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BULLETIN OF THE ASTRONOMICAL INSTITUTES
OF THE NETHERLANDS.

1930 July 9

Volume V.

No. 194.

COMMUNICATION FROM THE OBSERVATORY AT LEIDEN.

Provisional ephemerides of 25 new variable stars in or near the constellatlon Norma,

by W. E. Kruytbosch.

Among the plates taken by H. VAN GENT with
the Franklin-Adams instrument at Johannesburg are
about 250 with the centre at 16%4™, — 54°45’ (1875)
and covering 10° X 10°. The 25 variables forming the
subject of the present note were found by comparing
selected pairs of these plates in the blinkmicroscope
here in Leiden. .

The 25 stars are listed in Table 1. Of these 6
occur in the C. P. D, viz. d, /, n, ¢; » and « with
the numbers — 54°6774 (9™6), — 56°7432 (10™0),
—53°7773 (10™4), —52°9843 (9™9), — 53°8005 (9™7)
and — 53°7734 (9™ 8) respectively.

The total number of observations used here (not
counting repetitions) is 5575 and the average number
for each star thus 223. The extreme dates of the
plates used are J. D. 2425381 and 5864. The normal
exposure time of a plate is 30 min.

For 18 of the 25 periods a mean error has been
indicated in Table 1. Owing to the generally small
number of epochs these mean errors are often rather
uncertain.

The phases have in all cases been computed accor-
ding to the formula

phase = recipr. period X (J. D. hel. M. astr. T. Grw
— 2420000)

The reciprocal periods actually used for this com-
putation are given in Table I.

For eclipsing variables the corresponding phase of
the - minimum has been given, while for 6 other
variables of ¢ Cep- or RR Lyr-type the phase, taken
as normal, is marked with an asterisk in Table 1 and
explained in the remarks below.

The normal epochs given in J. D. have been chosen
near to the mean date of the observations.

My scale of steps, in which the estimates were
made, has proved to vary considerably from star to
star and even for the same star, when the estimates
were repeated later. An attempt was therefore made
to estimate the magnitudes of the comparison stars

by comparison with plates of the Crux region con-
taining the Selected Area No. 193. The magnitudes
thus found are given in Table 3. They are naturally
rather uncertain but may still be used to obtain some
idea of the magnitudes of the variables at different
phases.

The dates of the two plates, by the comparison
of which the variability of the star was found in the
blinkmicroscope, are given in Table 2 together with
the interval in days and the difference in steps between
the two images of the variable as derived from the
mean lightcurve.

The surroundings of each variable with indication
of the comparison stars are shown on the diagrams
on the pages 220 and 221. The brightness assigned
to each comparison star is given in Table 3. The size
of each square is indicated in the. right hand bottom
corner. The stars ¢ and » are on the same diagram.

For 17 variables the epochs of minimum and for
one (¢) the epochs of maximum used for computing
the period according to least squares are indicated
in Table 4 together with the counting of epochs and

‘| the residuals O—C.

For each variable the observations were arranged
according to phase and divided into groups as indi-
cated in Table 5, where mean values of phase and
brightness are given for each group. In case only
some of the mean values are shown on the diagrams.
on the pages 222 and 223, “these mean values are
marked with an asterisk. In 7 cases, concerning
variables of the eclipsing type, mean values were
computed anew, taking the phase of the minimum as
zeropoint and disregarding the sign of the phase.

On all the diagrams vertical lines have been drawn
for each tenth of the period. The phases have in
case of eclipsing variables been counted from minimum
and the brightness in steps from maximum light.

The individual objects give rise to the following
remarks.

a. The descending branch of the lightcurve is

219
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incompletely observed. The period. has been derived
from observations on the ascending branch only.

4. This star is-most probably of the W UMa-type,
though in the mean lightcurve the minimum hardly
appears sharper than the maximum. Eventually .the
apparent period will have to be doubled.

The maxima indicate a slightly smaller value of
the period than do the minima given in Table 4.
Finally the reciprocal period 5% 3175 was adopted.

c. It was found that an interval of nearly 14%96
should contain a whole number of periods. A least
square solution using the 4 epochs 2425391°446,
5451°297, 5720'530 and 5825325 gave 14-99603 for
this interval. The individual estimates were then plotted
according to the phase computed by the formula
given above, using the reciprocal ¢ “0668435. -As
1499603 is equal to 150013 sidereal days, 15 well
separated groups of observations were shown on the
plot, which, however, gave sufficient evidence to see
that the real period is 14996/4 = 3-474. Hence the
final phases were computed with a reciprocal period
of 267374%"

On the diagram of page 222 the individual observ-
ations in and near minimum have been plotted. The
range is small and not much can be said with certainty
about the shape of the minimum. But as far as the
present evidence goes, the star appears to be in
constant minimum for an extraordinary large fractlon
of the period, viz. about one tenth.

