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XZ UMa (= SV*BV 32 = BD+50 1651 = TYC 3429 1530, 9h31m24:s5, +49Æ2800300,J2000.0) is listed in the General Catalogue of Variable Stars, 4th Edition (Kholopov,1985) as type EA/SD, period = 1.22232 days, spe
tral type A5 + F9, and referen
ed toRemus (1956), who provided the 
hart (and is presumably the dis
overer), and to theauthors of the GCVS (who presumably determined the period).No published light 
urves or analysis 
ould be found (although there are 
atalogue pa-rameters given|see Bran
ewi
z & Dworak (1980) and Sve
hnikov & Kuznetsova (1990)),nor is there any eviden
e of any existing radial velo
ities, so this system was sele
ted forstudy.Times of minima have been 
ontinuously observed sin
e about 1970; an O � C plot(Nelson, 2005a) reveals 
ontinuous 
hanges in the period, alternately in
reasing and de-
reasing, whi
h suggests a sinusoidal relationship of period 7770 days. (However, thisrelationship|if it exists|has been observed over only one putative sine period and istherefore highly spe
ulative.)The following elements (
al
ulated from the last few hundred 
y
les) were used forphasing: JD Hel Min I = 53048:7928(32) + 1:2223115(10)� E:Eleven high-resolution (10 �A/mm) spe
tra were taken by one of the authors (RHN)in April 2005 at the Dominion Astrophysi
al Observatory (DAO) in Vi
toria, BritishColumbia, Canada. The spe
tral range was 4997{5260 �A. A log of observations and thederived helio
entri
 radial velo
ities is presented in Table 1 and a list of IAU StandardRadial Velo
ity Stars (Roberts & Boksenberg, 1986) from whi
h the XZ UMa radial ve-lo
ities were derived is given in Table 2.Intermediate redu
tions (overs
an removal, 
osmi
 ray 
leaning, setting apertures, �t-ting ba
kground, summation of 
ounts, redu
tion to 1 dimension, 
alibration from Fe-Arar
 spe
tra, and �nally dispersion 
orre
tion) were performed by Ravere, software devel-oped by one of the authors (Nelson, 2005b). Final determination of radial velo
ities wasperformed by \Broad", software developed by the same author that uses the Ru
inskibroadening fun
tions (Ru
inski, 2004). As expe
ted, there was some s
atter in the values
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Table 1DAO Start time Exposure Phase at V1 V2Image # (HJD� 240000) (se
) mid-exp (km/s) (km/s)3139 53487.6569 3000 0.081 �78 673141 53487.7072 3600 0.122 �104 933143 53487.7570 3600 0.163 �120 1253146 53487.8125 3600 0.209 �127 1493007 53481.7576 3600 0.255 �137 1443118 53486.6574 3600 0.264 �133 1513124 53486.7500 3600 0.339 �120 1393128 53486.8048 3600 0.384 �99 1103179 53489.6527 7200 0.748 90 �1853064 53483.6757 3600 0.824 76 �1703155 53488.6549 3600 0.898 44 �121
Table 2DAO Star V Sp. RVImage # HD- (mag) Type (km/s)3004, 3033 089449 4.78 F6 IV 6.33036, 3069 102870 3.59 F8 V 4.33019 149803 8.58 F7 V �7:53022, 3057, 3193 154417 6.00 F9 V �16:83026, 3061 187691 5.12 F8 V 0

for a given XZ UMa spe
trum from the various radial velo
ity standard spe
tra. Themean and standard deviation were taken and those values lying outside twi
e the samplestandard deviation were reje
ted. In this way, the standard deviations for ea
h radialvelo
ity determination of V1 and V2 averaged 6.5 and 8.5 km/s (resp.); the rms deviationsfrom the best-�t WD radial velo
ities were 7.5 and 11.0 km/s (resp.). Conversions fromgeo
entri
 radial velo
ities (relative to that of IAU standard stars) to helio
entri
 radialvelo
ities was a

omplished by one of the authors (RHN) using his own software.Photometri
 observations were 
arried out by DT and JG in the B, V and I
 bands; 754,770 and 815 values were obtained, respe
tively. The 14" teles
ope at the Sonoita Resear
hObservatory (SRO), equipped with a Santa Barbara Instrument Group STL-1001E 
amerawas used to obtain the photometri
 data. The usual data pro
essing pro
edures (bias anddark subtra
tion and 
at�elding) were done using IRAFy. Comparison stars are listed inTable 3; the magnitudes and 
olours are from the Ty
ho 
atalogue (ESA, 1997). Thedata are in the SRO instrumental systemWe used the latest version of the Wilson{Devinney (WD) light 
urve and radial velo
ityanalysis program with the Kuru
z atmospheres (Wilson & Devinney, 1971; Wilson, 1990;Kallrath et al., 1998) to analyze the data. To get started, we used the above B � V =0:20�0:04; the tables of Flower (1996) gave temperature T1 = 7766�240 K; interpolatedtables from Cox (2000) gave log g = 4:282; an interpolation program by Terrell (1994)gave the (van Hamme, 1993) limb darkening values; and �nally, a logarithmi
 (LD = 2)law was sele
ted, appropriate for hotter stars (Bessell, 1979). Fitting a double sine waveyIRAF is distributed by the National Opti
al Astronomy Observatories, whi
h are operated by the Asso
iation ofUniversities for Resear
h in Astronomy, In
., under 
ooperative agreement with the National S
ien
e Foundation.
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Table 3Star GSC ID V B � VVar 3429-1530 10.49 0.20Comp 3429-449 10.33 0.36Che
k 3429-1027 9.96 0.53
Table 4Quantity Value Error Quantity Value ErrorStar 1 Star 2F 1.000 1.000 [�xed℄ i (deg) 83.96 0.06g 1.000 0.320 [�xed℄ L1=(L1 + L2) (B) 0.820 0.001A 1.000 0.500 [�xed℄ L1=(L1 + L2) (V ) 0.728 0.002x (bol) 0.673 0.642 [�xed℄ L1=(L1 + L2) (I) 0.609 0.002y (bol) 0.203 0.166 [�xed℄ �0 0.0006 0.00004x (B) 0.822 0.847 [�xed℄ e 0 [�xed℄y (B) 0.332 0.059 [�xed℄ a (solar radii) 7.02 0.1x (V ) 0.716 0.784 [�xed℄ V
 (km/s) �20:4 0.2y (V ) 0.284 0.181 [�xed℄ r1 (pole) 0.2389 0.0008x (I) 0.507 0.631 [�xed℄ r1 (point) 0.2457 0.0009y (I) 0.213 0.225 [�xed℄ r1 (side) 0.2416 0.0008T1 (K) 7766 | 240 r1 (ba
k) 0.2445 0.0008T2 (K) | 5346 5 r2 (pole) 0.3176 0.0004
 4.794 | 0.013 r2 (point) 0.4542 0.0016f (�ll fa
tor) �4:470 0.000 0.040 r2 (side) 0.3320 0.0004q =M2=M1 0.626 0.003 r2 (ba
k) 0.3642 0.0004

