97BBAN T I 241 D I45K

rt

B. A.N. 144.

used as a basis. In this way the magnitudes of the
variable at maximum and minimum were found to
be 10™06 and 10™29 and the range ™24.

The photographic magnitudes of the two com-
parisonstars used above viz. C. P.D. — 55°3898 and
3903 were found to be g™-81 and 10™'55 respectively,
the difference being ™74

Accordmg to this the range observed by my v1sual
estimates is ™74 X '15 =""11. The corresponding value
of FINSEN is ™74 X 20 =715 and of HERTZSPRUNG
m74 X 29 = ™21, the latter thus agreeing best with
the results obtained with the photometer.

The mean error of a single estimate as derived

" from the difference between 2 observations following

each other in phase is found to be for the 3 series:
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Number of Observers. M. e.
plates.
639 K. & 079 X ™74 =+ ™059
255 F. + '090 X ™74 = + ™067
255 H. + 081 X ™74 = + ™ 060,

but these values should be considered in the light
of the different range observed in each of the 3 series.

No conspicuous difference was found in the depth |
of even and odd minima, but the period has probably
to be doubled, in which case strong doubling of
the lines in the spectrum of the variable is to be
expected.

I want to express my special thanks to Professor
HERTZSPRUNG for the kind help and valuable advice,
he gave me during the preparation of this paper and
to Mr. VAN GENT and Mr. KUIPER, who introduced
me to the practice of the microphotometer.

Some characteristics of the light-variation of SS Cygni, by Ww. E. Krauytbosch.

As it is well known SS Cygni belongs to the class
of semiregular variable stars, of which U Geminorum
is the prototype.

The principal characteristics of the variation of
SS Cygni are: 1. that the magnitude varies between
the fairly definite limits 8™'2 and 12™'0; 2 that the
star remains at the nearly constant minimum for
somewhat more than half the time; 3. that the maxima,
which interrupt the constant minimum brightness at
semiregular intervals of 50%'1 + 1590 (m.e.) are mainly
of two kinds, viz. short ones and long ones. In both
cases the rise to maximum is generally quicker than
the fall. In the case of a long maximum the star
ordinarily remains at constant maximum brightness
for a few days; 4. that there is a pronounced tendency
of short and long maxima to alternate.

The aim of the present note is to express statistically
the characteristics just mentioned by the aid of all
the available material up to date.

Among the numerous publications of observed
maxima of SS Cyg. those compiled by CAMPBELL
in H.4. 64 No. 11 for the years 1896 up to 1908 ¥)
and those published annually by the Director of the
Variable Star Section of the British Astronomical

- Association in its Journal from 1908 up to 1927

were most fit for my purpose. I could dispose in this
way of 218 maxima, only 6 of which are uncertain.

*) The following errata were found in A. 4. 64:
Max. 1897.3.22 Column 85, for 17‘7 read o7y
Max. 1898.6.1 J. D. 4432'0 read 44420

Max. 1898.7.31 J. D. 44926 read 44506.

Max. 1898.9.18 J. D. 4541'9 read 4551°9

Max. 1907.5.22 J. D. 77171 read 77181
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A continuous lightcurve was drawn from 1896 to
1927, on which the beginning and end of each maximum
was read off. These points are, of course, more or
less uncertain. The main thing is that they are fixed
in the same way throughout the whole series. That
this has here been done by the same person may
be taken as a guarantee in this respect.

Besides the duration of each minimum from beginning
to end, defined as just described, the integrated amount,
@, of light emitted by the star during each maximum

was determined by mechanical integration, taking as
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unit of intensity the minimum-light corresponding to
12™0 and as unit of time 1 day.

The results are compiled in Table I in which Column
1 gives the successive numbers of the maxima. No. 84
is the first maximum published by the B. 4. 4. From
this maximum the maxima of 4. 4. 64 were numbered
retrogradely, Nos. 1 and 2 of the latter series were
omitted, these first maxima after the discovery of

min,
90 5‘»3 R

30

70

60

B. A.N. 144.

the variability of SS Cyg. in 1896 by Miss Loulsa
WELLS being too incompletely observed. Column
2 gives the year and the calendar date of each
maximum brightness, Column 3 the Juliandate of idem,
Column 4 the duration of the period in days from
maximum brightness to next maximum brightness
(P), Column 35 the duration of the maximum in days
from the beginning of the rise to the end of the fall
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(M), Column 6 idem of the following minimum in
days (min.), Column 7 idem of the period in days
from beginning of the rise to beginning of the next
rise (P,), Column 8 the amount of light emitted
during maximum (Q).

