Ivanova et al. (2002), Shimanskii et al. (2002).Figure 3 (left panel) shows the model pro�le of the HeI�4713�A line as derived for theyears 2003{2004. To a
hieve the best 
oin
iden
e of the 
omputed and the observed 1997pro�les, we varied Teff , log g, and the ma
ro-turbulent velo
ity, Vma
r. Two di�erenttheoreti
al pro�les 
orresponding to di�erent Teff , log g values are shown in Fig. 3. Thetwo theoreti
al pro�les pra
ti
ally 
oin
ide with ea
h other. Therefore, the di�eren
esbetween the observed and theoreti
al pro�les are shown in the right panel of Fig. 3. Theregular growth of the di�eren
es from the blue to the red wing is due to a feeble P Cyg
omponent a�e
ting the red wing and by una

ounted weak NII absorption blending withthe blue wing. In 1997, Vma
r was found to ex
eed the value for 2003{2004 by 7 km/s.The 
omparison between the observed (�U = 0:065 � 0:003, �B = 0:031 � 0:003,�V = 0:029 � 0:003) and 
omputed UBV brightness variations shows that the size ofthe star in
reased slightly, by 1� 4% from 1997 to 2003{2004. The 
hanges of the radiuspoint to slight 
hanges in log g (< 0:04). Besides, the photometri
 and spe
tral variations
an be des
ribed together only assuming that Teff was higher in 1997, being in the31300�32300 K range, than in 2003{2004, and the gravity in 1997 was log g = 3:33�3:36.The bolometri
 luminosity was by 14 � 24% higher in 1997 than in 2003{2004. So the
ase with log g = 3:06 shown in Fig. 3 does not agree with photometri
 data.So, from 1997 to 2003{2004 the radius of the star in
reased by 1 � 2%, that is, thedegree of the Ro
he lobe �lling, and 
onsequently of the matter out
ow toward the X-ray
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sour
e, have in
reased. This is in agreement with the X-ray a
tivity growth in that timeinterval (see Fig. 2). Moreover, the temperature de
rease 
an lead to de
reasing star-windvelo
ity, that is, to the in
rease of the portion of matter 
aptured by the X-ray 
omponent,whi
h may prove to be another fa
tor keeping up X-ray a
tivity of the system Cyg X-1.A
knowledgements. This work was partially supported by the Russian Foundationfor Basi
 Resear
h with grant 04-02-16924.

Figure 3. Right: Comparison of HeI�4713�A line pro�les observed in 1997 and 2003{2004 with thetheoreti
al ones. The 
ase with log g = 3:06 disagrees with photometri
 data. Left: The deviations ofthe observed pro�les from the theoreti
al ones.
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