
COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4243 Konkoly ObservatoryBudapest18 September 1995HU ISSN 0374 { 0676OBSERVATIONS OF 1993 SUPEROUTBURST OF TT BooAlthough �rst suspected to be a Z Cam-type dwarf nova in the third edition of GCVS,TT Boo has been a good candidate of SU UMa-type dwarf novae since discovery ofpossible superhumps with a period of 97 min by Thorstensen and Brownsberger in 1986 (cf.Howell and Szkody, 1988). Possible detection of 111-min modulation during quiescencewas reported by Howell and Szkody (1988). This period was attributed to the possibleorbital period, but apparent discordance with the reported superhump period should awaitfurther observations. Con�rmatory observation of superhumps was further reported byUdalski (1991), but the period was not published. Despite its brightness at maximum(mv�12:m7) and rather frequent outbursts, the system parameters of TT Boo remainedpoorly studied since. The author therefore undertook a series of CCD photometry duringan apparent superoutburst in April 1993, in order to con�rm the classi�cation and todetermine the accurate superhump period.
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Figure 1. Finding chart of TT Boo drawn from a CCD image. North is up, and the �eldof view is about 10�7 arcmin. The primary comparison star (C1), check star (C2) andTT Boo (TT) are marked.



2
7.5 8 8.5 9 9.5 10 10.5 11

.6

.4

.2

0

HJD - 2449080

R
el

at
iv

e 
V

 M
ag

ni
tu

de

TT Boo (1993 April)

Figure 2. V-band light curve of TT Boo during a superoutburst in April 1993. The zeropoint of the magnitude scale corresponds to V=12.8.
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Figure 3. Enlarged light curve on April 10. Superhumps with an amplitude of 0.20 magare clearly seen.
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Figure 4. Theta diagram (Stellingwerf 1978) of period analysis for the whole data. Aminimum at frequency 12.80 corresponds to the best superhump period of 0.07811 �0.00005 day.
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Figure 5. Folded superhump light curve of TT Boo. Each point represents 0.05 phasebin, and the vertical bar represents the standard error.



4The observations were carried out using a CCD camera (Thomson TH 7882, 576 �384 pixels) attached to the Cassegrain focus of the 60 cm re
ector (focal length=4.8m) atOuda Station, Kyoto University (Ohtani et al., 1992). To reduce the readout noise anddead time, an on-chip summation of 3�3 pixels to one pixel was adopted. An interference�lter was used which had been designed to reproduce the Johnson V band. The exposuretime of 60 s was adopted; the dead time between exposures was 9 s. The frames were �rstcorrected for standard de-biasing and 
at �elding, and were then processed by a personal-computer-based aperture photometry package developed by the author. The di�erentialmagnitudes of the variable were determined against a local standard star marked as C1(V=12.8; Mattei, private communication) in Figure 1. A comparison of the local standardstar with a check star (C2 in Figure 1) in the same �eld has con�rmed the constancy of thestandard during a run, and gives the expected standard error in the di�erential magnitudesfor the variable as 0.02 mag for a single frame. Total number of useful frames was 621.The overall light curve is shown in Fig. 2. A slow decline with an averaged rate of0.11 mag day�1 is characteristic of a superoutburst. A representative light curve obtainedon Apr. 10 (Figure 3) clearly shows superhumps with an amplitude of 0.20 mag. Afterheliocentric correction and removal of a linear trend of decline, a period analysis wasapplied to the whole data set using the Phase Dispersion Minimization (PDM) method(Stellingwerf 1978). A theta diagram is shown in Figure 4. The resultant superhumpperiod is 0.07811 � 0.00005 day. A folded light curve (Figure 5) by this period clearlyshows a pro�le of full-grown superhumps. TT Boo has thus become a member of SUUMa-type dwarf novae with well-determined superhump period.The empirical relation of the orbital period and the superhump period in SU UMa-type dwarf novae (Howell and Hurst, 1994) expects the orbital period of this system as�0.0748 day, which is signi�cantly shorter than the photometric period obtained duringquiescence. Accurate determination of the orbital period is therefore desired.The author is grateful to J. Mattei for providing a photoelectric AAVSO sequence ofTT Boo. Part of this work is supported by a Research Fellowship of the Japan Societyfor the Promotion of Science for Young Scientists. Taichi KATODept. Astron., Faculty of Sci.Kyoto UniversitySakyo-ku, Kyoto 606-01 JapanReferences:Howell, S. B., Hurst, G. M., 1994, IBVS, No. 4043Howell, S. B., Szkody, P., 1988, PASP, 100, 224Ohtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi,, G., Noumaru J., Araya, S.,Ohta, K. et al., 1992, Memoirs of the Faculty of Science, Kyoto University, SeriesA of Physics, Astrophysics, Geophysics and Chemistry, 38, 167Stellingwerf, R. F., 1978, ApJ, 224, 953Udalski, A., 1991, Bull. Amer. Astr. Soc., 23, 211


