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WLODZIMIERZ ZONN.

Nowa zmienna 62. 1933 Lacertae (BD +56°2857).
A new variable star 62. 1933 Lacertae (BD+ 56°2857).

(Komunikat zgtoszony przez czt. Wt. Dziewulskiego na posiedzeniu w dn. 17.X1.1933 r.).

The variability of this star was discovered by the writer on the
plates made for the study of the variable stars V, X,Z and RR Lac.
As these plates were placed outside the focus to get the images
as discs and the images of 62.1933 Lac. were too faint to be mea-
sured on Hartmann’s microphotometer an approximative measurement
of the blackness of the images was made with a magnifying glass,
following the method of Argelander.

It was found that the star 62. 1933 Lac. belongs to Algol-type
with the approximate elements ’):

Min. =J.D.2426830i.82-4-0?7711 E
M == 10m2 (phg.), A=0m8, D = 6h5.

From July to October 1933 this star was photographed at the Wilno
Observatory with the Zeiss-triplet (150 mm aperture, 150 cm focal
lenght) on Lumiére ,,Opta" plates. The latter were placed in the focus
of the objective and after the exposure developed with Rodinal 1:20
for 7 min. The time of exposure was 15 minutes. 118 photographs
on 61 plates were made chiefly during the minima, as calculated with
the above mentioned elements.

The sizes of the images of variable and comparison stars were
measured with the microscope with movable threads in the ocular.
Each star was measured four times: twice in the declination direction
and twice in the perpendicular one; the variable star— eight times.

The magnitudes of the comparison stars were obtained by ma-
king photographs on the same plates of the examined stars and the
region ,,B 9 of the ,Harvard Standard Regions" catalogue?) with the same

3) A. N. Bd. 249, p. 251 (B. Z. Nr. 28, 1933).
* H. A. Vol. 71, p. 268.
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time of exposure. From the relation between the diameters of images:
and the magnitudes of the ,Standard Regions" stars the magnitudes,
of the comparison stars were deduced graphically. The comparison
stars, denoted a, b, c, . . . , their magnitudes and the numbers
of the catalogue ,,.Bonner Durchmusterung“ are given in tab. I. Fig. !
represents a map (in the photographic magnitude-scale) of the exa-
mined region.

TABLE |
Name Mag. m. e. B. D.
m m
a 9.99 +0.03 4-562855
b 10.10 0.03 56 2867
c 10.27 0.02 56 2856
d 10.34 0.03 —
e 10.75 0.05 —
f 10.89 0.05 —
g 11.32 0.06 —
var. 62. 1933. Lac. 56 2857
5
+5572815
J
ed v® o -
+5672858
B« e
°C
o
=" I
N
Fig. 1

The magnitudes of the variable were deduced from the relation
between the diameters of the images and the magnitudes of compa-
rison stars for each photograph separately. The results were grouped
according to the phases (calculated with corrected elements given
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mon p. 6) in 24 normal places containing from 3 to 7 observations.
The phases (in fractions of the period), the magnitudes and the num-
bers of observations for each normal place are given in table II.
The mean error of the magnitudes of a normal place oscillated
from-+ 0?04 to + 0?06.

TABLE II.

No. Phase Mag. 1 No. Phase Mag. u No. Phase Mag. n
{ 008 070 4 o 885 018 3 17 8 02 1
2 .020 67 3 10 .384 A5 6 18 .885 27 7
3 .031 .56 4 1 473 .16 7 19 914 .35 5
4 .045 53 4 12 521 16 7 20 .928 .38 4
5 .063 40 5 13 .560 19 5 21 .943 42 4
6 .106 .26 5 14 627 22 5 22 .963 51 6
7 144 .18 5 15 .688 23 5 23 .980 .60 5
8 .187 .18 4 16 .738 21 3 24 .990 .65 5

The results of the individual photographs are collected in
table IV.

Fig. 2 represents the light-curve of 62. 1933 Lacertae. It is
a symmetrical curve of the Algol-type variable with a sharp minimum.
At the maximum of brightness the star is of the magnitude 107 16,
sat the minimum 10?70. The light varies during 5°5.

Fig. 2.
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The large difference between the approximate value of the am-
plitude found formerly (Om8) and the present one (Om54) is proba-
bly due to the errors of the magnitudes of comparison stars. Their
magnitudes were not to be found in the catalogues and had to be found
by extrapolation from the magnitudes of the brighter stars.

In order to correct the value of the period and the mean
epoch of minimum only longer series of observations, made during
the minima, were used. The moments of the individual minima thus
obtained are represented in table Ill. The differences between these
moments and those calculated with the approximate elements:.
Min. = J.D. 2426830d82 4-0d7711E are given in colum ,0 C*

TABLE Il
Peved W & oc  oc
d d d
2426830.820 2 0 0.000 — 0.001
7280.370 | 583 — 0.00.1 — 0.006
7283.470 1 587 -+ 0.014 -+ 0.010
7300.420 2 609 0.000 — 0.004
7313.540 1 626 -+ 0.011 -+ 0.007
7368.280 1 697 -+ 0.003 — 0.002
7370.595 2 700 -+ 0.005 0.000

They show that the approximate elements fit well with the obser-
vations. The elements corrected by the least squares method (attri-
buting to better observations weight 2, and the remaining ones—1) are:
Min. = J. D. 2426830d821 + 0d771106E
M.€.ernnne. +0.005+ 0.000008
Column ,,0-—C" represents the differences between the minima
observed and calculated with the corrected elements.

TABLE IV.
No. Jul. Day No. No. Jul. Day No.
ofplate Gr. M. T. hel. Magn Ogﬁocrem' ofplate  Gr.M. T.hel. M3 O];)Fa%rem'
d m d m
678 2426973.349 10.10 17 712 2426986.517 10.15 19
680 979.302 .10 13 721 987.473 16 7
690 980.521 .28 7 754 2427062.238 .52 6
694 981.288 .25 7 761 428 14 10
700 449 A5 10 897 269.392 .16 16
703 .594 .09 12 898 i 415 .29 17
709 985.353 18 10 | 426 .29 17
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Jul. Day

of plate Gr. M.T. hel.

899
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907
908
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910

914
917
918
920
921
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923

924
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926

929

930
931
932

933

934
935
936
937
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d
2427269.438
.450

272.394
405
418
429
463

273.373
.397
410
423
445
469

274.428

275.374

.385
.396

407
418
429

279.373
.383
.394
.480
491

280.356
.368
.392
403
415

431

442
453

465
476

488
499

281.364
375

454
465

488
498
510
283.368
379

391
403
414
447
481
.503
515

Magn.

m
10.27
18

18
.22
.20
.23
19
51
49
A7

.60
.76
.62
.24
.24

15
18

21
.16
.28

21
27
.29
14
15
.78
.62
72
46
49
.34
22
23

15
.16

15
.08

.09
.20

12
15

24
21
24
22
23

A4l
.36
44
A48
.65
37
A4l
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No.

of norm,
place

17
17
14
15
15
15
16
19
21
22

23

No

of pleite Gr. M. T. hel.