The following remarks concerning this star were
made by Professor HERTZSPRUNG.

If a system consists of two identical stars in contact
and one of these components contracts to a white
dwarf without other changes in the ‘dimensions of the
couple taking place, the total eclipse may last for as
much as ‘167 of the period and a lightcurve of the
kind found for the present star may be obtained.

- But it is more likely, that we have here to do
with a triple system, the total light of which is observed,
the third component being so bright, that practically
all the- light observed during the constant minimum
is due to it.

- Accurate observations on the descending and ascend-
ing branches of the lightcurve are much wanted. In
case one of the components is a white dwarf, the
transition from maximum to minimum and inversely
should be extremely quick.

d. The shape of the lightcurve as far as revealed
by these few observations, bears some similarity to
the curves normal for a period of about 14 days
(B.A. N. g6).

The value of 1° was in this case found to be ™27,
corresponding to a total range of 1™8. The mean
error of a single estimate is + ™17. Two phases,
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224 +  LEIDEN

different by -2, ‘at which the variable ‘reaches the
same brightness on the ascending and descending
branch of the lightcurve are ‘968 and -168. The mean
epoch of the first of these phases is given in Table 1.

e. This star had already been estimated before on
the first 84 plates then available. A comparison between
the old and the new estimates on these plates showed
that 117 on my new scalé of steps was equal to
2570 on the old one. This is an example of the
considerable variations in the value of my step. The
mean between the new estimates and the old ones
multiplied by 1°17/2:70 =433 has been used.

There is no trace of a secondary minimum and
the period has, in view of the long duration of the
minimum (35 of the period), probably to be doubled.

/- It does. not seém possible to represent the
observations by a shorter period of about a day or
less, as the star remained in full minimum on 7 plates,
taken from J.D. 242544821 to ‘43, thus for d-24.
Assuming the period to be correct, the variable is
of more than usual interest. Long periods like this
are mostly found among eclipsing stars showing a
large range and an extended constant minimum. If
the present object only differs from systems of this
kind by its inclination, it would not be expected that
the minimum occupies about ‘25 of the period.

There is nothing in the lightcurve excluding a
doubling of the period.

4. This 0 Cep-variable of rather long period has a
lightcurve, which remains nearly unchanged, when
turned upside down. In fact, both maximum and
minimum are very shallow and it is difficult to give
their epoch accurately. There happen to be only few
observations on the ascending branch of the lightcurve.
At the two phases ‘125 and ‘525, differing by -4,
the variable shows the same brightness on the ascending
and descending branch of the lightcurve. The mean
epoch of the phase 125 is J. D. 2425654'82.
Drawing a smooth curve representing the observations
and computing a sinusoid fitting this curve according
to least squares, the result is 360 — 3%72 sin 2w P
+ 2543 cos 27 P. The maximum of this sinusoid is
at the phase 343, which has been entered in Table 1.

7. The lightcurve of this variable of the { Gem-type
is very nearly symmetrical with the maximum slightly
sharper than the minimum. The phase of the maximum
given in Table 1 is that of the sinusoid 4542 + 346
sin 2w P + %85 cos 2w P, which has been computed
by least squares to fit the 25 normal points.

#. There is a slight indication of the variable being

fainter near secondary minimum than midway between |

the two minima, suggesting ellipticity of the star.
m. There is a slight indication of ellipticity of
the star.

B. A.N. 104.

1. Here again there seems to be a trace of ellipticity

- of the star. Though this behaviour of the lightcurve

may not have much weight in an individual case,
the fact, that this diminution of brightness near the
secondary minimum is so often indicated by the
observations makes its generality probable.

0. The minimum may be constant for as much as
‘07 of the period, but more observations are needed
for an accurate lightcurve.

#- This variable of the 0-Cep-type shows the rather
unusual combination of a short period (2%4) and
remarkable range. The rising branch of the lightcurve
is very steep. The epoch of maximum is not well
fixed by my observations. At the two phases ‘872
and ‘172, separated by F-3, the star shows the same
brightness (5*2) on the ascending and déscending
branch of the lightcurve. The mean epoch of the
phase ‘872 is given in Table 1.

g. The minimum seems to be constant for about
‘025 of the period.

