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LD 355 = GSC 3560.1804 is located at 19"35™23312, +48°03'00//75 (J2000) and was dis-
covered to be variable by Dahlmark (2000). The discovery report notes that five dimmings
were observed and the star was classified as an eclipsing binary, with an uncertain period
of 25481 and a range of m, = 13.8-14.6, where m, are photo-visual (yellow sensitive)
magnitudes.

In a continuing collaborative effort to investigate newly discovered and poorly studied
eclipsing binary stars, a team of AAVSO members have used CCD, visual and photo-
graphic observations to more precisely determine the nature and brightness history of LD
355. Here we present the results of our investigation which include accurate light elements
and the light curve, as well as photometric calibration of the variable and comparison stars.

As part of our study of LD 355, Guilbault and Hager visited the Harvard College
Observatory and examined 220 archival blue-sensitive plates from the RH and Damon
Patrol 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 reflector
and a sequence of steps to estimate the changes in brightness. The star was observed in
eclipse on JD2451779 and JD2451841 but in each instance only the ascending branch of
the light curve was observed. On the consecutive nights of JD2451842 and JD2451843,
however, the entire eclipse was observed. From these observations a preliminary period
was determined so that CCD observation could commence.

Photometric V-filtered observation of LD 355 was carried out by six of the authors.
Henden used the USNO Flagstaff Station 1.0-m telescope and a SITe/Tektronix 1024 x
1024 CCD to observe the system. Kaiser’s observations were made with a 0.35-m Schmidt—
Cassegrain telescope (SCT) equipped with a ST-9E CCD from his Crescent 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 camera at the Clarke and Coyote Astrophysical Observatory. From
their private observatories Hager used a 0.25-m SCT and a ST-9E CCD, and Lubcke used
a 0.28-m SCT equipped with ST-9E CCD camera.

Using comparison stars selected on the basis of their magnitude and colors, LD 355
was observed by the above mentioned CCD observers on 14 nights from JD2451851 to
JD2451905. A total of 647 CCD frames were measured, and from these data five (5) times
of primary minimum and three (3) times of secondary minimum were determined. The
times of primary minima derived from the visual data, the photographic minima from the
Harvard plates, the minima of Dahlmark (2000), and the photometric times of minima
are listed in Table 1.

Table 1: Times of minima, LD 355

HJD 2400000+ Error + Epoch O —C  Observer Type
25327.871 - —24022 —0.005  Harvard ptg
26914.720 - —22586 —0.081  Harvard ptg
42220.527 - —8736  4+0.074 Dahlmark ptg
43347.671 - —7716  4+0.015  Harvard ptg
45606.554 - —5672  +0.071  Harvard ptg
45819.803 - —5479  +0.035  Harvard ptg
46881.865 - —4518  +0.095  Harvard ptg
47270.810 - —4166 +0.044  Harvard ptg
49989.323 - —1706  4+0.008 Dahlmark ptg
50274.465 - —1448  40.034 Dahlmark ptg
51255.616 - —560 —0.145 Dahlmark ptg
51513.298 - —327  +40.049 Dahlmark ptg
51842.5695 0.0009 —29  +0.0001 Guilbault visual
51843.6716 0.0009 —28  —0.0029 Guilbault visual
51853.6206 0.0002 —19  —0.0001  Kaiser  ccd —V filter
51853.6206 0.0001 —19  +0.0001  Lubcke  ccd —V filter
51854.7257 0.0002 —18  +0.0001  Billings ccd — V filter
51874.6174 0.0000 0 +0.0000 Henden ccd —V filter

51905.5599 0.0001 +28 —0.0002 Henden ccd — V filter

Minima from all sources were fitted into a least squares solution with the CCD minima
weighted as one hundred (100). The visual and photographic minima were weighted as
one (1). In most cases the photographic exposures were of 60 minutes duration and the
time of mid-exposure is the date the variable was estimated to be at minimum light. Both
the visual and the photometric times of minimum were determined using the computer
program AV E (Barbera, 2000) based on the Kwee—Van Woerden (1956) method. From
that analysis we extracted the best period and combined it with the most accurate time
of minimum to derive the following light elements:

Min. I = HID 2451874.6174 + 191051023 x E.
£0.0005 +0.0000002

The CCD observations in the V' passband were folded using the elements above and
the phased V' light curve in the instrumental system is shown in Figure 1. The curve
shows that the star is an Algol-type (EA) eclipsing variable that fades from a maximum
of 1361+ 0.01 to 15™24 +0.01 at primary minimum. The eclipse is total, with minimum
light lasting 12 minutes and the duration of the eclipse is about 0.17 P,;. A shallow
secondary eclipse of 0715 + 0.01 occurs at phase 0.50.



IBVS 5018 3

Henden’s 112 V-filtered observations centered on primary minimum on JD 2451874
and JD 2451905 were folded using the light elements given above and are represented in
Figure 2. The symmetrical shape of the light curve and the flat bottom at minimum light
are clearly evident.

Using all sky photometry, Henden observed the field of LD355 in standard Johnson-
Cousins BV (RI). bandpasses with magnitude and color errors less than 0201. The com-
parison and check stars were standardized as given in Table 2.

Table 2: Comparison and check stars

Star GSC  RA (J2000)  DEC V B-V V-R, R-1,
comp. 3560:1870 190:35:26.70 +48:02:03.4 13.415 0.467 0.275  0.284
check 3560:1950 19:35:40.59 +48:01:51.7 13.190 0.695 0.386  0.359

More complete photometric information about all stars within 5 arcmin of the variable
can be found in Henden (2000). Using these stars, Henden measured the magnitude and
colors of LD 355 at maximum light and at primary and secondary minimum. These data
are shown below in Table 3, with errors again less than 0701.

Table 3: Magnitude and color indices at maximum, primary and secondary minimum, LD 355

HJD 2400000 + Phase Vv B-V V-R R-1
51857.6155 Maximum 13.608 0.310 0.176  0.191
51905.5588 Min I 15.235 0.524 0.353 0.366
51879.5903 Min II 13.754 0.252 0.141 0.154
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Figure 1. Phased light curve of LD 355 — V filter
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Figure 2. Differential phased light curve at primary minimum, LD 355 — V filter — Henden

Our CCD data are available elctronically from the IBVS website as 5018-t4.txt, and
may be used by anyone wishing to do so. We ask that our work be cited if is used as the
basis of further study of LD 355.
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