938

939

940

942

960

961

967

971
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977

978
983

984

985
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1011

Jul. Day

d
[ 2427285.467
478
1 489
i 300.348
359
370

.382
410

451
462
1 AT4

313.490
501
515
.526

( 538
549
! 561

i 365.327
| 339

.350
! 361

.510
367.364

( 368.211
222
1 249

.260
271
282
291

370.323

r 491
524

I 539

.553
.566
.583
.594

i .606
.618
1 .633
.646

i 396.431
442
( 453

399.489
.500
510
521
532

No.
of norm.
place



Streszczenie.

Zmienno$¢ gwiazdy 62. 1933 Lacertae zostata wykryta w 1933 r.
na kliszach fotografowanych przed ogniskiem. Obrazy tej gwiazdy byty
tak stabe, ze nie nadawaty sie do dokkadniejszych pomiaréw; dlatego
tez w dalszym ciggu fotografowano jg w ognisku z odpowiednim cza-
sem ekspozycji i uzyskano w lecie i jesieni 1933 r. 118 zdjeC tej gwiazdy
na 61 kliszach. Jasno$¢ gwiazdy zmiennej wyznaczono z pomiar6w
jej Srednicy oraz $rednic gwiazd pordéwnania przy pomocy mikrometru
z ruchomg nitkg. Dla wyznaczenia jasnosci gwiazd poréwnania na
kliszach z gwiazdg zmienng fotografowano dodatkowo pole ,B 9
z katalogu ,,Harvard Standard Regions“. Uzyskane w ten sposob
jasnosci gwiazd pordéwnania sg uwidocznione w tab. | oraz rys. 1
W wyniku otrzymano krzywg jasnosci (rys. 2), potwierdzajaca przy-
puszczenie 0o przynaleznosci 62. 1933 Lacertae do typu algolid,
(M =10?16; A —07?54; D — 575) oraz nastepujgce elementy, po-
prawione przez wyréwnanie obserwowanych miniméw (tab Ill) metodg
najmniejszych kwadratow:

Min. = J.D. 2426830d821 + 0d771106E



WILHELMINA IWANOWSKA.

Obserwacje fotograficzne i wizualne gwiazdy zmiennej
SX Aurigae.

Photographic and visual observations of the variable
star SX Aurigae.

(Komunikat zgtoszony przez czt. Wt. Dziewulskiego na posiedzeniu w dn. 14.111 1933 r.).

The plates made at Wilno for the investigation of the variable
RX Aurigael) contain quite good images of SX Aurigae— the variable
star of the p- Lyrae type. | completed this material of the SX Aurigae
photographs adding a series of special exposures taken near the mi-
nimum Dbrightness. | had together 209 intrafocal exposures at my
disposal. The methods of the measurement and reduction are analo-
gous to those described in Wilno Bulletin Nr. 13.

From the plates taken with an objective grating | have deduced
the following magnitudes of the stars of comparison:

TABLE |

B. D, +41°1106 k4271197 H-42°1193 | apq105 “-41°1111 #42°1184 | a9 1087

m oin m m tn tn m
H. D. 7.8 7.9 7.9 8.2 8.7 8.8 —
tn
mW"no 7.91 8.13 8.20 8.40 8.77 8.89 9.47

+0.01 +0.02 +0.01 +0.02 +0.01 +0.03 +0.03

Table Il contains the observational material and the phases computed
by the aid of the elements given by Oosterhoff.

) Wilno Bulletin, Nr. 13.



J. D.
M. G. H. T.
2426
093.387
095.396
097.383
098.338
238.384

244.412
247.360
249.350
252.364
266.349
270.391
272.314
322.272
365.269
382.322
383.347
415.308
415.324
419.337
419.354
421.348
422.297
422.313
422.327
427.272
427.289
430.319
430.335
435.271
436.293
436.362
439 336
440.317
440.328
446.323
446.346
448.333
448.345
450.330
450.341
459.350
459.362
467.344
467.356
468.355
468.366
469.351
469.365
472.360
472.378
473.369
564.504
593.429

TABLE Il

D.
Phase m o,

J.
M. G.

2426-

0.636  8.60 593.532
0.224 8.33 593.547
1.002 837 594.399
0.747 835 594.414
0423 821 594.440
0.401  8.20 594.462
0929 8.29 595.421
0.499 833 595.432
1.093 8.20 595.445
0.557 8.39 595.456
0.968 8.18 596.325
0472 825 596.340
0.816 8.35 599.464
0251 826 599.477
0.362 8.16 599.489
0.178 827 599.508
0.676 841 610.415
0.693 831 610.428
1.076 8.34 622.486
1.092 8.39 622.498
0.666 854 622.516
0.405 839 622.527
0421 831 623.398
0.435 826 623.410
0540 849 623.432
0.556 841 623.456
1166 8.74 628.379
1182 873 628.390
0.068  8.58 628.409
1.090 841 628.420
1159 8.64 630.321
0.503 833 630.333
0274 824 630.389
0.285  8.26 630.400
0229 824 631.376
0.252  8.39 631.386
1.030 824 637.376
1041 831 637.387
0.606  8.53 651.396
0.618  8.59 651.407
1156  8.56 651.420
1168 8.64 651.432
0.679 845 652.310
0691 834 652.321
0.480 8.40 652.334
0491 835 652.345
0.266  8.34 674.189
0.280 8.25 678.189
0.855 8.28 678.203
0.873 8.28 680.260
0.654 1 851 680.271

1.033 827 680.370
0916  8.20 680.381

T.

10

Phase

1.019
1.035
0.676
0.691
0.717
0.739
0.488
0.499
0.512
0.523
0.182
0.197
0.900
0.913
0.926
0.944
0.961
0.974
0.932
0.944
0.961
0.972
0.633
0.645
0.667
0.691
0.774
0.785
0.804
0.815
0.296
0.308
0.363
0.374
0.141
0.151
0.090
0.102
0.800
0.811
0.824
0.835
0.503
0.514
0.527
0.538
0.601
0.971
0.984
0.622
0.633
0.732
0.743

m

8.26
8.26
8.42
8.40
8.45
8.27
8.24
8.34
8.31

8.39
8.24
8.16
8.19
8.26
8.26
8.19
8.25
8.25
8.25
8.33
8.17
8.22
8.60
8.47
8.52
8.43
8.38
8.27
8.32
8.22
8.30
8.24
8.18
8.24
8.29
8.23
8.44
8.39
8.28
8.22
8.30
8.27
8.38
8.39
8.39
8.34
8.56
8.26
8.32
8.56
8.45
8.31

8.26

J. D.
M. G. H. T.
2426

706.192
706.208
764.456
764.469
766.281
766.295
769.383
769.398
770.348
770.359
807.399
807.414
823.348
823.362
2427
030.304
031.257
031.269
062.339
062.352
062.392
089.280
089.293
090.257
090.270
091.435
097.183
097.195
097.207
097.220
097.232
097.263
097.274
097.286
146.249
146.279
146.368
150.243
150.259
150.274
150.288
150.306
150.320
150.333
156.282
156.297
156.312
156.410
156.425
156.440
156.455
156.468
158.262

Phase

1.142
1.158
0.112
0.126
0.727
0.741
0.199
0.213
1.164
1.175
0.703
0.717
0.920
0.935