#. The 3 brightest comparison stars are
A: C.P. D. — 53°7089, a: 7995 and &4: 7994. The
minimum seems to be constant for about ‘02 of the
period.

s. The range is small and the representation of the
observations by the elements here given is not very
satisfactory, but I have not been able to find any better.

¢. This variable had already been estimated before
on the first 113 plates used here. A comparison
between the old and new estimates showed that one
of my steps was later double as much expressed in
magnitudes as it was before, similar to what was found

.above in the case of the variable ¢. This is a change

in the unexpected direction, as ordinarily the value
of one step decreases with accumulating experience.

The maximum occurs at about the phase ‘63, the
mean epoch of which is J. D. 2425587-945. At the
phases 585 on the rising and ‘785 on the descending
branch of the lightcurve the variable shows the same

“brightness (3*3). The mean epoch of the phase ‘585
“is given in Table 1. o

u. Here again there is an uncertain indication of

. the star being darker near the secondary minimum

than between the two minima.

v. The lightcurve of this variable of the RR Lyr-
type is rather different from that of the above variable ¢
of the same class. The star ¢ shows a very marked

- difference between the sharp maximum and the flat
minimum, while in the case of v the lightcurve does

not appear very different, when turned upside down.

The variable shows the same brightness (3%8) on the
ascending and descending branch of the lightcurve at
the phases *45 and -85 respectively. The mean epoch
of the phase ‘45 is J. D. 2425535°166. The maximum
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B. A.N. 194.

is ill defined and no accurate epoch of it can be given
from the present observations.

A smooth curve representing the observations was
drawn and read off on 20 péints, equidistant in phase.
A least square solution of a sinusoid, fitting these
20 points, gave the result 45555 + 2568 sin 27 P — 1545
cos 2w P. The maximum of this sinusoid occurs at
the phase ‘671, the mean epoch of which is given
in Table 1. : ‘

w. The resemblance of this variable to TY Pup=
C.P.D. — 20°2574 (period %58071564) is very close.
Of the 33 epochs, given in Table 4, 24 are of the
primary and 9 of the secondary minimum. The appa-
rent period thus found was accordingly doubled.

9. This variable was found in a curious way. A
nearby star was suspected of variability in the blink-
microscope, but by closer examination of the plate
the film was found to be defect. However, at that
occasion the variability of the star y was noted under
the magnifying glass.

Owing to the small range it was difficult to get
reliable results. Therefore the plates were also esti-
mated by HERTZSPRUNG, who used the comparison

LEIDEN ' 228

stars, ¢, & and e. Our two scales of steps (Table 3)
proved to be different only in zeropoint, the mean
difference being K — A — 3%0I. i

As the results were not yet satisfactory, 30 plates
near minimum were measured byuHiERTZSPRUNG in
the Schilt microphotometer. These jmeasures were
reduced to a provisional scale of magnitudes by the
aid of a “hormal” table derived from other material.
The mean magnitude of the comparison stars ¢ and &
was taken as zeropoint and that of ¢ to be ™8. The
relation between the two scales of HERTZSPRUNG was
found to be: provisional magnitude = — -3 + ‘165.
Hence both our steps are in this case equal to about ™ 16.

The estimates K and /A have both been reduced
to the provisional scale of magnitudes by the aid of
the formulae given above. If measures with the
microphotometer were available, these have been used
and the estimates neglected in forming the mean
values given in Table 4.’

The mean error of a plate measured in the micro-
photometer is found to be about + ™074.

I want to express my thanks to Prof. HERTZSPRUNG
for all the help he gave me in preparing this paper.

