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EVIDENCE FOR A VARIABLE COMPONENTIN THE ECLIPSING BINARY SYSTEM V417 AURIGAEFERNANDEZ, M. A.; WILLIAMSON, C. O.; BEAKY, M. M.Truman State University, Kirksville, MOThe bright e
lipsing binary star V417 Aurigae (HD 33671; RA=05h13m31:s80,De
=+35Æ39011:000; V = 7:9 � 8:2; period 1.86553 days; spe
tral type A0) was identi-�ed by E. Soydugan et al. (2006a) as a likely 
andidate to 
ontain a pulsating Æ S
uti
omponent. This system appears in Soydugan's Table 5, whi
h uses B � V 
olors andspe
tral type information from the Hippar
os mission to identify those Hippar
os e
lips-ing binary systems where one or both of the 
omponents lies in the Æ S
uti region of theCepheid instability strip.Re
ently, Dvorak (2009) published the results of a sear
h for pulsations in 35 e
lipsingbinary systems from the Soydugan 
atalog, in
luding several from the Hippar
os list.Dvorak observed V417 Aur for �ve nights, but reported �nding no statisti
ally signi�
anteviden
e of pulsations with frequen
ies between 6 and 50 
y
les/day.

-0.5

-0.4

-0.3

-0.2

∆B

1.21.00.80.60.40.20.0-0.2 1.21.00.80.60.40.20.0-0.2

Phase

-0.4

-0.3

-0.2

-0.1

∆
I

Figure 1. B and I light 
urves of V417 Aur, phased a

ording to the e
lipsing binary period.Independent of Dvorak's investigations, a study of V417 Aurigae was undertaken atthe Truman State University Observatory. V417 Aur was observed on four nights betweenNovember 2009 and February 2010, for no less than seven hours ea
h night. All data werea
quired with a 20-
m Meade LX200GPS S
hmidt-Cassegrain teles
ope with an SBIG-ST9 CCD using Bessell standard B and I �lters. The star HD 33688 was used as a
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omparison, and HD 280704 was used as a 
he
k star. All images were pro
essed usingnormal dark and 
at frame pro
essing; di�erential magnitudes for the target and 
he
kstars were produ
ed with MaximDL.1Figure 1 shows all of the data a
quired for V417 Aur (whi
h is available throughthe IBVS website as 5948-t1.txt), phased a

ording to the e
lipsing binary period of1.86553 days. Signi�
ant out-of-e
lipse variations are evident in both B and I �lter data,indi
ating that one of the stars in the binary system is a short period, low amplitudevariable star. Analysis of the out-of-e
lipse variations with the period sear
h softwarePeranso2 using the Lomb-S
argle method generated the power spe
trum shown in Fig-ure 2, resulting in a most probably frequen
y of f = 4.7808�0.0192 
y
les/day, with apeak-to-peak amplitude of approximately 0.02 in B and 0.05 in I. The phased light 
urvesfor the os
illating 
omponent are presented in Figure 3.
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Figure 2. Lomb-S
argle power spe
trum of small-amplitude os
illations of V417 Aur (I �lter).Despite the fa
t that V417 Aur appears in Soydugan's 
atalog of 
andidate e
lipsingbinary systems with Æ S
uti 
omponents, it is not possible to de�nitively 
lassify thevariable 
omponent as a Æ S
uti star based upon the photometri
 data alone. The apparentpulsation period (5.020�0.020 hours) is at the generally a

epted upper limit of Æ S
utivariable periods; in fa
t, it seems likely that Dvorak failed to re
ognize the os
illatingnature of one of the stars in the V417 Aur system be
ause he only sear
hed his datafor periods up to 4 hours. The B � V 
olor of 0.100 and A0 spe
tral type derived byHippar
os pla
e V417 Aur just outside the Æ S
uti region of the Cepheid instability strip(Rodr��guez & Breger, 2001). Furthermore, the amplitude of pulsation for Æ S
uti variablesis generally larger at shorter wavelengths, while for V417 Aur the amplitude is larger ininfrared than in blue.V417 Aurigae merits follow-up observation for several reasons. First, of 
ourse, itis important to a

urately 
lassify the putative pulsating star in this e
lipsing binarysystem. Se
ond, although the smoothness and symmetry of the light 
urve near primarye
lipse suggest that the primary star in the system is the os
illating 
omponent, this
annot be 
on�rmed without photometri
 observations at se
ondary e
lipse. Finally, ithas been noted that there exists an approximately linear relationship between the orbital1Di�ra
tion Limited, Ottawa, Ontario, Canada, http://www.
yanogen.
om2T. Vanmunster, Landen, Belgium, http://www.peranso.
om
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period and the pulsation period for those e
lipsing binary systems that 
ontain a Æ S
uti
omponent (Soydugan et al., 2006b; Ho�man & Harrison, 2009). If it happens that thevariable 
omponent of V417 Aur is indeed a Æ S
uti star, it would stand well apart fromsimilar systems on a plot of the pulsation period versus the orbital period.
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Figure 3. B and I light 
urves for the os
illating 
omponent of V417 Aur. Data has been folded witha period of 5.020 hours.
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