0.953
0.696
0.708
0.316
0.329
0.369
0.635
0.649
0.402
0-415
0-370
0.068
0-080
0.092
0.105
0.117
0.148
0.159
0.171
0.731
0.761

0.850
1.095
1111

1.125
1-140
1.158
1.172
1.185
1.083
1.098
1.113
0001

0-016
0-031

0-046
0-060
0.643

m

8.57
8.55
8.42
8.37
8.35
8.29
8.22
8.25
8.61
8.67
8.37
8.45
8.19
8.24

8.18
8.47
8.39
8.26
8.24
8.22
8.46
8.40
8.16
8.15
8.35
8.52
8.44
8.51
8.30
8.31
8.33
8.30
8.35
8.32
8.24
8.22
8.32
8.43
8.43
8.53
8.63
8.79
8.86
8.43
8.34
8.36
8.82
8.92
8.70
8.65
8.64
8.44



1

Phase

J.
T M. G Phase m

D. J.
H. T. M. G.

J. D. D.
M. G. H. 1 FPhase i
2427 2427 2427

158.277 0.658 8.48 161.374 0.125 8.27 387.300 0977 8.22
158.293 0.674 8.44 161.385 0.136 8.34 397.218 0.004 8.89
158.311 0.692 8.38 161.397 0.148 8.27 397.233 0.018 8.87
158.326 0.707 8.36 363.478 0.146 8.32 397.244 0.030 8.79
158.341 0.722 8.29 363.493 0.161 8.31 397.255 0.041 8.83
158.358 0.739 8.25 363.506 0.174 8.30 397.267 0.052 8.60
158.379 0.760 8.25 365.404 0.862 8.25 397.278 0.064 8.56
158396 0777 822 365417  0.875 816  397.290 0075 857
158.413 0.794 8.37 365.429 0.886 8.20 397.301 0.086 8.45
158.428 0.810 8.24 365.442 0.899 8.18 399.392 0.968 8.17
158.443 0.824 8.30 365.457 0914 821 399.405 0.981 8.24
161.290 0.041 878 365.471 0.929 8.19 399.417 0.993 8.21
161.305 0.056 8.54 365.483 0.941 8.16 399.431 1.007 8.23
161.320 0.071 8.58 365.494 0.951 8.25 399.442 1.018 8.28
161.335 0.086 851 367.382 0.420 8.19 399.454 1.029 8.28
161.348 0.099 8.40 387.278 0.955 8.23 399.465 1.041 822
161.360 0.111 8.38 387.289 0.966 8.20 399.476 1.052 8.34

The star SX Aurigae was observed visually by Enebol) and
photographically by Martin and Plummer?). These observations
were recalculated by Hertzsprungs) with a correct period. Avery
large series of observations has been recently published by Ooste r-
hoffi) who gives the light curve, the corrected elements of the light
variation and the orbital elements.

The moment of the primary minimum deduced from my own
material is: J. D. 2426828.4811.

The normal points are given in table Ill and fig. 1. The curve
is similar to that found by Oosterhoff. The dispersion of the devia-
tions of single observations from the curve is Om05.

TABLE Il

Number Number Numbre
Phase Phase 1 of obs. Phase m of obs.
a d d
0.0138 8.86 5 0.4066 8.24 10 0.8931 8.22 1
0.0422 8.71 5 0.4961 8.32 10 0.9399 8.23 1
0.0632 8.57 5 0.5402 8.40 6 0.9712 8.23 11
0.0796 8.51 5 0.6187 8.55 6 1.0184 8.27 9
0.0976 8.41 5 0.6527 8.49 10 1.0710 8.33 8
0.1306 8.33 8 0.6888 8.40 10 1.1084 8.38 5
0.1636 8.30 8 0.7249 8.34 10 1.1506 8.59 5.
0.2237 8.26 9 0.7682 8.29 10 1.1658 8.67 5
0.3183 8.24 9 0.8211 8.27 9 1.1803 8.75 3

4) S. Enebo. ,,Beobachtungen veranderlicher Sterne®, IlII, IV, VI.

*) Monthly Notices, 77, p. 627.
3) Bulletin of the Astronomical Institutes of the Netherlands, IV, p. 178
) Bulletin of the Astronomical Institutes of the Netherlands, VII, p. 107.
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S'o
3X Aur.

Os
Fig. 1

For the last few years the star was observed visually at Wilno
by Prof. W. Dziewulski (195 observations) and the author (166 obser-
vations) with a short-focus Zeiss' telescope (15 c¢cm aperture)- From
these observations the following moment of minimum has been derived:

J.D. 2426909.5553.

In order to obtain the corrections of the light variation ele-
ments | resolved by the least-squares method all the series of obser-
vations accessible to me. The solution gives the following #¥ements

Min. = J. D. 2424827.0108 + 1d2100774 E
-+ 0.0021 +0.0000004

TABLE IV.
Author Min. (J. D.)  Weight E O.-C.
) d
Enebo Il + 1V . . . . vis. 2418218.779 1 0 4-0.0009
Enebo V..o, vis. 19219.515 1 827 + 00028
Martin and Plummer . . phot. 20692.173 1 2044  —0.0034
Qosterhoff.........cccoceeeu.... phot. 25745.4589 9 6220 —0.0008
Iwanowska.........cccccoooueuee. phot. 26828.4811 3 7115  + 0.0021
Dziewulski and Iwanowska vis. 26909.5553 1 7182 -+ 0.0011

*) These elements show a close agreement with those obtained bjr O oster-
h off, only the mean error of my zero-epoch (+0.d0021) is apparently much gre-
ater than his. It conies from the fact that the two values of the mean errors
have different meanings: O os terh off gives probably the mean error of his
moment of minimum, whereas | give the mean error of the zero-epoch following
from the least-squares solution of all data.
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The data for the solution and the graphical representation are
given in table IV and on the fig. 2.

Streszczenie.

W pracy niniejszej sg podane wyniki pomiarow 209 zdje¢ gwiazdy
zmiennej SX Aurigae. Tablice |, Il, lll przedstawiajg kolejno: jasnosci
gwiazd poréwnania, materjat obserwacyjny i miejsca normalne krzy-
wej zmian blasku (rys. 1). Moment gtéwnego minimum wypadt naste-
pujacy: J.D. 2426828.4811.

Pozatem opracowatam obserwacje wizualne tejze gwiazdy, doko-
nane przez P. Prof. W} Dziewulskiego (195 obs.), oraz
przezemnie (166 obs.). W wyniku uzyskatam moment minimum:

J.D. 2426909.5553.
Wreszcie zestawitam momenty miniméw innych obserwator6w

z obecnie znalezionemi (tabl. IV i rys. 2) i otrzymatam stad nowe
elementy zmian blasku:

Min.=J.D. 2424827.0108 + 1d2100774E
-+ 0.0021 + 0.0000004



WEODZIMIERZ ZONN.

Obserwacje fotograficzne zmiennych V, X, Z i RR Lacertae.

Photographic observations of the variable stars V, X, Z
and RR Lacertae.

(Komunikat zgtoszony przez czt. Wt. Dziewulskiego na posiedzeniu w dn. 17.X1 1933 r.).