TABLE 1.
2 @
pum- . phase E';‘ '%D§
. St . .
- (1875) J(1875) boefr period m.e. re;xeprriggal ofh 2422332_'_ Sy | max. min. range “S.E max. min.
plates epoc Sa s 3
28 g
=3
h m s o d d a—: P d P s B s s m m
a | 15 34 27 —58 293 | 232 168639 + ‘00006 *593 ‘11 5789°393 | 15 6 48 42 119 13°1
6| 1535 3 59 254 | 224 188058 +- *ooocos | 5°3175 *550 | 5598599 2 22 20| 465 | 12°'0 12°6
€| 1543 3 51330 228 | 374008 267374 | 575 | 5582°349 | ‘13| 1’5 25 10 12°1 12°2
4|15 45 2 54 11'5 | 238 | 12642 ‘0791 ‘01 *| 5600°632 8 75 67| 464 | 100 118
e | 15 45 36 56 212 | 233 73728 4 *aooo3: | 1°35633 - | 612 | 56c0°121 | '35 18 33 15| +°37 | 1273 126
7 P15 48 21 54 28| 233 | 37246 + -0bo *02685 27 5596°648 | ‘25 2'3 42 19| +°83 | 126 129
g1 155044 55 60| 229 1'6712 4 ‘0001 59838 | 048 | 5603°543 36 66 30| 481 1274 1277
% | 15 54 13 55 438 | 227 | 3211 + 10 ‘031146 | "343* | 5597605 —7 79 86| +70 | 12'5 139
] 15 5527 51 364 | 225 | 107782 '09275 712* | 5603°364 ‘o 78 78| +83 | 119 137§
k|15 55 47 54 55'3 | 233 | 303049 = ‘00007 "32998 | ‘515 | 56o1'goo | '16 | 16 63 47 12°2 13'5
/116 4 2 56306 | 236 3'5204 = "0002 28406 | "985 | 5586795 | ‘15 16 g6 8o 116 12°2
m | 16 5 49 57 244 | 233 42273 = "0004 23655 773 | 5608848 | “13 26 53 27 12°0 127
7| 16 10 35 53 264 | 232 314825 4 00018 317664 | *708 | 5574°154 | ‘15 ‘6 100 94 116 14°3
0| 16 11 47 55 22°8 | 217 ‘87414 + 00004 1'14395 624 | 5597818 | "16 | 27 54 27 13'4 137
2|16 17 29 56 29 168 2'38572 4+ 00008 41916 | "872% | 5534°574 ‘6 92 86| +°71 | 121 13§
g | 16 17 49 52 463 | 238 313580 318898 | ‘245 | 5601°305 | II | 21 154 133 | 477 | 11°2 1273
7|16 18 24 53 22| 238 319603 312889 | 788 | 5576380 | '13 | 28 198 170 112 13°4
s| 162044 52 28| 231 1'10175 = 00012 ‘90765 ‘20 5594888 | 23 rr 28 17 ’ 12°1 12°3
t] 1621 2 58 1776 | 223 618025 + ‘000010 | 1'61806 | 585* | 5587917 ‘4 59 55 | 454 | 123 134
% | 16 21 26 54 162 | 235 2'08256 + 00018 48018 | ‘138 | 5589'858 | ‘16 | 24 48 24 112 11°§5
v | 16 21 39 53 41'8 | 171 *375305 26645 ‘671% | 5535°249 '3 75 62| 481 | 121 128
w | 16 21 47 51 461 | 227 '543853 + 000008 | 1-83873 | *695 | 5599895 20 44 24| £°53 | 127 132
x | 16 21 §I 54 187 | 226 108904 + '00005 ‘91824 | '859 | 5608402 | ‘12 7 32 2% 13°3 137
y | 16263 56 26| 173 1'5999 ‘62504 | ‘572 | 5534'961 | ‘10 |—"29 ™32 ™61 114 12°4
z | 16 27 26 52 553 | 225 1'03937 = "00004 ‘990717 | 750 | 5598723 | "22 "3 177 174 | +°26 | 132 138
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226 LEIDEN B. A. N. 194.
TABLE 2.
variable found
type Ad As
bright faint
d d d s
a Algol 2425720°541 2425713528 7 38
¢ WU Ma 5438443 5441°353 .3 1o
¢ Algol 5448423 5451'330 3 10
d dCep 5423'504° 5445'446 2 60
e Algol 5444'315 5448233 4 s
f Algol 5442462 5448292 6 I'9
£ B Lyr 5444'315 5443233 4 1'9
3 dCep 5445°446 5423°504 22 40
7 ¢Gem 5442°462 5448292 6 55
& Algol 5438391 5441°353 3 2'T
/ Algol 5448292 5442462 6 80
m Algol 5444°315 5448233 4 2'2
n Algol 5442°462 5448292 6 .85
0 Algol 5438391 5441353 3 27
? dCep 5713°528 5720541 7 52
g Algol 5438:391 5441°353 3 117
r Algol 5423°504 5445°446 22 €2
K Algol 5442°462 5448292 6 12
z RR Lyr 5438443 5441°353 3 35 .
“ Algol 5442°462 5448292 6 22
v ‘RR Lyr 5713°528. 5720°541 7 43
w BLyr 5448313 5445446 3 2’5
x Algol 5445'446 5448313 3 2'5
¥ Algol 5713528 5720°541 7 ™61
z Algol 5448423 5451°330 3 11
TABLE 3.
a g 7t r
S . m s m S m s m
a ‘00 117 A ‘00 12°0 a ‘co 1I°4 A 00 108
b 1'79 12°4 a 420 1273 b 273 12°0 a 27 2
c 350 127 b 6756 128 c 5°54 12°9 b 48 114
' d‘ 485 13°1 , ¢’ 77 17
b - n d 102 12'0
s m [ 1'30 12°
o0 " A ‘00 12°6 A ‘00 16 f 1 '35’8 13‘g
a o0 9 a 2'52 13'1 . . -8 12
73 12°2 . . a 316 12°3 g 183 33
c 2°31 12°5 b 437 134 b 506 12°9 h 2°'05 13°6
c 575 13’5 c 783 133
¢ d 768 138 ‘
s m . 0 y
a ‘00 11’9 z . m s m
b 1'79 12°1 s m . N A ‘00 12°0
c 2°54 122 A ‘00 119 A o .13 a 193 12°2
a 322 123 a 229 13'3 b 2:91 124
d b . . b 378 13’5
: . R A I
A ‘00 ‘00 : t
a 271 ‘38 k ? m
b 5:65 132 s m s . m A- "0 122
¢ 831 2’04 A’ ‘00 118 a "00 12°0 a 164 12°5
¢ A 166 12°1 b 346 12°5 b 260 12:8
. m a 3-o1 12'3 c 718 132 c 414 131
A "0 120 b 363 12'6 d 920 13'6 d 534 132
a 142 1273 ¢ 555 133 € 1049 137 e 635 134
b 259 12°5 d 633 137 .
c 385 12'6 q
1 s m "
f s m a ‘00 109 s m
s m a ‘00 114 b 495 114 A ‘00 10°9
‘00 12°3 b 3'00 117 c 830 11y a 237 112
b 26 12°7 c 6-81 12°0 d 12°86 120 b 414 11°4
c ‘55 13'0 d 10°30 12°3 e 1584 12'3 c 542 1y
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2425442°434
43445
44°365
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39'466
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89286
93227
95304
5822210
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52289