to the radial velo
ity data gave a mass ratio of q = M2=M1 = 0:658� 0:029 km/s and a
entre of mass radial velo
ity V 
 = �19:5� 0:9 km/s.The general appearan
e of the light 
urve suggested a deta
hed or semideta
hed system.Mode 5 (semideta
hed|Algol) gave the best �t. We sele
ted radiative values for thebolometri
 albedo and gravity darkening exponents (albedo A1 = 1 and gravity exponentg1 = 1) for star 1 and 
onve
tive values (A2 = 0:5 and g2 = 0:32) for star 2 based ontemperature T1 and the anti
ipated temperature T2, respe
tively.Be
ause of the 
hanges in the O�C diagram that suggest a third body, we attemptedto adjust third light in the simultaneous light/radial velo
ity 
urve solution. However, we
ould �nd no statisti
ally signi�
ant value of third light in any of the three passbands.Be
ause of the diÆ
ulty in re
overing small amounts of third light, espe
ially in partiallye
lipsing systems like XZ UMa, our null result on third light should not be taken asne
essarily negating the third body hypothesis. We also adjusted the angular rotationrate of the primary but we found no eviden
e of asyn
hronism. Further, attempts with adeta
hed 
on�guration gave a poorer �t, hen
e the deta
hed 
on�guration 
an be ruledout.The results of the �t are listed in Table 4 and fundamental derived quantities, inTable 5. [Note: `s.u.' = solar units.℄ Note also that the errors quoted are the standarderrors 
omputed from the 
ovarian
e matrix in the di�erential 
orre
tions solution.A 3-D representation generated by Binary Maker 3.03 (Bradstreet, 1993) is presentedin Figure 3.
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Table 5Fund. Quantity Star 1 error Star 2 errorSpe
tral Type A7 G7Mass (M�) 1.92 0.09 1.20 0.05Radius (R�) 1.70 0.03 2.38 0.04log g (CGS) 4.26 0.2 3.76 0.2Luminosity (L�) 9.5 0.1 4.2 0.1Distan
e (p
) 504 26

Figure 1.
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Figure 2.

Figure 3.
XZ UMa is a 
lassi
al Algol, as dis
ussed in Giuri
in et al. (1983), in that the A7primary lies in the middle of the main sequen
e band (Iben, 1967), and the evolved G7se
ondary lies above this band (i.e., is overluminous) by about a magnitude. Further,the masses and stellar radii for this system lie near the lower end of the Algol group andthe period is relatively short, as is �tting for late-type Algol systems (ibid). However,the mass ratio, q, lies at the upper end of the group, suggesting that the system is stillearly in its mass transfer phase. The sinusoidal shape of the O � C plot, as previouslymentioned, suggests the presen
e of a third body (light time e�e
t); however, examinationof the spe
tra does not immediately support this hypothesis. Further monitoring of timesof minima over the next de
ade or two should resolve the matter (but note Zavala, 2004for an alternate explanation of 
y
li
 period 
hanges).
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If there is a third body, this system would somewhat resemble the near Algol DL Vir(EA, A3 + K0-2, q = 0:485), where there is eviden
e of a G8 III third star (S
ho�el &Popper, 1974; S
ho�el, 1977)|dire
tly from spe
tra and indire
tly from O �C analysis.(The e
lipsing pair is only single lined; the mass ratio of this pair 
omes from analysisof the radial velo
ities of the A3 and G8 stars.) Although this system was at one timesemi-deta
hed (and therefore underwent mass transfer), it now seems to be slightly under-
onta
t; it is also more evolved than XZ UMa. However, the light 
urve analysis was doneusing the Russell{Merrill model|an analysis with a modern light 
urve synthesis 
ode islong overdue.A
knowledgements: It is a pleasure for RHN to thank the sta� members at the DAO(espe
ially Les Saddlemyer) for their usual splendid help and assistan
e. This resear
hhas made use of the SIMBAD database, operated at CDS, Strasbourg, Fran
e.
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ERRATUM FOR IBVS 5715The orbital in
lination of XZ UMa had been omitted from IBVS 5715. It should be83:9Æ � 0:1Æ.Bob Nelson