Gwiazdy V, X, Z i RR Lacertae fotografowane byty w okresie
od maja 1931 r. do kwietnia 1933 r. (z przerwg okoto 1/2 roku).
S one na niebie tak blisko siebie potozone, ze obrazy ich mieszczg
sie na jednej Kkliszy, zajmujagc na niej przestrzen 2.5 X 4.0 cm. Z tego
wiec wzgledu wszystkie pomiary i redukcje wykonywatem dla wszyst-
kich czterech gwiazd jednocze$nie, oraz wybratem jeden tylko ukiad
gwiazd poréwnania dla wszystkich czterech zmiennych.

Obserwacje: Zdjecia robitem przy pomocy astrokamery
Z objektywem Zeiss’a (f= 150 cm., d =15 cm.), ustawiajac Kklisze
troche przed ogniskiem dla uzyskania wiekszych i nieco mniej zaczer-
nionych obrazéw gwiazd. Czas ekspozycji dla zdje¢ zwykkych wynosit
25 — 35 min. Wykonatem rowniez siedem zdje¢ z siatkg dyfrakcyjna,
natozong na objektyw, przyczem czas ekspozycji zdje¢ z siatkg
wynosit 2 godziny. Wszystkie zdjecia robiono na kliszach ,,Opta“
Lumiere i wywotywano Rodinal’em, rozpuszczonym wodg w sto-
sunku 1:20, w temp. 18°C. +taczna iloS¢ uzyskanych zdje¢ wynosita
127, przyczem prawie zawsze na Kkliszy robitem tylko jedno zdjecie.

Wszystkie klisze mierzone byly nastepnie na mikrofotometrze
Hartmann’a. Na kazdej kliszy gwiazdy poréwnania mierzone byly
dwukrotnie, za$ gwiazdy zmienne — czterokrotnie.

Gwiazdy poréwnania: Zostaty one wybrane w najblizszeni
otoczeniu gwiazd zmiennych. Celem wyznaczenia ich jasnosci postu-
giwatem sie nastepujgcym sposobem: Poczatkowo wykonywalem
zdjecia jedno po drugiem okolicy zmiennych oraz wybranych pol.
Byty to pola ,B9" i ,,A3" z katalogu ,Harvard Standard Regions*l).

9 H. A Vol. 71, p. 261, 269.
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Momenty zdje¢ dobieratem w ten sposéb, by wysoko$ci obu p6l oraz czas
ekspozycji obu zdje¢ byly dokladnie te same, mogtem wiec do krzy-
wej zaczernien gwiazd z katalogu podstawi¢ zaczernienia gwiazd z oko-
licy badanej i odczytaC ich jasnosci. Otrzymane w ten sposob jasnosci
przyjatem jako pierwsze przyblizenie. Nastepnie z opracowania zdjeé
z siatkg ’) niezaleznie wyznaczytem jasnosci gwiazd poréwnania, ktorych
skale (a wiec punkt zerowy oraz ewentualne poprawki w wartosci
»statej* siatki) wyréwnywatem zapomocg jasnosci uzyskanych jako
pierwsze przyblizenie. Uzyskane w ten sposob jasnosci gwiazd porow-
nania sg przedstawione w kol. 3 tabeli I. W kol. | mamy nr. bie-
zacy, w kol. 2 numery katalogu ,Bonner Durchmusterung®, wreszcie
w kol. 4 bledy Srednie wyznaczonych jasnosci.

TABELA I. — TARLE I.

Nr. B. D. mWilno (?T*{. Sg:) Nr. B. D. mWilno (?]i Ser:)
| 502792 853 + 002 12 + 552795 o7 =003
2 56 2872 64 01 13 2801 81 05
3 55 2796 73 02 14 56 2857 89 04
4 56 2862 81 02 15 55 2790 10.02 03
5 2839 9.21 03 162) — 04 04
6 552813 28 02 17 56 2840 16 04
7 2809 30 02 18 55 2811 29 04
8 2816 31 02 199 — 49 05
9 56 2853 47 03 20 55 2818 56 05

10 2863 61 03 21 2799 58 05

1 2824 62 02 22 2819 59 04

Zadnych pozatem wyréwnan tak ze wzgledu na potozenie gwiazd
na Kkliszy, jak i ze wzgledu na tto kliszy nie wprowadzatem, gdyz
gwiazdy poréwnania oraz gwiazdy zmienne sg tak blisko siebie poto-
zone na kliszy, ze wszystkie wynikajace poprawki byty praktycznie
rowne zeru.

) Postugiwatem sie tutaj metodg Hertzsprunga- Schwarzschil da
Doktadny opis tej metodjl podaje Eberhard: Handbuch d. Astrophysik Bd. II,
str. 469 i 477 a takze W. lwanowska: Buli, de [I'Observ. de Wilno Nr. 13,
str. 14.

-) Nr. 16 al65

22h38m15!3 1856 = -+ 55°37'. 7
») Nr. 19 al$h = 22 39 14.6 35S = + 55 44.0
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Opracowanie zdje¢. Majac jasnosci gwiazd poréwnania oraz
wartosci zaczernien z pomiaréw fotometrycznych, ustalatem dla kazdej
Kliszy zalezno$¢ miedzy zaczernieniem i jasno$cig gwiazd poréwnania
graficznie. Do otrzymanej w ten sposéb krzywej zaczernien podsta-
wiatem zaczernienie gwiazd zmiennych i odczytywatem wprost ich
jasnosci. W dofgczonym dzienniku obserwacyj (tab. X) podane sa
wiasnie otrzymane jasnosci oraz numery klisz i daty. Dla wykre$lenia
krzywych faczytem kilka punktéw o bliskich sobie fazach w jeden
punkt. Numery, umieszczone w dzienniku obserwacyj obok jasnosci,
oznaczajg numery miejsc normalnych, do ktérych dany punkt zostat
wigczony. Na wszystkich wykresach (rys. 1) sa uwidocznione tylko
w ten sposéb otrzymane miejsca normalne, przy pomocy ktorych
krzywe zostaty poprowadzone. Biledy S$rednie wyznaczonych w ten
sposéb jasnosci miejsc normalnych wahaja sie od + 0?02 do + 0?08 ").
Fazy dla wszystkich krzywych zostaty obliczone z elementéw
Robinsona?:

V Lac. Max =J. D. 2418031 f919 + 4d983443 E

X Lac. , = 2418890.6524- 5.443996E
Z Llac. , — 2418475.781 + 10.885569 E
RR Lac. , = 2419434.331 + 5.416234 E

Przez szczegbtowe zestawienie i zbadanie obserwacyj w poblizu
maximéw wyznaczono momenty maximoéw. Dalej zestawiono analo-
giczne momenty poprzednich obserwatoréw w tab. IlI, V, VII i IX,
do ktorych dotgczytem nieopublikowane dotychczas obserwacje wizu-
alne W. Iwanowskiej, Wt Dziewulskiego oraz swoje, doko-
nane w Wilnie w okresie 1930— 1933 przy pomocy lunety krotko-
ogniskowej Zeiss’a (d— 150 mm). llo$¢ obserwacyj kazdego z wymie-
nionych wyzej obserwatorébw wynosita okoto 180. Wyrdwnanie
zestawionych obserwacyj metodg najmniejszych kwadratow pozwolito
wyprowadzi¢ nowe elementy. Przy nadawaniu wag réznym obser-
wacjom, kierowatem sie nastepujaca zasada: obserwacje fotograficzne
otrzymywaty wage 3,. obserwacje wizualne za pomocg fotometrow —
wage 2 i obserwacje wizualne metodg Argelandera — wage 1

V Lacertae. Otrzymana krzywa jest krzywg typowsq dla cefeid.
W tablicy Il podane sg numery miejsc normalnych, fazy w dniach,
obliczone wedtug elementdbw Robinson’a, jasnosci oraz iloS¢ obser-
wacyj, wchodzacych w skiad jednego miejsca normalnego.

