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LD 355 = GSC 3560.1804 is lo
ated at 19h35m23:s12, +48Æ03000:0075 (J2000) and was dis-
overed to be variable by Dahlmark (2000). The dis
overy report notes that �ve dimmingswere observed and the star was 
lassi�ed as an e
lipsing binary, with an un
ertain periodof 25:d81 and a range of mv = 13:8{14.6, where mv are photo-visual (yellow sensitive)magnitudes.In a 
ontinuing 
ollaborative e�ort to investigate newly dis
overed and poorly studiede
lipsing binary stars, a team of AAVSO members have used CCD, visual and photo-graphi
 observations to more pre
isely determine the nature and brightness history of LD355. Here we present the results of our investigation whi
h in
lude a

urate light elementsand the light 
urve, as well as photometri
 
alibration of the variable and 
omparison stars.As part of our study of LD 355, Guilbault and Hager visited the Harvard CollegeObservatory and examined 220 ar
hival blue-sensitive plates from the RH and DamonPatrol Series. The star was found to be faint or invisible on 7 (seven) of the plates.At the same time Guilbault began visual monitoring of LD 355 using a 0.32-m re
e
torand a sequen
e of steps to estimate the 
hanges in brightness. The star was observed ine
lipse on JD2451779 and JD2451841 but in ea
h instan
e only the as
ending bran
h ofthe light 
urve was observed. On the 
onse
utive nights of JD2451842 and JD2451843,however, the entire e
lipse was observed. From these observations a preliminary periodwas determined so that CCD observation 
ould 
ommen
e.Photometri
 V -�ltered observation of LD 355 was 
arried out by six of the authors.Henden used the USNO Flagsta� Station 1.0-m teles
ope and a SITe/Tektronix 1024 �1024 CCD to observe the system. Kaiser's observations were made with a 0.35-m S
hmidt{Cassegrain teles
ope (SCT) equipped with a ST-9E CCD from his Cres
ent Moon Obser-vatory, while Billings used a 0.35-m SCT with an AP-7 CCD. Pullen used a 0.28-m SCT
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with a ST-6 CCD 
amera at the Clarke and Coyote Astrophysi
al Observatory. Fromtheir private observatories Hager used a 0.25-m SCT and a ST-9E CCD, and Lub
ke useda 0.28-m SCT equipped with ST-9E CCD 
amera.Using 
omparison stars sele
ted on the basis of their magnitude and 
olors, LD 355was observed by the above mentioned CCD observers on 14 nights from JD2451851 toJD2451905. A total of 647 CCD frames were measured, and from these data �ve (5) timesof primary minimum and three (3) times of se
ondary minimum were determined. Thetimes of primary minima derived from the visual data, the photographi
 minima from theHarvard plates, the minima of Dahlmark (2000), and the photometri
 times of minimaare listed in Table 1. Table 1: Times of minima, LD 355HJD 2400000+ Error � Epo
h O � C Observer Type25327.871 - �24022 �0.005 Harvard ptg26914.720 - �22586 �0.081 Harvard ptg42220.527 - �8736 +0.074 Dahlmark ptg43347.671 - �7716 +0.015 Harvard ptg45606.554 - �5672 +0.071 Harvard ptg45819.803 - �5479 +0.035 Harvard ptg46881.865 - �4518 +0.095 Harvard ptg47270.810 - �4166 +0.044 Harvard ptg49989.323 - �1706 +0.008 Dahlmark ptg50274.465 - �1448 +0.034 Dahlmark ptg51255.616 - �560 �0.145 Dahlmark ptg51513.298 - �327 +0.049 Dahlmark ptg51842.5695 0.0009 �29 +0.0001 Guilbault visual51843.6716 0.0009 �28 �0.0029 Guilbault visual51853.6206 0.0002 �19 �0.0001 Kaiser 

d� V �lter51853.6206 0.0001 �19 +0.0001 Lub
ke 

d� V �lter51854.7257 0.0002 �18 +0.0001 Billings 

d� V �lter51874.6174 0.0000 0 +0.0000 Henden 

d� V �lter51905.5599 0.0001 +28 �0.0002 Henden 

d� V �lterMinima from all sour
es were �tted into a least squares solution with the CCD minimaweighted as one hundred (100). The visual and photographi
 minima were weighted asone (1). In most 
ases the photographi
 exposures were of 60 minutes duration and thetime of mid-exposure is the date the variable was estimated to be at minimum light. Boththe visual and the photometri
 times of minimum were determined using the 
omputerprogram AV E (Barbera, 2000) based on the Kwee{Van Woerden (1956) method. Fromthat analysis we extra
ted the best period and 
ombined it with the most a

urate timeof minimum to derive the following light elements:Min: I = HJD 2451874:6174 + 1:d1051023� E:�0:0005 �0:0000002The CCD observations in the V passband were folded using the elements above andthe phased V light 
urve in the instrumental system is shown in Figure 1. The 
urveshows that the star is an Algol-type (EA) e
lipsing variable that fades from a maximumof 13:m61� 0:01 to 15:m24� 0:01 at primary minimum. The e
lipse is total, with minimumlight lasting 12 minutes and the duration of the e
lipse is about 0.17 Porb. A shallowse
ondary e
lipse of 0:m15� 0:01 o

urs at phase 0.50.
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Henden's 112 V -�ltered observations 
entered on primary minimum on JD 2451874and JD 2451905 were folded using the light elements given above and are represented inFigure 2. The symmetri
al shape of the light 
urve and the 
at bottom at minimum lightare 
learly evident.Using all sky photometry, Henden observed the �eld of LD355 in standard Johnson-Cousins BV (RI)
 bandpasses with magnitude and 
olor errors less than 0:m01. The 
om-parison and 
he
k stars were standardized as given in Table 2.Table 2: Comparison and 
he
k starsStar GSC RA (J2000) DEC V B � V V �R
 R� I

omp. 3560:1870 19:35:26.70 +48:02:03.4 13.415 0.467 0.275 0.284
he
k 3560:1950 19:35:40.59 +48:01:51.7 13.190 0.695 0.386 0.359More 
omplete photometri
 information about all stars within 5 ar
min of the variable
an be found in Henden (2000). Using these stars, Henden measured the magnitude and
olors of LD 355 at maximum light and at primary and se
ondary minimum. These dataare shown below in Table 3, with errors again less than 0:m01.Table 3: Magnitude and 
olor indi
es at maximum, primary and se
ondary minimum, LD 355HJD 2400000+ Phase V B � V V �R R� I51857.6155 Maximum 13.608 0.310 0.176 0.19151905.5588 Min I 15.235 0.524 0.353 0.36651879.5903 Min II 13.754 0.252 0.141 0.154
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Figure 1. Phased light 
urve of LD 355� V �lter
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Figure 2. Di�erential phased light 
urve at primary minimum, LD 355� V �lter� Henden
Our CCD data are available el
troni
ally from the IBVS website as 5018-t4.txt, andmay be used by anyone wishing to do so. We ask that our work be 
ited if is used as thebasis of further study of LD 355.We wish to express our gratitude to Dr. Martha Hazen, Curator of the Astronomi
alPhotograph Colle
tion at the Harvard College Observatory, for the use of the HarvardPatrol Plates on this and other variable star proje
ts. We thank Marvin E. Baldwin,Chairman of the E
lipsing Binary Committee of the AAVSO, for his help in the prepara-tion of this report. GWB a
knowledges the use of software (KAPPA, PHOTOM) providedby the Starlink Proje
t whi
h is run by CCLRC on behalf of PPARC.
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