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TX UMa (HD 93033) is a well known bright (Vmax = 7:0, Vmin = 8:7) Algol-likee
lipsing binary (B8V+F6IV) dis
overed independently by R�ugemer (1931) and S
hneller(1931). However, the photographi
 times of minima are available sin
e 1903. The O �Cdiagram (Kreiner et al., 2001) shows that the system exhibits rather pe
uliar orbitalperiod variability that is not easy to explain by a single 
ause.The observations of the system are 
ompli
ated by its orbital period (P � 3:d063)whi
h prevents qui
k 
overage of the whole light 
urve. Due to the extreme shallownessof the se
ondary minimum (�V = 0:06) and its long duration (9.7 h), the only availablereliable minimum is at HJD 2444616.7811 (Oh & Chen, 1984). Its position relative tothe primary minimum is important for the dis
ussion of possible apsidal motion in thesystem suggested by Pear
e (1940) and Payne-Gapos
hkin (1942).We present new primary minima times obtained between 1992 and 1998 (UBV R), theobservations of the se
ondary minima taken in 1994 (JHK) and in 2001 (V R) and dis
ussthe likelihood of proposed apsidal motion eventually present in the system.Photoele
tri
 UBV R observations of TX UMa were obtained in 1992-8 and 2001 at theSkalnat�e Pleso (SP) and Star�a Lesn�a (SL) observatories of the Astronomi
al Institute ofthe Slovak A
ademy of S
ien
es. In both 
ases the 0.6-m Cassegrain teles
ope equippedwith a single-
hannel photoele
tri
 photometer was used. The stars HD 92764 = SAO43442 (V = 9:05, B = 9:27, U = 9:39, sp. type A7) and HD 93213 = SAO 43467(V = 7:95, B = 8:44, U = 8:39, sp. type F5) served as a 
omparison and 
he
k star,respe
tively.Standard data redu
tion, atmospheri
 extin
tion 
orre
tion and transformation to theUBV international system were 
arried out. Observations in the R passband and obser-vation of the se
ondary minimum on February 15/16, 2001 were not transformed to theinternational system.Photoele
tri
 JHK observations of the se
ondary minimum in 1994 were obtainedwith the CVF instrument on the 1.5-m Carlos S�an
hez IR teles
ope at the Observatoriodel Teide (TO) in Tenerife, operated by the Instituto de Astrof��si
a de Canarias (IAC).Standard data redu
tion was performed using software available at the IAC.Our new SP observations of TX UMa 
onsist of 13 di�erent primary minima (presentedin Table 1), giving 40 individual minima times for UBV R passbands. The minima times
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were determined by paraboli
 �ts as well as by employing Kwee & Van Woerden (1956)method. The times obtained for our se
ondary minima as determined by the formermethod are given in Table 2.
Table 1: New mean times of the primary photoele
tri
 minima determined from the UBV R SP observa-tions. The epo
hs were 
al
ulated using ephemeris (1). The errors are given in parenthesesEpo
h JDmeanhel Epo
h JDmeanhel Epo
h JDmeanhel1038 2 448 643.4919(1) 1152 2 448 992.710(1) 1513 2 450 098.5640(5)1039 2 448 646.5555(4) 1165 2 449 032.5337(4) 1527 2 450 141.4450(4)1053 2 448 689.4419(6) 1194 2 449 121.3700(4) 1636 2 450 475.3497(2)1150 2 448 986.5840(1) 1399 2 449 749.3480(7) 1637 2 450 478.4137(7)1795 2 450 962.4149(1)
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Figure 1. O � C diagram for TX UMa
We 
ombined our 40 primary minima times with other published 61 photoele
tri
 and27 photographi
 primary minima times (see e.g., Kreiner et al., 2001). The minima wereweighted a

ording to their standard errors (see Kom�z��k, 1998). The least-square solutionresulted in the following ephemeris:Min I = HJD 2 445 463:797 + 3:063 291� E:�2 �1 (1)
The 
orresponding O � C diagram is presented in Fig. 1. It is 
learly seen, that 69primary photoele
tri
 minima times after 1992 
an be approximated well by a paraboli
�t with the following ephemeris:Min I = HJD 2 445 463:736 + 3:063 375� E � 2:5� 10�8 � E2:�3 �5 �2 (2)
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Table 2: New times of the photoele
tri
 se
ondary minima. The epo
hs were 
al
ulated usingephemeris (1). The errors are given in parenthesesEpo
h JDhel Filter JDweighted meanhel Obs.1297.5 2 449 438.40(5) J TO1297.5 2 449 438.42(3) H TO1297.5 2 449 438.42(3) K 2 449 438.417(20) TO2119.5 2 451 956.442(8) V SL2119.5 2 451 956.445(40) R 2 451 956.442(8) SP

Our se
ondary minima observations performed on Mar
h 26/27, 1994 and February15/16, 2001 are displayed on Figs. 2 and 3, respe
tively. The phases were 
al
ulated usingthe ephemeris given in Eq. (2).
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Figure 2. The se
ondary minimum in J , H, K (full verti
al line: minimum, dashed: standard errors)
The O � C diagram (Fig. 1) shows that the orbital period variations of this semi-deta
hed binary are very 
omplex. Long intervals of (almost) 
onstant period were sud-denly interrupted by period jumps, while re
ent times of minima suggest a 
ontinuousperiod de
rease.Plave
 (1960) and Rovithis-Livaniou et al. (1998) found a 34 years periodi
ity in theO�C residuals of the primary minima. The authors suggested apsidal motion as a likelyexplanation of the observed period 
hanges. A

ording to Todoran & Roman (1992)the observed period 
hanges 
ould be 
aused by the apsidal motion superimposed on alight-time e�e
t or strong period variations due to mass ex
hange.The reality and amplitude of the apsidal motion 
an be tested by the shifts of these
ondary minima with respe
t to phase 0.5, as determined from the primary minima.Now we have at disposal three independent minima times obtained in 1981 (Oh & Chen,1984), 1994 and 2001 (Table 1). The �rst one is shifted from phase 0.5 by +0:d0085, these
ond and third one by �0:d006 and �0:d005, respe
tively.
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Figure 3. The se
ondary minimum in V , R (full verti
al line: minimum, dashed: standard errors)
Thus, it is apparent that apsidal motion alone 
annot explain the observed orbitalperiod 
hanges. Other explanations su
h as light-time e�e
t, Applegate's me
hanism andmass transfer are still viable.Detailed photometri
 and spe
tros
opi
 analysis of all available data ne
essary to de-
ipher the 
auses of su
h behaviour will be presented in a forth
oming paper.A
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