) Wielkie btedy S$rednie odpowiadajg punktom o matej jasnosci. Warto$é
przecietna btedu Sredniego 0'1°04.

) H. B. 882, 19, oraz Katal. u Ephem. d. ver. Sterne 1933.
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Nr. (Phase)

d
0.072
0.364
0.586
0.784
0.875
1.018
1.234

~No o wN —

Wielko$é
(Mag.)

ni

9.41

8.95

8.94 1
9.05

9.17

9.18

9.37
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TABELA Il. — TABLE IL
Nr Faza Wielko$é

* (Phase) (Mag.)

d m

8 1682 9.67 7
9 1811 9.74 6
10 1941 9.82 7
11 2.056 9.88 4
12 2.619 10.10 7
13 2915 10.21 5
14 3.241 10 31 5

Nr.

15
16
17
18
19

Faza
(Phase)

d
3.561
3.895
4.436
4.576
4.769

Wielkos$¢
(Mag.)

m
10.56
10.53
10.44
10.32
10.04

WOl ©O©~

Krzywa jest zupetnie ,gtadka“ (nie posiada maximéw wtdrnych)
i ksztatt jej zgadza sie w granicach doktadnosci obserwacyj z krzy-

wemi,

otrzymanemi
zmian jasnosci wynosi 1™62,

przez poprzednich obserwatorow ’).
stosunek za$ czasu wzrostu jasnosci

do okresu: M~m wynosi 0.30.

Znaleziony moment maximum J. D. 24268237157 nie odpowiada
elementom Robinson’a (wida¢ to zresztg na krzywej, ktorej maxi-
wprawo),

mum  jest

znacznie

wynosi:-)- 0?7445,
Celem znalezienia doktadniejszych elementéw zestawitem obser-
wacje poprzednich obserwatoréw?® (tab. 111).

Autor (Author)

Seares—Haynes .

Btazko
Robinson

Martin—Plummer

Hertzsprung-) *

Doberck - - - _

Jordan

Doberck.
Iwanowska.

Dziewulski.

Metoda

(Method)

Wiz.-vis.

Wiz.-vis.

fot.-phg.

fot.-phg.

fot.-phg.

Wiz.-vis.

fot.-phg.

Wiz.-vis.
wiz.-vis.

Wiz.-vis.

Wiz.-vis.

fot.-phg.

przesuniete

mianowicie

o-c W o—-<cC

TABELA I1ll. — TABLE IIl.

Maximum E
obs.
d d

2416666.76 —274 4-0 304
17354.3 -136 4-0.129
18031.919 0 0.000
20050.456 405 4-0.243
20798.090 555 4-0.360
21650.20 726 4- 0.301
22990.753 995 4-0.308
23444.18 1086 4-0.242
26758.428 1751 4-0.500
26818.224 1763 4-0.495
26823.157 1764 4-0.445
26947.680 1789 4-0.381

W = W w

—

1

d
4-0.088

-0.102
— 0.045
4-0.057
—0.019
— 0.040

—0.116
4-0.073
4-0.067

4-0.016
—0.050

J) Nazwiska ich oraz zrédta wyszczegélniono w Tab. IlI.

£) Moment maximum nie jest podany, lecz przeliczylem go z krzywej.

3) Obserwacje V, X, Z i RR Lac. Parenago (V.F.P.A. lll Nr. 5—6) nie
zostat}' tutaj uwzglednione, poniewaz materjat obserwacyjny jest b. szczupty.

Amplituda

odchytka

Uwagi
(Remarks)

Laws Bull.
Nr. 13, 210

A. N. 175, 325.
H. B. 882, 19.
M. N. 76, 240.

B. A. N.I. Nr. 13.
A J. 33, 67.

Pub. Allegh. Obs.
VII, Nr. 1 p. 100

A, N. 222, 278.

nieopublikowane
unpublished)

nieopublikowane
(unpublished)

nieopublikowane
(unpublished)
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Obliczone wedtug elementow Robinson’a odchytki w kol.
O—C S$wiadcza, iz elementy te sg bledne (wszystkie bowiem od-
chytki sg dodatnie), dlatego tez musiatem przy wyprowadzaniu no-
wych elementéw poming¢ poprostu obserwacje Robinson’a, zakla-
dajgc, iz przy opracowaniu ich zakradt sie jakis biadl). Otrzymatem
wiec zapomocg metody najmniejszych kwadratow nastepujace elementy
V Lacertae wraz z btedami $redniemi:

Max. = J. D. 2418032d164-1-4.d983547E
bl Srevcii +0.033 + 0.000027

W kol. O — C' uwidocznione sg odchytki poszczegdlnych
obserwacyj od momentdw obliczonych wedlug poprawionych ele-
mentow.

X Lacertae. Otrzymana krzywa rozni sie od krzywych otrzy-
mywanych przez innych obserwatoréw?) tern, iz ma wyrazniej zary-
sowane maximum. Pozatem elementy krzywej sg zgrubsza te same.
Amplituda wynosi 0m76, za$ stosunek = 0.39. W tab. IV s3 po-
dane miejsca normalne, a wiec numer, faza w dniach obliczona wedtug
elementdbw Robinson’a, jasno$¢ oraz ilos¢ obserwacyj, z ktdrych
dane miejsce normalne obliczono.

TABELA IV. — TABLE IV.

Nr Faza Wielkos¢ Faza Wielko$¢ Faza Wielkos¢

* (Phase) (Mag.) N (Phase) (Mag) o Nr (Phase) (Mag.) "
a m a m a m

1 0.104 8.84 12 7 1.582 9.15 7 13 3.766 9.59 5
2 0.346 8.81 7 8 1.847 9.23 6 14 3.888 9.50 6
3 0.686 8.94 7 9 2206 9.36 7 15 4.337 9.42 6
4 0.916 9.00 10 10 2.400 9.32 4 16 4.544 9.32 4
5 1.085 9.01 11 1 2.672 9.51 8 17 4,701 9.25 4
6 1.296 9.06 6 12 3.003 9.49 8 17 5.292 8.95 7

Znaleziony moment maximum J. D. 24268280240 nie odpowiada
elementom Robinson’a odchylka wynosi: + 0 d242.

) Odchytka O — C' wynosi dla maximum Robinson’a:-]- 01 245.
2) Nazwiska autorow oraz zrédta sg podane w tab. V.
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Do obliczenia nowych elementéw w tab. V zestawiono wszystkie

obserwacje:
TABELA V. — TABLE V.

