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New precision V and Rc light curves of the eclipsing binaries V546 And & V566 And have been obtained using the 41-cm telescopes at the Eastern University Observatory equipped
with SBIG ST-10XME CCD’s. In addition a new variable, GSC 2321:911, was discovered which is most likely an ellipsoidal variable.
V546 And (GSC 2828:18, Period = 0.383006 days, m = 11.2) has only one published discovery light curve with considerable scatter in the data. The system was observed on eight nights
from 30 Aug – 25 Sep 2012 accumulating nearly 1000 observations in both V and Rc. An improved ephemeris, based only upon these observations due to the lack of previous published
timings, yields the following:
HJD Tmin = 2456170.6920(18) + 0.383006(90)
The light curves show distinctly that the system is totally eclipsing. Light curve analysis was undertaken initially with Binary Maker 3.0 and then finalized using the Wilson-Devinney light
synthesis code under the PHOEBE implementation. The results of these analyses indicate that the binary is an overcontact W-type system (larger, more massive star is the cooler star;
fillout = 0.2071) with a fairly prominent cool spot on the larger, cooler star of the pair. This spot significantly alters the symmetry of the secondary eclipse but is modeled well with the
single spot in both bandpasses. The asymmetry in the light curves was very consistent over the month-long observations, somewhat unusual for W-type systems. Perhaps this is related
to the fact that this is a hotter overcontact system (as indicated by its color index) and hence the stars are both radiative rather than convective. This may indicate a different type of
phenomena than the usual convectively created starspots.
V566 And (GSC 2321:257, Period = 0.3896442 days, m = 10.9) was another poorly observed system with only a discovery light curve published. It was observed over seven nights from
30 Aug – 25 Sep 2012 accumulating nearly 900 observations in both V and Rc . An improved ephemeris, based only upon these observations due to the lack of previous published
timings, yields the following:
HJD Tmin = 2456170.68730(72) + 0.3896442(39)
Light curve analysis indicates that this system is a typical W-type overcontact system (fillout = 0.4523) which just barely totally eclipses. The asymmetry in the maxima is satisfactorily
modeled with a single cool spot on the larger component.

V546 And

GSC 2321:911 (m = 12.0), the original comparison star for V566 And, turned out to be a previously unknown variable star. A period search of the nearly 900 observations in V and Rc over
the identical observing time frame of V566 And yielded the following ephemeris:
HJD Tmin = 2456169.76799(220) + 0.466354(84)
We are quite certain that this is an overcontact binary system with a low inclination (ellipsoidal variable) and the phased light curves are shown below. Typical but not unique synthetic
light curves are shown through the observed points to simply illustrate that they can be easily modeled as an overcontact system with an inclination between 40-50 degrees. However
there is virtually no information within the light curves to limit the mass ratio, as we created equally good fitting curves over a wide range of mass ratio values. Without a radial velocity
curve the parameters of this system cannot be determined reliably.

Light Curve Parameters for V546 And

Light Curve Parameters for V566 And

(Formal probable errors are given in parentheses)

(Formal probable errors are given in parentheses)

mass ratio
Surface potential Ω1 = Ω2
Fillout
F1 = F2 (synchronous rotation)
Mean density ρ1
Mean density ρ2
Inclination
Temperature T1
Temperature T2
Albedo A1 = A2
Luminosity 1 = L1 (5500 Å)
Luminosity 2 = L2 (5500 Å)
Limb darkening x1 (5500 Å)
Limb darkening x2 (5500 Å)
Luminosity 1 = L1 (6400 Å)
Luminosity 2 = L2 (6400 Å)
Limb darkening x1 (6400 Å)
Limb darkening x2 (6400 Å)
Gravity brightening g1 = g2
Period

r1 back = 0.3041
r1 side = 0.2647
r1 pole = 0.2533
Colatitude
59.4º

= 4.148 (13)
= 7.9684 (168)
= 0.2071
= 1.0 (assumed)
= 1.24 g/cm3
= 0.76 g/cm3
= 95.37º (18)
= 8082 ºK (20)
= 7600 ºK (assumed)
= 1.0 (assumed)
= 3.1444 (141) = 0.250 (1)
= 9.4220 = 0.750
= 0.756 (24)
= 0.683 (12)
= 3.0814 (144) = 0.245 (1)
= 9.4850 = 0.755
= 0.638 (23)
= 0.628 (12)
= 1.0 (assumed)
= 0.383006 days

Stellar Radii

r2 back = 0.5474
r2 side = 0.5214
r2 pole = 0.4800

Spot Parameters for Star 2
Longitude
289.0º

Spot Radius
18.5º

Temperature Factor
0.72

mass ratio
Surface potential Ω1 = Ω2
Fillout
F1 = F2 (synchronous rotation)
Mean density ρ1
Mean density ρ2
Inclination
Temperature T1
Temperature T2
Albedo A1 = A2
Luminosity 1 = L1 (5500 Å)
Luminosity 2 = L2 (5500 Å)
Limb darkening x1 (5500 Å)
Limb darkening x2 (5500 Å)
Luminosity 1 = L1 (6400 Å)
Luminosity 2 = L2 (6400 Å)
Limb darkening x1 (6400 Å)
Limb darkening x2 (6400 Å)
Gravity brightening g1 = g2
Period
r1 back = 0.3187
r1 side = 0.2682
r1 pole = 0.2554
Colatitude
45.0º

V566 And

= 4.573 (21)
= 8.3460 (228)
= 0.4523
= 1.0 (assumed)
= 1.07 g/cm3
= 0.68 g/cm3
= 76.35º (10)
= 6747 ºK (14)
= 6500 ºK (assumed)
= 0.5 (assumed)
= 2.6966 (125) = 0.215 (1)
= 9.8698 = 0.785
= 0.666 (21)
= 0.505(12)
= 2.6773(123) = 0.213(1)
= 9.8891 = 0.787
= 0.519 (21)
= 0.367 (13)
= 0.32 (assumed)
= 0.3896442 days

Stellar Radii

r2 back = 0.5703
r2 side = 0.5422
r2 pole = 0.4951

Spot Parameters for Star 2
Longitude
270.0º

Spot Radius
12.0º

Temperature Factor
0.76

Individual V (green dots) and R (red dots) observations of V546 And

Individual V (green dots) and R (red dots) observations of V566 And
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GSC 2321:911

V and R synthetic Wilson-Devinney fits (solid curves) to normal points of V566 And

V and R synthetic Wilson-Devinney fits (solid curves) to normal points of V546 And
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3D representation of V546 And showing spot position

BM3 synthetic models (solid curves) fitting observations of GSC 2321:911. The model
consists of an overcontact binary with an inclination of 46 deg. A myriad of different
mass ratio models produce equally satisfactory fits. Thus there is virtually no mass ratio
information in these light curves.

3D representation of V566 And showing spot position