2425391°446
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48233
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76298
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5824221

- 35°333
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5821
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2425406306
'329

11358

380

*402

41°480
5740598
92°410
97°442
5864215

1574
1579
1580
1712
1844
1865
1876
2019
2078
2168
2179

27
77
84

115

346

480

587

602
625

N =0 =~ 0O

-

12°0
12°4
127
12°9
m
1273
12°6
132
13°4
d
— 012
+ 9
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+ 16
— 21
+ 16
— 5
+ 8
— 1
— 10
— 1
+ 11
+ 8
- 7
o
— o021
— 5
— 5
4+ 11
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— 33
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+ 23
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Ju— 25
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2425442°473
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94°462
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5410°42
4823
51°38
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9446
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2425413382
20376
41°331
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76321
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89286
5824221
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242538231
541528
3839
4831
5719739
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TABLE '3 (continued).

x
S
‘00
146
2'45
3'03

58
77

79
100

I
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m
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140
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32
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72
373
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509

30
51
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o K
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13'4
13°6 §
137 e
H
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b .
€
TABLE 4.
a
d 2425720°52
+ 041 41°35
— 8 7448
4+ 10 95'30
— 18 585826
— 16
+ 8
— 24
2425415518
33300
. 30°391
tow | b
+ 42 43'335
'353
— 42 .
— 12 48292
+ 53210
T 9 82286
3 5651°605
5797°464
5833302
— ‘05 51'242
o 64215
+ 3
+ 3
o
+ 2 2425448212
— 5 233
o ‘255
4+ 1 292
— 4 313
52°375
- 75281
. 5731401
j: oo; 5850213
— 2l 52278
+ 1
T
32 | 2425393493
+ 2? 5406306
_ 15244
— 40 266
"543
© 17417
+ o7 ‘439
— 1 18220
— 4 242
— 3 20°432
+ 2 - 38391

u

307
326
356
375
432

NOO0OO0OO0OO
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136
193
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8o
8o
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9I
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-165
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12°8
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‘80
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L L
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12
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d
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45°423
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51°406
‘429
53°322
5713'528
40463
45°357
65217
238
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92°410
97283
5803304
21°250
25314
34'307
58255
64'215