Metoda  Maximum . Uwagi
Autor (Author) (Method) obs. E oO—C W 0—-C (Remarks)
d d d
Robinson fot.-phg. 2418890.652 0 0.000 3 —+0.145 II. B. 82 1.
Martin—Plummer  fot.-phg. 19750.55 158 —0.253 3 —0.152 M. N. 76, 240.
Hertzsprung?). fot.-phg. 20796.126 350 4-0.075 3 +0.124 B.A N. I Nr. 13
- — — Pttbl. Allegli. Obs.
Jordan . - - .  fot.-phg. 21460.105 472 0.113 3 0.098 Vi’ Nr.gllp.lOO.
Doberck - - - - wiz.-vis. 22113.50 592 +0.002 1 —0.015 A J. 33 68
Doberck - - - - wiz.-vis. 23458.0 839 — 0165 1 —0.250 A. N. 222, 219,
Iwanowska. wiz.-vis.  26757.627 1445 -+ 0401 1 + 0.148 nhieopublikowane
(unpublished)
Dziewulski . wiz.-vis.  26801.263 1453 +0.485 1 -+ 0230 nhieopublikowane
(unpubl sited)
ZONN....oociiins fot.-phg. 26828.240 1458 +0.242 3 -0.014
X . nieopublikowane
ZONN....cooverennnn. Wiz.-Vis. 26947901 1480 +0.135 1 —0.127 (unpublished)

Wartosci O—C sg to odchytki od
mentdbw Robinson’a.

Otrzymano po wyréwnaniu elementy:
Max. = J. D. 24188907507 + 5/144271 E
bl S -+ 0.072 + 0.000085

W kol. O—C' podane sg odchytki obserwowanych maximéw
od maximdw, obliczonych wedtug nowych elementow.

maximow, obliczonych z ele-

Z Lacertae. Otrzymana krzywa ma pewne osobliwosci: bardzo
ostre maximum oraz dwa niewielkie maxima wtérne (fale) na gatezi
wzrastajacych i malejacych jasnosci (odpowiadajagce fazom 0P80 oraz
0'/25). Woystepujg te fale réwniez w krzywych, otrzymanych przez
innych obserwatorow?) (zwiaszcza przy bardziej doktadnych obser-
wacjach fotograficznych)? mozna wiec z pewnoscig uwaza¢ to za
zjawisko catkiem realne. Pozatem krzywa jest prawie symetryczna
gdyz AN — 0.45 (bliskie 0.5). Amplituda zmian jasnosci wynosi Im80.

Moment maximum jest troche poOzniejszy, niz przewidujg elementy
Robinson’a, mianowicie J. D. 2426825.d212, za$§ odchytka od ele-
mentdw Robinson’a wynosi + 0d200.

") Przeliczono z podanej krzywej i elementowl.
-) Nazwiska obserwatoréw oraz zrodta wyszczeg. w tab. VII.
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W tab. VI podane sg miejsca normalne Z Lacertae; (numery
fazy wedtug elementébw Robinson’a, jasnosci oraz liczba obserwa-
cyj, wchodzacych w skiad jednego punktu).

TABELA VI. — TABLE VL

Nr Faza Wielkos$¢ N Faza Wielkos$é nONr Faza Wielkos¢
(Phase)  Mag.) (Phase) (Mag.) * (Phase) (Mag.)

d m a m 77 594 m
1 0.055 8.48 3 8 3.874 9.77 7 15 ' 10.02 6
2 0.226 8.60 4 9 4.155 9.90 10 16 8.453 9.59 7
3 0.595 8.74 5 10 4811 10.06 6 17 8.825 9.56 7
4 1.344 9.10 5 11 5302 10.15 5 18 9.264 9.38 8
5 1.601 9.15 5 12 5.890 10.27 6 19 9.596 9.37 6
6 2.774 9.44 6 13 6.775 10.19 4 20 10.115 9.23 9
7 3.146 9.58 6 14 7.364 10.04 6 21 10.642 8.80 3

Celem wyznaczenia nowych elementéw zestawitem obserwacje
poprzednich obserwatoréw w tab. VII.

TABELA VII. — TABLE VIL

Metoda  Maximum

Autor (Author) (Method) obs E O—C W O-C' Uwagi (Remarks)
o d d d ) )
Enebo . . . wiz.-vis. 24178444  —58 —0.018 1 —0.036 Gesch. u Lit d. Licht-
] Wechsels |1, 371
Robinson . . fot-phg.  18475.781 0 0.000 3 —0.034 H B. 88, W
Van der Bilt wiz.-vis. 19510.00 95 +0.090 1 —+0.030 J. O IX 13%.
Hertzsprung ') fot.-phg. 20794531 213 +0.124 3 + 0.033 B. A N. L. Nr. 13
Seliwanow. . wiz.-vis. 245285 556 +0.343 1 +0159 V-FP.AILNr1-2
Iwanowska. . wiz.-vis.  26760.019 761 +0.320 1 -+0.081 nieopublikowane
i i i _vi _ nieopublikowane
Dziewulski. . wiz.-vis. 26803.371 765 +0.130 ! 0.110 (Snpublished)
Zonn. . . . fot.-phg. 26828.212 767 +0.200 3 —0.041

Kolumna O — C zawiera odchytki obserwowanych maximéw od
maximow, obliczonych z elementdw Robinson’a. Otrzymano meto-
da najmniejszych kwadratdbw nowe elementy Z Lacertae

Atax. =J. D. 24184750815 -+ 10d885838E
bt. r. . . +0.039 + 0.000078.

Kolumna O — C:z w tab. VII zawiera odchyiki obserwowanych-

maximow od maximow, obliczonych wedtug nowych elementow.

R R Lacertae. Krzywa zmian jasnosci jest zupetnie typowa,
dla cefeid i zgadza sie zupetnie z obserwacjami poprzednich autoréw").
Znaleziona amplituda wynosi 1™26, za$ stosunek M ~m =0.32. Miegj-
sca normalne zawiera tab. VIIl. (fazy obliczono wedtug elementow
Robinson’a).

1) Przeliczono z podanej krzywej i elementéw.
") Nazwiska oraz zrédta umieszczone sg w tab. IX.
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TABELA VIII. — TABLE VIl
Nr Faza Wielkos¢ Nr Faza Wielkos¢ NN Faza Wielkos¢
(Phase) (Mag.) * (Phase) (Mag.) (Phase) (Mag.)
d m d m d m
1 0.062 9.00 5 8 2011 9.67 7 15 4.835 10.21 5
2 0.463 8.96 8 9 2303 9.72 5 16 5223 9.98 8
3 0.596 9.03 7 10 2505 9.75 7 17 5520 9.69 5
4 1.026 9.20 6 11 2938 9.96 8 18 5.724 9.52 7
5 1.295 9.37 8 12 3.425 10.00 8 19 5923 9.37 6
6 1.491 9.44 4 13  4.164 10.17 7 20 6.119 9.08 5
7 1.727 9.47 5 14 4.440 10.22 4

Zaobserwowany moment maximum J. D. 24268267221 jest prze-
suniety w stosunku do elementbw Robinson’a; odchytka wynosi:
4-0d388.

Tab. IX zawiera obserwacje poprzednich obserwatoréw?) oraz
odchytki zaobserwowanych maximéw od maximdw, obliczonych z ele-
mentdbw Robinsona (O—C).

