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LD 328 (GSC 3256-0458, 00h26m49:s09, +49Æ40035:007 (USNO A2.0)) was dis
overedas an e
lipsing binary by Dahlmark (1999). An analysis of the histori
al photographi
observations, Dahlmark's data, and re
ent visual and CCD observations shows that thestar is an Algol variable with a period of 1:d0838485, in
reasing at, _P=P = 5:6�10�7 yr�1(Lloyd et al. 2001). In this paper the CCD observations are des
ribed in more detail andare used to model the system.The CCD observations have been 
alibrated using a 
omparison sequen
e derivedfrom BV (RI)C observations from the USNO Flagsta� Station 1.0-m teles
ope and aSITe/Tektronix 1024 � 1024 CCD (see Table 1). LD 328 was observed at two phaseswhi
h provide multi-
olour photometry at se
ondary e
lipse and out of e
lipse (see Table2). The 
omparison stars were 
alibrated on one photometri
 night and have an estimatedzero point error of 0:m02. Additional �eld photometry is available atftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequen
e/ld328.dat.Further CCD observations in V only have been made by Hager, Lub
ke and Kaiser using0.25-m, 0.28-m and 0.35-m SCTs respe
tively, all equipped with ST-9E CCDs, and to-gether with the Flagsta� observations they 
over the 
omplete light 
urve. Observationsaround primary e
lipse were also made by James using an un�ltered Starlight Xpress SXCCD on a 0.30-m teles
ope. These have been 
alibrated using the R magnitudes of the
omparison stars. The light 
urves in V and R are shown in Figures 1 and 2 respe
tively,using the 
urrent period given aboveVery little is known about LD 328. There is no spe
tral type available and the onlya

urate photometry is that presented here. It is possible to estimate the unreddened
olours of the primary from the B � V , V �RC and R� IC 
olours derived at se
ondaryminimum, assuming that it lies on the main sequen
e, and that the se
ondary 
omponentmakes no signi�
ant 
ontribution at this phase. Values for the unreddened main sequen
ehave been taken from AQ4 (Cox 1999). The 
ontribution of the se
ondary is obviouslysmall as the star is only slightly bluer at se
ondary minimum 
ompared to the out of
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Figure 1. The phase diagram of the CCD V -band data showing the individual observations of Lub
ke(�lled 
ir
les), Kaiser (open 
ir
les), Henden (�lled squares) and Hager (open squares). The modelledlight 
urve has been over plotted
e
lipse 
olours. Unfortunately the unreddened 
olours are poorly 
onstrained and are
onsistent with main-sequen
e stars of spe
tral type A or F. Any 
ontribution from these
ondary will tend to make the primary appear of a later spe
tral type.The V -band light 
urve of the system has been modelled using the Light2 
ode (seeHill et al. 1989). A grid of models has been 
al
ulated 
overing a range of temperatures forthe primary 
omponent, 6 500 < T1 < 15 000 K 
orresponding approximately to spe
traltypes F5 to B5, and a range of mass ratios, 0:2 < q < 1:0. For ea
h model the programhas solved for the relative radii of both 
omponents, R1=a, R2=a, the temperature of these
ondary, T2 and the in
lination, i. A series of models was also run with the se
ondaryradius, R2=a, �xed at the Ro
he lobe radius, and the results are 
olle
ted in Table 3.The relative radii and the in
lination are similar for all the solutions and they allprodu
e very similar �ts to the light 
urve, so there is no 
learly preferred solution. Forthe smallest mass ratio, q = 0:2, the solutions with the se
ondary radius �xed or 
oatingare essentially identi
al, but for larger mass ratios the se
ondary lies within its Ro
he

Table 1: Comparison star photometry near LD 328Star RA (2000) De
 V B � V V � RC R� ICGSC3256-0691 0h27m02:s28 +49Æ38ar
m49:008 12.486 0.552 0.327 0.341GSC3256-0138 0 27 12.08 +49 43 06.6 13.511 0.533 0.332 0.340GSC3256-0274 0 26 44.72 +49 45 59.6 12.736 0.542 0.331 0.328
Table 2: Multi-
olour photometry of LD 328HJD Phase V B � V V � RC R� IC2451930.6207 0.611 13.283 0.523 0.336 0.3422451931.5851 0.501 13.428 0.478 0.308 0.316
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Figure 2. The un�ltered CCD observations around primary e
lipse 
alibrated using the 
omparisonstar R magnitudes, with the modelled RC and IC light 
urves over plotted
lobe. For these, when the se
ondary radius is �xed at the Ro
he lobe radius, the �ts tothe data are only marginally poorer, but the solutions produ
e mu
h smaller primariesand 
ooler se
ondaries.

Table 3: Photometri
 model of LD 328T �1 T2 R1=a R2=a i q R1=R�15 000 8 200 0.23 0.26 81 1.0 2.415 000 8 400 0.22 0.26 80 0.5 2.115 000 7 700 0.16 0.30y 77 0.5 1.515 000 8 300 0.23 0.23y 82 0.2 2.010 000 6 200 0.23 0.26 80 1.0 1.910 000 6 300 0.23 0.25 81 0.5 1.710 000 5 800 0.16 0.30y 76 0.5 1.210 000 6 300 0.23 0.23y 81 0.2 1.68 000 5 200 0.24 0.25 81 1.0 1.78 000 5 400 0.24 0.25 81 0.5 1.58 000 4 900 0.17 0.30y 75 0.5 1.18 000 5 600 0.24 0.23y 82 0.2 1.46 500 4 600 0.22 0.26 80 1.0 1.36 500 4 600 0.25 0.24 81 0.5 1.46 500 4 300 0.17 0.30y 75 0.5 0.96 500 4 800 0.24 0.23y 82 0.2 1.2� T1 �xed; y R2=a �xed at the Ro
he lobe radius



4 IBVS 5112
The models 
an also be used to estimate the 
hange in 
olour with phase for 
omparisonwith the observed values (Table 2). Unfortunately there is a la
k of 
onsisten
y whi
hmakes it diÆ
ult to draw any �rm 
on
lusions. The agreement tends to be better withthe 
ooler, lower mass ratio solutions, but it is still not as good as might be expe
ted.The relative radii, R1=a, have been 
onverted to absolute values by adopting 
onsistentvalues of M1 and T1 for main-sequen
e stars. For the higher mass ratios the radii derivedin this way are too small for the type of star assumed. Solutions with R2=a �xed are evenless 
onsistent with the spe
tral type. A 
onsistent set of values for the mass and radiuso

ur for a primary of spe
tral type later than A7, (T1 < 8 000 K) making the se
ondary alow-mass, late G- or K-type star. The se
ondary is probably �lling its Ro
he lobe, as thephotometri
 solutions, the 
olours and the in
reasing period, all point in this dire
tion.In 
on
lusion, LD 328 appears to be a relatively 
ool Algol binary with the se
ondary�lling its Ro
he lobe. Mu
h of the un
ertainty in the photometri
 model would evaporatewith a good spe
tral 
lassi�
ation. LD 328 is potentially a very useful system as it is hasrelatively deep e
lipses and a well determined rate of period 
hange, and would bene�tfrom a more detailed photometri
 and spe
tros
opi
 study.
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