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THE FIRST GROUND-BASED PHOTOMETRICOBSERVATIONS OF GM DRACONIS
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Name of the obje
t:GM Dra = BD +58Æ1721 = HIP 84837 = HD 238677Equatorial 
oordinates: Equinox:R.A.= 17h20m21:s89 DEC.= +57Æ58026:0092 2000Observatory and teles
ope:T�UB_ITAK (S
ienti�
 and Te
hni
al Resear
h Coun
il of Turkey) National Obser-vatory, 40-
m Cassegrain teles
opeDete
tor: Hamamatsu, R 4457 (PMT)Filter(s): Johnson B, V and RComparison star(s): BD +58Æ1716Che
k star(s): BD +58Æ1730Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: EW
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Figure 1. The light and 
olor 
urves of GM Dra
Table 1: Photometri
 minima times of GM DraJD Hel. Min O � C Referen
e2400000+ Type48500.1791 I �0:0001 HIPPARCOS ESA (1998)51743.4579(3) II 0:0011 This work51750.3999(7) I �0:0011 This work

Table 2: The light levels and their di�eren
es in the light 
urves of GM DraB V RMax. light at 0:75 �0:665 �0:708 �0:735Max. light at 0:25 �0:685 �0:715 �0:743Min. light at 0:00 �0:404 �0:462 �0:507Min. light at 0:50 �0:413 �0:470 �0:510�max. (m0:75 �m0:25) 0:020 0:007 0:008�min. (m0:00 �m0:50) 0:009 0:008 0:003Depth of Min. I 0:271 0:250 0:232Depth of Min. II 0:262 0:242 0:229
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Remarks:The variability of GM Dra was �rst dis
overed by HIPPARCOS (ESA, 1998). Thephotometri
 observations of the system by HIPPARCOS show a � Lyrae type light
urve with an amplitude of 0:m27 ranging from 8:m77 to 9:m04. The mean orbitalperiod derived by HIPPARCOS from the best light 
urve �t is 0:d338736 and theepo
h is given as HJD 2448500.1791 (ESA, 1998). The spe
tral type of the systemis given as F8.The �rst ground-based photometri
 observations of GM Dra were made on 3 nightsduring 2000 observing season. The instrumental di�erential B, V and R light andB � V and V �R 
olor 
urves are shown in Figure 1. During the observations, weobtained one primary and one se
ondary times of minimum light. These times ofminima and their errors, whi
h were determined by using the method of Kwee & vanWoerden (1956), are presented in Table 1. The times of the minima given in Table 1are averaged values of the e
lipse times obtained in B, V and R 
olors during thesame observing night. We have 
ombined the epo
h derived by HIPPARCOS withour values in order to derive the new epo
h and period of the system and 
al
ulatedthe following improved light elements by using the least squares method:HJDmin I = 2451750:4010(11) + 0:d3387412(2)� E:The O�C values in 
olumn 3 in Table 1 were 
al
ulated using the ephemeris givenin this formula.The photometri
 phases in Figure 1 were 
al
ulated with this formula. The shapeof the light 
urves of GM Dra in Figure 1 is a typi
al of EW type, although itwas noted to be EB type in HIPPARCOS (ESA, 1998). An asymmetry betweenthe light level of maximum I (0.25 phase) and that of maximum II (0.75 phase),is 
learly seen in the B light 
urve, but not seen in the V and R light 
urves (seeTable 2). There are irregular variations in the B � V and V � R 
olor 
urves inthe Figure 1. Espe
ially, there is a signi�
ant blueing at about 1.3 phase in theB � V 
olor 
urve and a signi�
ant reddening at about 1.38 phase in the V � R
olor 
urve.A
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