TABELA IX. — TABLE IX

Metoda ~ Maximum E O-C W O-C' Uwagi (Remarks)

Autor (Author) (Method) obs.
_ d d d
Robinson . . fot.-phg. 2419434.331 9 0.000 3 —0.060 H.B. 882 19
Hertzsprung 1) fot.-phg.  20794.710 212 +0.137 3 +0.016 B A N. I, Nr. 13
Jordan . . . fot-phg. 21744.388 360 —+ 0.213 3 +0.049 PUQ/II-I A,{IIreg?.SOﬂsi
Seliwanow. . wiz.-vis. 24856.5 845 + 0451 1 —+0.147 V.F.P. A 1, Nr. 1—2.
Iwanowska. . wiz.-vis.  26762.084 1142 + 0414 1 -+ 0.024 nieopublikowaiie
_ (unpublished)
Dziewulski. . wiz.-vis. 26806.984 1149 -+ 0.400 1 -+ 0.008 nhieopublikowane
(unpublished)
Zonn. . . . fot.-phg. 26826.221 1152 +0.388 3 —0.004 )
Zonn. - - . wiz-vis. 26947.961 1171 —+0220 1 —0.174 nieopublikowane

(unpublished)

Otrzymano metodg najmniejszych kwadratow nowe elementy
RR Lacertae wraz z odpowiedniemi btedami S$redniemi:
Max. = J. D. 24194347391 + 60416523 E
bt. ér. . . . —+ 0.044 + 0.000055.
Kolumna O—C' zawiera odchytki obserwowanych maximow od
maximow, wyliczonych wedtug nowych elementow.

>) Moment maximum nie jest podany lecz przeliczony z krzywej i elementow.
-) Obserwacje Enebo (Gesch. u Lit. d, Lichtwechsels Il, 371) oraz Van
«d. Bilta (J. O. IX, 146) nie zostaty tutaj wcale uwzglednione z powodu zbyt du-
zych odchytek:
Enebo: O—C = +01’998; O — C'=+ 1d002.
Van d. Bill. O—C = +0.597; O— C'=+ 0.534.
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320

445
460

461

464
465
468
471
472
473
474
475
477
478
479
481
482
484
486
487
488
489
490
491
492
493
494
495
496
497
499
500
501
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
523

Gr.M.T.hel.

J. D.

d
2426448.550

467.479
468.472
488
469.407
483
472.447
473.431
498
475.411
452
ATT
476.390
445
479.363
.450
493
528.419
530.429
444
532.408
430
452
534.463
535.450
536.426
448
538.425
440
.460
540.428
448
465
549.428
444
463
482
550.424
440
467
.486
557.387
409
559.388
560.392
561.413
438
562.438
594.508

23

TABELA X. — TABLE X

V Lacertae
Si$
25

Wielkosé E

Magu. ' g
o

1S,
m _
10.20 15
10.40 18
10.31 18
9.11 3
9.15 3
10.75 15
10.42 18
10.30 18
9.52 8
9.56 8
9.67 8
10.10 12
10.02 12
8.86 3
9.02 3
8.97 3
10.17 18
9.70 8
9.79 8
10.80 15
10.76 15
10.51 16
9.00 4
9.74 8
10.01 12
10.22 12
9.94 19
10.28 19
9.91 19
9.74 8
9.77 9
9.68 9
9.00 4
9.07 4
9.11 5
9.19 5
9.79 9
9.65 9
9.79 9
9.85 10
10.40 16
10.36 16
9.10 4
9.78 9
10.23 13
10.02 13
10.64 16
9.19 6

X Lacertae
i
(L
Wielkosé '
Magn. 52
Eo
<«

m
9.17 7
9.48 15
8.98 18
8.98 18
9.17 3
9.07 4
9.53 13
9.33 17
9.11 17
9.04 6
9.01 6
9.16 6
9.40 9
9.36 9
8.97 18
8.90 18
8.85 18
9.08 18
9.27 8
9.33 8
9.58 14
9.46 14
9.40 14
8.75 2
9.22 6
9.35 10
9.29 10
9.38 15
9.32 15
9.36 15
8.97 4
8.98 4
9.00 5
9.38 16
9.30 16
9.23 16
9.36 16
8.81 1
8.92 1
8.74 1
8.88 1
9.08 7
9.13 7
9.53 13
9.30 17
8.83 1
8.84 1
9.14 5
8.97 3

Z Lacertae

Wielkos¢
Magn.

10.07
9.25
9.48
9.30
9.81
9.49

10.26

10.13
9.92
9.42
9.36
9.27
8.77
8.82
9.44
9.49
9.40
9.60
9.21
9.23
9.04
9.16
9.30
9.54
9.81
9.99

10.22
9.94

10.08

10.06
9.30
9.32
9.37

10.09

10.12
9.93

10.06
9.57
9.56
9.67
9.57
9.99
9.92

10.26

10.08
9.60
9.58
9.23
9.48

;

MmN N M.
ooOoox

N

RR Lacertae

Wielkosé
Magu.

m
9.41
9.16
9.56
9.64

10.06
10.00
9.33
9.03
9.04
9.72
9.83
9.75
9.95
10.05
9.04
9.00
9.09
10.23
9.08
9.14
9.53
9.46
9.54
10.36
10.10
9.52
9.37
9.29
9.32
9.44
10.06
9.96
9.96
9.27
9.25
9.41
9.50
9.07
8.97
9.01
9.02
9.30
9.25
10.04
10.21
10.32
10.00
9.16
9.01

wo Migjsca norm.
J - of normal place
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N 'o.

20

524
527
528
532
533
540
543
544
547
574
575
679
687
689
695
701
702
706
711
714
719
722
727
728
730
731
739
740
741
745
746
748
749
753
759
760
762
763
764
770
771
772
776

780
784
788

789
803
804

{ 091.264

J. D.

Gr.M.T.hel.

d
2426594.530
595.485
.507
599.534
557
623.492
628.443
466
630.422
651.454
AT8
979.275
980.390
AT8
981.339
493
.556
983.393
986.478
.599
987.413
517
988.467
.508
2427006.452
025.218
030.323
460
481
032.374
416
451
033.392
062.197
.307
.367
464
.504
.582
089.324
.356
.392
090.295

375
096.279

i 097.375
| 424

.399
151.363
.504

V Lacertae

3!

o

Wielkos¢ 5§

Magii.

m
9.10
9.79-
9.83
941
9.27
9.22
9.41
9.42
9.80
10.31
10.29

9.91
10.30
10.40
10.46
10.30
10.14

9.30
10.68

9.15
8.88
9.45
9.34
10.30
10.25
10.68
10.20
8.90
8.87
9.00
9.44
8.93
8.95
8.93
8.84
8.89
8.80
10.10
10.16
| —
10.56
10.53
1041
10.75
8.98
8.98
8.79

g
&6
s

24

X Lacertae

Wielkos¢
Magn.

m
8.87
9.01
9.27
8.89
8.88
9.40
9.25
9.27
9.51
9.53
9.52
9.62
8.86
8.85
8.80
8.99
9.08
9.33
8.91
8.86
9.15
9.13
9.63
9.61
9.38
8.95
9.02
8.89
8.99
9.54
9.59
9.52
9.42
8.76
8.87
8.74
8.74
8.84
8.84
8.85
8.78
8.96
9.13
9,12
9.23
9.27
9.52
9.37
9.38

