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The VV Cephei-type binaries form a small but interesting group of massive binariesonsisting of an M-type supergiant and a late O or an early B-type star (Bidelman,1954; Cowley, 1969). They are related to, but distint from two other lasses of starswith omposite spetra: symbioti stars and � Aurigae systems. The optial spetra ofVV Cephei stars are haraterized by emission lines of hydrogen and [Fe II℄. In addition,weaker emission lines, mostly forbidden, of the other single-ionized elements are observed.Beause of the large radius of the M-type supergiant, the orbital periods in VV Cepheisystems might be deades long, like for the prototype, VV Cep (20.4 yr), or KQ Gem(26.7 yr). In a few of them, inluding VV Cep itself, elipses are observed. The VV Cepheisystems are very rare; less than twenty are known in the Galaxy. This rarity omes fromthe fat that systems with very massive omponents evolve very fast.FR St (HIP 90115) is a relatively poorly studied VV Cephei system. Its ompositespetrum was disovered by Bidelman & Stephenson (1956). In ontrast to the otherVV Cephei systems, it showed emission lines of [Fe III℄ and [O III℄. The photometrivariability was disovered by Shajn (1934). Although Shajn (1935) noted that the starexhibits variability with a short period (of unknown length), the observations made sofar (Tsessevih, 1952; Burhi, 1980, Hipparos data) showed no more than errati orsemi-regular variations in the range of a few tenths of magnitude.FR St is also known as a radio soure (Florkowski et al., 1985). The radiation in theradio domain is probably due to a thermal emission of a loud of plasma. The plasmaoriginated probably as a result of ioniziation of the ool wind oming fromM supergiant bythe ultraviolet radiation of the OB omponent. The radio and optial positions of FR Stwere frequently used to de�ne or ompare astrometri referene frames (e.g., Johnston etal., 1985; Walter et al., 1997).The star was also observed by the ASAS survey (Pojma�nski, 1997) where it is re-ognized as ASAS 182323�1240.9. Surprisingly, automati lassi�ation applied by theauthors of the ASAS atalogue to this star resulted in an ESD/ED lassi�ation, i.e.,semi-detahed or detahed elipsing binary, with a period of only 3.535 d (Pojma�nski &Maiejewski, 2005). What seemed to be at a �rst glane an inorret lassi�ation, hasbeen on�rmed during our analysis, arried out aording to the proedure desribed byPigulski (2005). The only di�erene was that the searh for periodi variations we presenthere was made using elipse-freed light urves. This was a part of a muh wider searh
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for pulsating omponents of elipsing binaries (Mihalska & Pigulski, 2007). The originalASAS light urve (Fig. 1) does not show the elipses in an obvious way, beause they areontaminated by the quasi-periodi variations originating probably in the M-type super-giant. However, as these long-term variations ould be well represented by means of aseries of sinusoidal terms with frequenies smaller than 0.01 d�1, we were able to separatethem from elipses. The ontributions from the long-term variations and the elipses areshown in Figs. 2 and 3, respetively. As an be seen in Fig. 2, the long-term hanges, pre-sumably due to the variability of the ool supergiant, have a range of about 0.4 mag anda mean V magnitude of about 10.28. The larger satter after HJD 2453300 is due to thehange of the exposure time to smaller value around this date in the ASAS observations.In onsequene, the mean auray of a single measurement amounts to about 0.02 magfor observations made prior and 0.06 mag for observations made after that date.
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Figure 1. The V -�lter ASAS light urve of FR St. The data over the interval between February2001 and June 2006. Data plotted as rosses are of lower quality
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Figure 2. The same as in Fig. 1, but freed from the ontribution from the elipses
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On the other hand, the elipse light-urve (Fig. 3) shows two minima of unequal depth;about 0.23 mag for the primary and 0.13 mag for the seondary elipse. The epohs of theprimary minimum, as derived from the ASAS data, an be represented by the followingephemeris: Tmin I = HJD 2452082:802� 0:006 + (3:53405� 0:00004)� E; (1)where E is the number of yles elapsed from the initial epoh.
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Figure 3. The elipses in FR St. The light urve was folded with the orbital period of 3.53405 d. Likein Figs. 1 and 2, the data obtained prior to HJD 2453300 are plotted with dots, after that date, withrosses. The data were freed from the long-term hanges seen in Fig. 2
The immediate onlusion oming from the length of the orbital period is that theelipses annot our between the hot omponent and the ool M-type supergiant. Inthat ase we would expet the orbital period of at least a few years. Consequently, themost plausible explanation is that the hot omponent of FR St is itself a binary, andwhat we see are the elipses in this system. Thus, FR St would be a hierarhial triplesystem onsisting of very massive stars. This makes it a very interesting star for thefollow-up study and unique among VV Cephei stars.It has to be pointed out that the separation of the elipsing light urve (Fig. 3) andthe long-term hanges (Fig. 2) we made does not mean that Figs. 2 and 3 represent thelight hanges of the M-type supergiant and the hot binary as if they were seen separately.First, in both ases the ontribution from the other omponent(s) leads to the redutionof the amplitude of the light urve. Next, we annot exlude that some errati hangesseen in Fig. 2 ome from the hot omponents. The presene of the [Fe III℄ and [O III℄emission lines in the spetra of FR St (Bidelman & Stephenson, 1956) may be related tothe dupliity of the hot omponent. The other possibility is that the hot omponents inFR St are hotter than usually the ase in VV Cephei systems.
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