2425411°288
311

48292
56467527
5719'476
90282

| 2425443'30

44'32
4831
5137
52'37
5337

568554

576427
65°24

9049
92°52

586424

‘40

130
164

180
187
187
191
191
213
213
220
1177
1276
1204
1367
1367
1401
1467
14%5
1507
1573
1588
1621
1709
1731

34
216
283

348
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13°1
132
13°5
137
13'8
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228 LEIDEN- B.A.N. 194.
TABLE 5. -
n phase b::fs};t' ” phase b::g;t' ”n phase bgegsgt' ) phase bl!;’egs};t'
P s ) P s P s
a 14 *235 386 10 704 362 9 ‘853 2-88
. P s 14 *328 574 - Io 785 372 9 885 337
10 ‘004 '60* 14 ‘360 571 10 845 398 9 *goo 3'96
1 ‘046 4 14 *391 604 10 '9o8 438 9 ‘937 480
I ‘059 -8 . i 14 ‘434 644 10 941 4’53 9 "969 470
3 ‘098 450" b 14 '504 701 9 981 5'37 )
3 '109 480% | 14 571 7°35 £
4 ‘121 4'50 { 14 624 752 P s P s
4 ‘128 4°15* . 14 683 7°51 20 + 016 654 10 ° ‘033 245
4 ‘136 322* 14 761 666 20 4056 568 10 ‘070 226
4 151 2:35* 14 345 589 20 = -ogo 5'04 10 132 2'09
4 ‘165 188* 14 "940 447 30 132 434 10 ‘187 172
4 ‘187 1°45* 14 ‘979 2°30 30 + 200 371 10 ‘213 178
10 233 ‘35 40 4 283 3'€o 10 238 1'39
30 311 63 e 30 +°37% 367 10 261 151
30 425 - 69 P s 20 +°439 438 10 314 156
30 '587 78 30 081 1'79 19 + 433 471 10 '355 193
30 761 65 30 221 1-80 5 ‘427 213
30 863 ‘44 30 321 1'82 VA 5 ‘458 2'44
30 ‘949 62 1o *426 183* P s 5 467 320
7 484 2:20% 3 064 460 5 487 528
o* 7 "508 2°33* 4 *138 145 5 511 630
P s 7 '530 2°47* 10 207 —'32 5 526 630
14 "035 38 7 ‘557 307* Io ‘302 — 74 5 535 574
- 14 033 R 7 '581 303" 1o ‘347 —23 5 ‘549 4'74
14 ‘151 77 7 613 3'33* Io 391 31 5 '588 242
14 238 ‘53 7 640 320* 1o 437 ‘80 5 617 2°44
14 *306 81 7 671 2-87* 10 ‘496 125 10 639 209
14 ‘387 1-60 7 711 2°29* 10 ‘532 171 10 €63 226
14 441 175 10 748 2°15* 10 ‘540 197 10 731 1'73
14 ‘500 2'14 30 822 1.77 Io ‘547 213 10 787 1'84
14 554 218 30 927 178 Io 567 2'47 1o 823 197
14 626 1'93 : 10 ‘596 283 10 862 1'99
14 678 177 Vi 10 *635 507 10 ‘883 189
.14 746 1'45 ' P s 10 ‘670 662 12 ‘918 1'99
.14 814 ‘91 32 ‘083 2'50 10 687 574 11 ‘979 1'99
14 ‘876 -85 20 163 2'74 1o 710 5°95
14 ‘928 ‘44 11 206 3°42* 10 750 685 P s
14 - 974 — ‘02 10 278 4'44* 10 ‘777 7°19 5 %+ ‘003 6'34
. 10 294 3'96* 10 802 728 5 + ‘o012 622
P s 10 314 405* 10 824 744 5 + o018 6:08
28 + ‘032 225 10 367 2:98* 10 853 777 5 + ‘025 5°30
28 4089 175 10 *395 2'55 10 ‘910 7'86 5 +-039 450
28 4148 170 30 ‘416 2°15 10 ‘992 7'89 5 + 048 312
28 + 219 I'I1 30 *495 228 ) 13 + 067 2°45
28 4 285 ‘8o 30 614 2°11 * 20 +°'119 2°'14
28 4356 64 30 816 2°37 P s 20 =+ 161 2'10
28 + ‘413 ‘30 9 ‘029 640 ' 20 4216 1'54
28 4470 - ‘24 z* 9 '059 619 20 4 267 1'53
P s 9 ‘111 7°52 20 4204 1'74
G 10 ‘028 642 9 ‘177 782 20 + 326 1'84
P s 10 ‘061 666 9 233 773 20  + 360 2'01I
29 034 57 10 095 5'97 9 259 7'99 20 4401 206
29 ‘157 1'53 ‘10 ‘124 545 9 287 7:58 20 4455 218
29 :286 1°47 10 153 4725 9 318 7'42 10 + 483 229
29 438 1'46‘ 10 ‘185 4'59 9 332 662
.25 543 2:43% 10 ‘221 356 9 365 6'36 Z
29 705 1°49 1o 262 361 9 "435 453 P s
29 ‘839 1'34 10 ‘302 368 .9 480 390 5 ‘023 5-82%
29 ‘928 146 10 338 3’57 9 ‘544 2'56 6 055 207"
! 10 "383 344 9 ‘595 234 40 ‘130 1-60
d 10 ‘412 384 9 622 1’61 40 ‘307 I'59
P s - 10 *458 4'37 9 ‘691 — 1°0I 40 *509 172
14 ‘025 87 10 ‘495 421 9 712 — 32 40 672 154
