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There appears to be a disrepany between values of the rotational v sin i for the ooleromponent of the RS CVn system CF Tu, as measured by Donati et al. (1997) from ahigh signal-to-noise ratio line pro�le using Least Squares Deonvolution (LSD), and asderived by �tting the photometri light urves, by for example Budding & MLaughlin(1987) and Anders et al. (1999). The stellar radius implied by the LSD tehnique doesnot appear to give a satisfatory �t to the light-urve of this well observed system.CF Tu is an elipsing RS CVn binary, of period of 2:d7978. Many light urves havebeen obtained of this system by various workers, and basi stellar parameters have beendedued from these data (see for example Budding & MLaughlin 1987; Anders et al.1999). The only published radial-veloity data for CF Tu are those of Balona (1987) andCollier Cameron (1987), from whih we alulate the result a sin i = 10:06 R�. Assumingthat the stars are in synhronous rotation with the orbital period and have rotation axesparallel to the orbital axis, we have used the stellar parameters dedued by Budding &MLaughlin (1987) and Anders et al. (1999), together with the result for a sin i, to derivethe data in the �rst two rows of Table 1. (Other reent measured values for v sin i forCF Tu, based on the same observed spetrum, are 35 km s�1 by Pallaviini et al. 1992,and 65 km s�1 by Randih et al. 1993.)
Table 1: Parameters of CF Tu derived from various souresi a R v sin i Rh vh sin i Soure[Æ℄ [R�℄ [R�℄ [km s�1℄ [R�℄ [km s�1℄69.3 10.8 3.26 55 1.80 30 Anders et al. (1999)71.4 10.6 3.05 52 1.58 27 Budding & MLaughlin (1987)64.5 11.2 4.29 70� 2 1.53 25� 1 Donati et al. (1997)

We derived the results in the third row of the table from measurements of rotational(v sin i)LSD by Donati et al. (1997). The value for i was estimated from the phases ofontat at primary elipse, as desribed later. The three values of Rh agree reasonablywell, but for the ooler star the (v sin i)LSD datum leads to a muh larger radius.
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S.D. of fitted Gaussian (km/s)Figure 1. v sin i from Donati et al. (1997) versus � for the �tted Gaussians. The points marked as�lled-in squares are for the omponents of CF Tu, the irles are for the other stars. The line is the �tgiven in the text
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Figure 2. Gaussian �ts to the overlapping pro�les of Fig. 16 of Donati et al. (1997). Eah Gaussianhas about the same width, approximately equivalent to a v sin i of 30 km s�1
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Figure 3. As for Fig. 2, but with Gaussians of widths implied by (v sin i)LSD values of 70 and25 km s�1 from Donati et al. (1997), and radial veloities of 10.9, �12:9 km s�1
The high preision of the result (v sin i)LSD = 70 � 2 km s�1 obtained by Donatiet al. (1997) led us to examine its onsequenes. The implied absolute radius for theooler star is signi�antly higher than that to whih the light-urve �tting proeduresonverged (Budding & MLaughlin 1987, Anders et al. 1999). It is diÆult to see howsuh a radius ould yield a good �t to the light urves. As a possible solution to thisproblem, Collier Cameron (private ommuniation) suggested that the ooler star mayhave a large number of small, dark spots, whih redues its surfae brightness signi�antlybelow the value implied by the photometri olours. Hildith & Collier Cameron (1995)found evidene for similar behaviour in the RS Cvn system XY UMa, in whih the depthof primary elipse varies with overall mean light level over many years, in just the wayexpeted if the long term variation is aused by uniformly distributed spots.So we assumed uniform maulation of the ooler star, as suggested by Collier Cameron,and attempted to �t the light urve of CF Tu using the relative stellar radii implied by therotational speeds obtained by Donati et al. (1997). We seleted the light urve of Budding& MLaughlin (1987), whih was measured at an epoh when there were almost ertainlyno large starspots on the ooler star, and thus no signi�ant maulation wave on the lighturve. Firstly we used the v sin i measurements of Donati et al. (1997) to derive R sin ifor both stars. Then, using the program Binary Maker 2.0 (Bradstreet 1993), we adjustedthe inlination i to give the orret times of ontat at primary elipse. This yieldedi � 64:Æ5, as in the third row of Table 1 above. However we found it impossible to adjustthe surfae brightness of the ooler star to obtain a �t to the light urve within primaryelipse. The �tted urve was always too shallow, even when the surfae brightness of theooler star was redued to unrealistially low levels, at whih also the light urve outsidethe elipses was learly too at. Similarly we were unable to obtain a �t by adjusting the
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surfae brightness of the hotter star.We are left with two possibilities. Firstly, the value of (v sin i)LSD for the ooler staris orret, and phenomena at present not understood explain the form of the light urve.Seondly, the value of (v sin i)LSD for the ooler star may be in some way anomalous.To investigate the seond possibility, we sanned most of the line pro�les publishedin Donati et al. (1997), digitised them and �tted Gaussians to the lines. A plot of the(v sin i)LSD values from Donati et al. (1997) versus the standard deviations, �, of theorresponding Gaussians gives a reasonably tight linear relationship whih, without thedata for CF Tu, is �tted by (v sin i)LSD = 1:477� + 1:85 km s�1. However the point forthe ooler omponent of CF Tu falls far from this line: hene the anomaly. See Fig. 1.Our �t to the pro�les of Fig. 16 of Donati et al. (1997) is shown in Fig. 2. The residualsare small, as an be seen in the lower part of Fig. 2 whih is at the same sale as the �t.� for eah of the Gaussians orresponds to (v sin i)LSD values of approximately 30 km s�1.The radial veloities of the hotter and ooler stars at the time of the observations were10.9 and �12:9 km s�1 aording to the radial veloity data of Balona (1987) and CollierCameron (1987), together with the ephemeris 2444219:270 + 2:797715� E of Anders etal. (1999). The Gaussian �ts of Fig. 2 indiate radial veloities of 12.9 and �47:4 km s�1for the hotter and ooler stars, the latter value again being anomalous. A possible ex-planation of the anomalies is that the lineshape for the ooler star is strongly distortedby the presene of starspots. However the �t using Gaussians has small residuals, so thisexplanation does seem unlikely. We examined this a little further by onstraining theradial veloities to be 10.9 and �12:9 km s�1 and the values of (v sin i)LSD to be 25 and70 km s�1, as in Donati et al. (1997), and then �tting two Gaussians to the pro�le. Theresult, shown in Fig. 3, is not a good �t. While our method is admittedly rather rude, theresults show that the value of (v sin i)LSD of 70 km s�1 is almost ertainly not onsistentwith the overlapping line pro�les for CF Tu in Fig. 16 of Donati et al. 1997.We onlude that there are still problems to be solved in the ase of CF Tu. Perhapsa subtle maulation proess is onfounding the �tting of the light urves. On the otherhand, the value of v sin i for the ooler star of CF Tu as found by Donati et al. (1997) isopen to some question. The method of Least Squares Deonvolution is so powerful thatthis partiular ase where it may fail is well worth further study.We are grateful to A. Collier Cameron for his suggestions and B. Carter for advie.
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