KODAIKANAL OBSERVATORY
BULLETIN Number 181

Photoclectric light curve of YY Eridani

J. C. Bhatiacharyya

Abstraci

Photoelectrie light enrves in B aigl V of the W Urar Mujoris star YY Fridani have heen
determined.  Gradun! lengthening ol the period has been olmerved,

The light curve of the star YY Fridani, HD 26609, an cclipsing binury was
obtaincd by & photoelectric photometer employing an RCA P21 photomultiplier
lube, on twelve nights during December 1965—March, 1966 ul Kodaikanal. The
ielescope used was a 20em refractor.  The signal from the photomultiplier was ampli-
ficd by a lincur D.C. amplificr and recorded on a potentiometric type stripchart
recorder. ‘The observations were taken in two colours, bluc and ycllow usin
standard glass fillers of thc UBYV system with pass bands centred around 4500A un

5500A. For comparison, lwo olhcr nearby stars wero observed.  The. details of the
threc slars are given below;
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Allogether 468 comparisons in bluc and 422 in ycllow light were obisined
during this period. Six primary and threo sccondary minima werc observed. It is
found thal (o fit our observation with carlicr oncs by Cillic (1951) Haruhata (1953),
Kwee (1958) and Purgathofer (1961), a further change in the period must be assumed.
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The new period is found to be near the value oblained by Purgathofer. The eclements
are well represented by the equation

Min. =JD 2433617d- 5197 0d- 3714963012

the epoch being counted (rom Cillie’s well determined minima of JD 2433617,5197.
The observed minime timings were found to be in excellent agreement lo those cilleul-
ted by the above cquation.

The table below gives the residuals (O-C) for the six primary minima recorded.

TABLE 1
Primary Minima of YY Eridani

IIcdlocentrio .1 Computed 'Times Reshdunl €03

240120250 . . . . . . 2439120,2%01 0001
121, 100% Ce e 124, 1083 ' 0002
165.2%00 , . 165,250 - .00
weazy ., . ., . 166,371 - .00z
67180 . . . . . . 167 10RR - 00tz
wraze . . L . L. 107 1216 | 000

The times of the three secondary minima were also determined and are labula-
ted in Table T1. It is seen thal the mean time interval between the sccondnry minima
and the preceding primary minima is 04- 1611 which is 04 0003 Inter than the midpoin
of the cycle. This value is within the limits of error of the mcasurement and hence the
secondary minima may be considered equidistant [rom ihe two nearby primary minima.

TanLt IT
Secondary Minima of YY Eridani

Heliocenu e 1.0, Compuied tlme of pevions Reslduad (342
w hnary min.
2430162,2058 . . - . . 2439162,0419 1600
IG5 0899 | . . . . . 16,9901 .161h
181,1742 . . . . . 1810192 L1610

The previous observers have noted a gradual lengthening of the poriod of thi
par_ticular system.  Our resulls also corroborate their findings,  The resulls of the
period change are rcpresenled in Fig. | where periods determined by severnl authors
over the 33 year inlerval are plotied agninst the measurcd epochs. Al the photoclec
tric observalions can be filted by a smooth curve. Considering the uncerlainty in
determining the actual times of minima by the photogruphic lechnique, the eatlier
photographic observations by Bodokia (1938) and Jensch (1934) can also bo considered
to be contained in the extended curve.
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Obvervations au JD 2499120 were Uirough & natiow bund Interferanco flur (£195) wonired round 42004
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To get an idea of the magnitude of uncertainty in the determinalion of our
period we may note thal the periods have been calculated over 20,000 cycles. An
crror of one minute in the minima determination which is expected in a photoelectric
method will give an uncertninty of |-04. 00000008. The carlier pholocleetric observers
also bave indicated comparable figures, The photographic obscervations by Jensch and
Bodokia were somcwhat handicapped by lack ol wcﬁ determined minima tiniings over
u long interval and the uncerlainties may be estimated o aboul 04 12 on
similar basis.

In Table III, the obscrved differences in magnitudes in two colours between the
variable and the comparison stars have been tabulated against the heliocentric Julian
moments.

Normal points of the light curve were calculated from 173 compurisons in biue
light and 253 compdarisons in ycllow light [rom data recorded in Table 1V. Figure 2
shows the normal light curve in blue and ycllow light respectively.
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From the normal curve the maxima and minima values have been ( :
and tabulated in Table V. 1L is scen that the amplitude of the ppjppm v o crmined
exceeds that of the secondary minimum by +0m 13 in bluc and 4020 jn ., iNiMum

the brightness of the system 1s the same oulside eclipses at cither elonga]t?oge"ow while
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