14 ‘049 141 10 ‘534 452 9 727 — °II 40 808 166
1 : 119 226 10 570 496 9 782 1-81 10 886 1'64*
14 _'185 320 l 10 638 3i67 9 ‘8oz 148 5 ‘952 6°40*
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B.A.N. 194. LEIDEN 229
TABLE 5 (continued).
poophase UHEN | g BEEN | g b |, g brght
P s P s P s P s
5 971 874* 30 426 2°47 3. 799 - 19'53* 7 o009 - 460
5 984 9'44* 5 530 - 2'70* 2 ‘807 15°45* 7  *-ozr 483
5 ‘552 334" 2 814 10°95* 7- +ro32 - 397
m* 4 572 4'32* 3 818 10'60* 7 = obs 2'89
P s 4 603 5'10* 1 823 82 * 7 + 078 246
30 058 . 2'29 4 - 638 - 5°42* 1 *827 66 * 40  +°138 234 .
30 "160 2'97 4 *664 4-82* 5 853 3-20* 40 + 225 32
30 *331 292 5 *688 3'52* 25 - ‘922 . 2'94 40+ 290 2'30
30 ‘506 2:36 6 712 308* 40  +°356 2'47
20 639 2'97 30 799 2'70 40 =449 2'59
4 '682 g'og 30 ‘952 2'62 s . =
4 71 ‘1 2 s . v
6 742 450 y2 20 ‘072 1'46* P s
6 762 512 P : s. 6 ‘129 2-08* 10 ‘033 610
7 773 5°30 15 ‘042 356 6 ‘167 2°40* 10 ‘102 678
6 784 5'13 15 ‘159 5'09 7 210 2°71* 10 164 7°35
4 -806 415 15 235 585 6 239 3-00* 10 ‘277 7°31
3 *825 386 15 ‘301 631 6 276 1-83* 10 332 687
20 *852 2'94 15 ‘404 7°49 20 *335 1'16* 10 378 606
33 '958 2'75 15 *506 864 40 483 1’12 7 433 524
15 614 914 40 612 1'14 7 464 2'94
P s 15 *708 9'17 40 '748 104 7 498 184
10 4 004 519 15 795 850 . 40 397 122 10 ‘540 1'78
10  + 014 5°I5 6 *836 805 10 585 1'69
10+ 03§ 423 4 858 675 o 10 ‘643 129
10+ -056 310 4 ‘871 5°32 10 714 197
30  + 092 304 4 886 268 P s 10 763 268
40 + °175 274 I5 ‘957 -89 10 ‘020 541 10 813 306
40  + 252 2'08 10~ ‘070 526 10 ‘850 3'20
40 &+ 330 2'99 q 10 ‘128 5°31 10 896 460
43 +°423 286 P s 10 198 569 10 ‘951 499
40 076 195 10 251 577
7 4 ‘190 295* 1o ‘302 570 w*
P s 3 ‘196 370* 10 *348 5°98 P s
40 078 66 2 214 6-85* 10 *393 580 10 ‘012 227
30 231 87 4 222 11°18* 10 *436 573 10 065 270
40 366 62 4 ‘230 14°75* 10 *486 606 10 138 350
30 '536 '57 4 236 15°50* 7 '533 5'54 10 ‘170 394
10 616 '98* 2 246 15°45* 8 568 456 10 ‘198 3-89
5 654 2°42* 2 *260 14 35" 8 603 175 10 ‘253 366
5 672 5'44* 2 270 9'80* 10 637 65 10 313 311
5 687 8'50* 3 278 6'03* 10 662 ‘85 10 *370 226
5 *696 9'68* 4 289 428* 10 *695 1°67 10 416 192
4 706 10°08* 4 302 2'18* 10 723 2'49 10 ‘453 2'34
4 717 g'70* 40 ‘401 2'12 10 761 260 10 *496 193
4 728 8:40* 40 582 2°05 10 799 378 10 546 234
5 767 2'18% 40 743 2°04 10 837 . 387 10 586, . 3'10
5 *806 1-26* 40 ‘914 2°'10 () 890 4'55 10 617 348
Io ‘840 ‘94 ' 10 ‘935 512 1o 650 401
30 ‘941 46 r 10 ‘980 540 Io 693 4'47
P s 10 - 723 427
P s 25 o051 2'35 . 10 752 375
9 =006 9'91* 25 157 2'51 u 10 *785 287
9 4+ -or 9'29* 25 283 2°91 P- s 10 ‘842 2'51
8 4030 679* 25 '397 2'65 20 '022 248 9 891 2'02
8 4052 2°48* 25 491 2'92 5 ‘072 262 9 ‘943 2°0l
9 +-o74 1°43* 25 *603 305 5 106 388 9 ‘980 1.92
9 +-104 103 25 677 282 5 ‘122 450
60 +°178 ‘54 4 718 3357 3 ‘144 484 P s
€o  + 317 58 2 736 395 5 ‘161 446 10 +-oI4 4°45
€o 4+ 433 84 2 ‘743 535" 5 199" 332 20 +°036 412
1 752 66 * 5 238 2:60 20 4+ 067 359
0 1 '759 g * 20 *300 229 20  +°I101 300
P s I 772 163 * 40 397 2'35 200+ °148 246
30 063 268 3 778 19-83* 40 ‘542 2°37 20  +°I199 2'05
30 206 2-81 4 788 20°05* 40 738 271 20 4+ °248 211
30 ‘311 2'76 3 793 19-80* 40 884 226 20 &4 287 1-96
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230 ' LEIDEN ' B. A.N. 194