From the latter curves the points of maximum
brightness were taken to determine the period (P)
between the consecutive maxima. Because of the
asymmetrical shape of most of the maximum curves
the values of P and P, differ generally, as may be
seen in the Table.

A diagram showing the alternation between long
and short maxima is given in Figure 1, the amount
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of light emitted during one maximum being taken
as abscissa and of the following maximum as ordinate.
It is seen that the great majority (171) of the 217
pairs of consecutive maxima are clustered in two
distinctly separated swarms. Some points represent
two maxima. As there are practically no maxima
near Q = 250 the diagram may be properly divided
into 4 sections separated by the two lines representing
Q = 2350 for the first or the second maximum of
the pair. The numbers of pairs in each of these 4
sections are ) :

86 9

37 85.

4
. 339

.
275 /

Figure 2 shows the relation between the amount
of light emitted during maximum (Q) and the duration
of the following (constant) minimum. This duration
of the following minimum is only slightly different
for long and short maxima, the median values being
respectively 35943 + 1%4 and 27%2 + 1%4 or the

difference 841 + 29-0.

Yet this difference indicates that the star in the mean
remains longer in minimum after a long maximum than
after a short one, though the individual maxima show
no appreciable correlation with their following minimum.

The relation given in Figure 2 is not perceptibly
altered when the non-alternating pairs of maxima (46)
are excluded.
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Figure 3 shows the mean light-curve of alternating
long and short maxima, derived only from the obset-
vations given in the B. A. A.=/Journals for the years
1908 up to 1927.

According 't6 this norial curve the only systematlc
difference between long and short maxima is that in
the case of the former the variable remains at constant
maximum brightness for about a week, while in the
case of the latter the decrease begins at once after
maximum brightness has been reached. The rate of
increase and decrease of brightness is essentially the
same in both long and short maxima, the rise is in
both cases about twice as quick as the fall, occupying
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about 5 and 11 days respectively, the magnitude of
maximum brightness is 84 for the long maxima
and 85 for the short ones or not materially different.

The unit being the amount of light emitted by a
12™0" star in oné day, the total amount of light
emitted by SS Cyg. in all the observed maxima and
minima during the years 1908 up to 1927 (69409) is
363083 or 52 per ddy, corrésponding to a constant
brightness of 10™2.

All attemps claiming to predict the occurrence of
the maxima are useless as long as the star persists
in its irregular character.
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137| » Aug. 26)07360| 2.1 240 430 | 670 368'0 | 2011 » Apr. 20|38960 3770 | 329 | “4o0 | 360 (3597
138 » Oct. 25079670 520 160 390 | 550 1285 202| » May 2739330 300 | 290 | 140 | 340 |13%°
139 Dec. 1608480 260 | 210 200 | 430 3262 | 203} » June 2639630 350 | 1791 220 | 390 161°4
140 1916 Jan. 31 {08940 580 13°0 360 | 490 1336 204| » July 3139980 340 150 150 | 300 120§
141 » March2g{o952'0 160 260 240 | 500 3830 205 | » Sept. 340320 520 230 320 | 550 3402
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1521 » June 2I]140I'0 340 | 229 130 350 3456 216| » March17 |4592'0 oo | 15© 370 | 520 158'6
153{ » July 251435 200 130 | 1o | 270 691 | 217| » May 1646520 580 250 | 115 | 860 3232
154 » Aug. 2314640 6oo | 290 440 | 640 1827 218| » July 13|47100 340 160 350 | 510 1731
1551 » Oct. 220152400 (o | 210 | p0.0 | (5 3453 | 219\ » Sept. 5147640 S0 | 230 | (.0 | 5, | 2187
156 » Dec. 1115740 350 130 380 | 310 1336 220 » Nov. 1948390 23'0 - 13563
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