
V449 And V463 And

C
Individual V (green dots) and R  (red dots) observations of V449 And

C

C
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V449 And with inner and outer Lagrangian surfaces
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V and R  synthetic Wilson-Devinney fits (solid curves) to normal points of V463 And
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Light Curve Parameters for V463 And
(Formal probable errors are given in parentheses)

Mass ratio (q)   = 0.513 (2)
Surface potential Ω1 = Ω2  = 2.8895(38)
Fillout      = 0.0368
Mean density ρ1   = 0.88 g/cm-3

Mean density ρ2   = 1.14 g/cm-3

Inclination    = 91.48 (8)
Temperature T1   = 7200 ºK (assumed)
Temperature T2   = 4854 ºK (20)
Albedo A1      = 1.0 (assumed)
Albedo A2     = 0.50 (assumed)
Luminosity 1 = L1 (5500 Å)  = 0.8504 (18)
Luminosity 2 = L2 (5500 Å)  = 0.1496
Limb darkening x1 (5500 Å) = 0.486 (assumed)
Limb darkening x2 (5500 Å) = 0.604 (assumed)
Luminosity 1 = L1 (6400 Å)  = 0.8249 (18) 
Luminosity 2 = L2 (6400 Å)  = 0.1751 
Limb darkening x1 (6400 Å) = 0.405 (assumed)
Limb darkening x2 (6400 Å) = 0.520 (assumed)
Gravity brightening g1   = 1.00 (assumed)
Gravity brightening g2  = 0.32 (assumed)

Stellar Radii
r1 back = 0.46869      r2 back = 0.35098
r1 side  = 0.43984    r2 side  = 0.31732
r1 pole  = 0.41399    r2 pole  = 0.30370

Spot Parameters for Star 2 (less massive, cooler component)

Spot#       Co-Latitude     Longitude     Spot Radius     Temperature Factor
    1             90.0               18              30.0                         1.3
    2   90.0                270               30.0                          0.6

V463 And with inner and outer Lagrangian surfaces

V463 And at phase 0.67 showing cool spotV463 And at phase 0.34 showing hot spot

Light Curve Parameters for V449 And
        (Formal probable errors are given in parentheses)

                   [Star 2 is the smaller, hotter star]

Mass ratio (q)   = 2.64 (2)
Surface potential Ω1 = Ω2  = 6.1204 (209)
Fillout      = 0.024
Mean density ρ1   = 1.17 g/cm-3

Mean density ρ2   = 1.70 g/cm-3

Inclination    = 81.6 (2)
Temperature T1   = 6479 ºK (14)
Temperature T2   = 7000 ºK (assumed)
Albedo A1 = A2   = 0.50 (assumed)
Luminosity 1 = L1 (5500 Å)  = 0.6592 
Luminosity 2 = L2 (5500 Å)  = 0.3408 (21)
Limb darkening x1 (5500 Å) = 0.530 (assumed)
Limb darkening x2 (5500 Å) = 0.500 (assumed)
Luminosity 1 = L1 (6400 Å)  = 0.6577 
Luminosity 2 = L2 (6400 Å)  = 0.3423 (20) 
Limb darkening x1 (6400 Å) = 0.450 (assumed)
Limb darkening x2 (6400 Å) = 0.420 (assumed)
Gravity brightening g1 = g2  = 0.32 (assumed)
Phase Shift    = -0.0044 (3)

                           Stellar Radii
r1 back = 0.49533    r2 back = 0.32489
r1 side  = 0.46847   r2 side  = 0.29144
r1 pole  = 0.43821   r2 pole  = 0.27950

Linear fit to the O-C residuals  of V449 And indicating that its period has remained 
constant over the past seven years of observations.

Parabolic fit to the O-C residuals of V463 And.  The analysis 
indicates a rapid decrease in period of -5.3 sec/yr.

As part of our ongoing research on short period eclipsing binaries which do not have 
published precision light curves and/or analyses, we placed V449 & V463 And on our 
observing schedule for the fall of 2013.

V449 And (GSC 3281-2158; Mis V1190) was reported by Kazarovet (2005) to be a short 
period (0.33853 day) overcontact system ranging from V = 12.2 – 12.9 mag.  We have 
obtained more than 1300 total observations in V and R

c
 and light curve analysis reveals 

a W-type overcontact system with the primary eclipse being total and a temperature 
difference between the stars of ~ 500˚ K.  The light curves themselves are fairly 
symmetrical (not typical for these types of systems).  The most interesting result from 
this analysis is the relatively large temperature descrepancy (typical W-type ∆T ~ 300˚ K) 
between the two stars.  However, this may also be related to the unusually small fillout 
factor of 0.024 (typical W-type fillout ~ 0.15) which is also usually indicative of poor 
thermal contact.  The O-C period study indicates that the period of V449 And has
remained constant over the past seven years of observations. 

V463 And (GSC 2764-1417; NSV 14514) was discovered by Khruslov and reported in 
IBVS 5699 (2006) to be a short period (0.406095 day) system ranging from 
V = 12.15 – 13.05 mag.  Our thoroughly covered V and R

c
 light curves show that the 

secondary eclipse is total and subsequent analysis indicates the system is an 
overcontact binary but with a huge temperature difference of ~2300˚ K between the 
components.  The light curves also demonstrate very significant asymmetries,  especially 
near secondary eclipse.  The O’Connell effect is ~ 0.1 mag in R

c
 and V between the two 

maxima and the first maxima is itself significantly asymmetrically shaped.  

The light curve asymmetries are well-modeled by a hot spot on the neck region of the 
smaller, cooler component.  This is likely due to energy transfer from the larger, hotter 
component.  We suspect that V463 And is in the process of becoming a stable 
overcontact system which would explain its dramatic temperature difference and small 
fillout.  

Although limited timings of minimum light exist in the literature, the few that do 
indicate that the period of V463 And is changing rapidly or has changed abruptly in 
just the past few years.  If a continual period change is assumed, the 
dP/dt = -5.3 seconds/year!  This is another strong indication that this binary has been 
caught in a stage of transition between near-contact and overcontact.  We will be 
carefully monitoring this binary in the future. 
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