TABLE- § (continued).

” phase bll;iegshst' T n phase b:_liegsl;t- ‘n phase b:liegsl:; t- ”n phase’ b;ig;t'
P s P s P s P s
20" +°326 224 5 870 2:96* 2 ‘573 *30% 10° 616 - 25*
20 =+ 388 313 6 -885 2°33* 2 ‘580 - 35% 5 ‘646 ‘40*
19 +°448 366 8 ‘916 "99* 2 '587 24" 5 673 74*
18 4482 388 7 ‘959 79* 3 594 13* 5 707 122*
3 604 ‘08* 5 724 1'56*
x ¥ 3 ‘613 — ‘10* 5 743 1°62*
P s P m 3 621 —19* 5 759 170*
60 ‘160 73 30 ‘112 — 30 29 782 — 26 5 778 1-38*
€o 412 66 29 287 —29 29 ‘943 —28 5 *799 1'34*
60 652 65 29 ‘409 — 29 5 812 -88*
5 ‘803 1°02* 3 ‘537 —10* z 5 ‘823 -82*
5 820 1'52* 2 551 227 P s 5 842 *38*
5 -840 2-70* 2 ‘559 27* 50 175 36 10 866 "32%
5 B34 34t 2 566 32t 50 436 0 32 50 ‘980 27
ERRATA in B. A N. 185.
Page 160, below Figure 1 for Conclation '7ead: Correlation.
- 27 column, last line ,» 0(logd) ” 0'75 0 (logd).
, 162, 274 line 15 » in objects ,  objects.
» 168, N.G.C. 598, logr, yw =77 ., —oz2.
» 171, 2" column, formula (26) ,, 1045 ” 1077,

A misidentification has occurred in the case of the nebula, which is mentioned in Table XIII (p. 169)
under Nr. 4824. The measured radial velocity belongs to N.G. C. 4884. which, according to REINMUTH,
does not exist separately, but is identical to 488g. This latter is probably of type Es, logd = 018, m/5 = 2°4.
This gives log 7,, = 1°12, log 4= 086, adopted log » = 1°0, » = 10, which falls almost exactly on the curve.
(The correction AV is unaltered).
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