9.27

o miejsca norm,

of normal place
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Z Lacertae
-
Es
o
. s =
Wielkos¢ §§
Magn. @2
£
8
m
9.30 17
9.33 20
9.19 20
9.58 7
9.68 7
10.15 11
9.04 20
9.21 20
9.06 4
8.77 3
8.72 3
9.22 5
9.51 6
9.62 7
9.85 8
9.94 9
10.05 9
10.50 12
9.60 18
9.22 18
9.23 20
9.36 20
8.50 2
8.57 2
9.92 14
X- —
941 18
9.36 19
9.57 19
8.68 3
8.72 3
8.80 3
9:19 5
9.70 17
9.76 17
9.44 17
9.78 17
9.44 17
9.56 7
9.48 7
9.81 9
10.24 10
10.03 10
9.29 20
8.35 1
8.64 2
8.69 2
8.80 21
8.57 1

RR Lacertae

Wielkos¢
Magn.

9.04
8.99
9.08
10.20
10.30
10.00
9.46
9.42
9.98
9.85
10.00
9.44
9.08
9.02
9.50
9.39
9.42
9.87
8.82
9.01
9.10
9.45
9.66
9.70
9.16
8.80
9.45
9.44
9.60
9.45
9.21
9.40
9.73
10.12
9.90
9.52
9.54
9.56
9.58
8.90
8.86
9.02
9.40
9.84
9.74
9.22
9.80
9.82
9.62

o miejsca norm.

| [ [l ol ol L i [l ] = P e = N
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of normal place]



V Lacertae X Lacertae Z Lacertae RR Lacertae
ER ER ES -
a 1D gs g= g= i
Wielkos¢ £ Wielkos¢ g€ Wielkos¢ & Wielkos¢
Gr.M.T.hel. M 25 25 25
agu. @c Magn. @e Magn. @<= Magn.
20 E5 Es Es
H % ®
d m m m m
805 2427151.598 9.59 1 9.24 10 853 1 10.13 15
808 155.473 10.63 16 9.03 4 9.70 8 9.66 9
809 .542 10.46 16 9.00 4 9.81 8 9.72 10
810 575 10.74 16 8.97 4 9.84 8 9.70 10
811 .602 10.56 16 9.05 4 9.92 8 9.77 10
818 157.332 8.98 4 9.49 1 10.06 12 10.06 13
819 .363 9.13 4 9.52 1 10.39 12 10.20 13
821 428 9.22 5 9.57 1 10.25 12 10.22 14
822 525 9.18 5 9.44 12 10.25 12 10.29 14
823 .606 9.18 6 9.46 12 10.18 12 10.24 14
829 15S.506 9.78 10 9.54 14 10.13 13 9.81 17
831 579 9.83 10 9.60 14 10.12 13 9.79 17
832 159.307 10.12 12 9.25 17 10.01 15 9.04 1
843 177.425 9.06 5 8.95 5 9.88 9 9.88 16
844 453 9.18 5 9.16 5 9.80 9 9.96 16
846 541 9.10 6 9.00 5 998 9 9.89 16
849 .560 9.22 6 8.96 5 9.98 9 10.14 16
849 188.354 9.65 10 9.00 5 981 9 9.92 1
850 490 9.83 10 9.01 6 9.93 9 10.16 12
852 189.411 10.22 13 9.35 9 10.10 10 10.05 13
853 AT72 10.29 13 9.48 9 10.24 11 10.07 13
854 .528 10.31 13 9.45 9 10.14 11 10.11 14
860 193.486 10.03 10 8.93 3 9.42 18 9.78 8
861 537 10.00 1 8.90 3 9.36 18 9.49 8
868 207.395 9.24 5 9.68 13 8.95 4 10.00 1
869 419 9.24 6 9.76 13 9.07 5 9.82 1
870 487 9.23 6 9.54 13 9.04 5 9.85 1
Summary.

The variable stars V, Z, X and RR Lacertae were photographed
from May 1931 to April 1933 at the Wilno Observatory with a Zeiss-
triplet (150 mm aperture, 150 cm focal length). 127 extrafocal photo-
graphs were made on Lumiere ,,Opta“ plates, the time of exposure
varying from 25 to 35 minutes.

The blackness of the images of stars was measured with Hart-
mann’s microphotometer. The variable stars and the comparison stars
were situated so closely (within a rectangle 2,5 X 4,0 cm) that a single
system of the comparison stars for all four variables was sufficient.

In order to obtain the magnitudes of the comparison stars seven
plates were made with a wire grating in front of the objective. The
magnitudes of examined stars were deduced from the results of measure-
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ments of these plates by the well known method of H ertz sprung-
Schwarzschild. The zero point and the systematic errors of the
obtained magnitudes were reduced by means of the photographs of
the regions ,A 3* and ,B 9" (from ,Harvard Standard Regions*
catalogue) made on the same plates with the same time of exposure.

The obtained magnitudes of comparison stars are given in table I.
The approximate coordinates of two stars, which are not included in
the BD catalogue, are given below.

The magnitudes of the four variable stars were deduced from
the blackness curve of each photograph separately. The results are
given in table X. They were grouped in normal places according to
the phases (calculated with Robinson’s elementsl) containing from
3 to 12 observations, given in tables Il, IV, VI and VIIl. The mean
error of the magnitude of a normal place is-|-Om04. Fig. | repre-
sents the light - curves of the four variables.

From them the following data have been derived:
M-m

Amplitude ™'} Max. observed.
V Lac. Im62 0.30 J. D.2426823d157
X Lac. 0.76 0.39 2426828.240
Z Lac. 1.80 0.45 2426825.212
RR Lac. 1.26 0.32 2426826.221

In order to correct the elements of the four variables earlier
observations represented in tables Ill, V, VII and IX were taken into
account, as well as some unpublished visual observations of Wilhel-
mina Iwanowska, WL Dziewulski and the author, made at
Wilno Observatory by Argelander’s method with a short-focal
Zeiss telescope (150 mm. aperture).

The columns denoted ,,O — C* give the differences between the
moments of the maxima observed and calculated with Robinson’s
elements)).

The maximum of VV Lac. observed by Robinson shows a large
deviation ,,0—C"™, and was therefore excluded from the calculation
of the elements.

They were corrected by the least squares method, giving to
photographic observations weight 3, to visual observations with the
photometers weight 2, and to visual ones by Argelande r's method—1.

J) H. A 882, 19, Kat. u. Ephem. d. ver. Sterne 1933.
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The corrected elements are;
V Lac. Max. = J.D. 2418032d164 + 4d983547 E

X Lac. , — v 2418890.5074- 5.444271 E
Z Lac. w = » 2418475.8154 10-885838 E
RR Lac. n» = « 2419434.391 + 6.416523 E

The columns ,,0 C™ represent the differences between the
moments of the maxima observed and calculated with the corrected
elements.



WEADYSLAW DZIEWULSKI.

Perturbacje wiekowe, planetoidy (887) Alindy, wywotane
dziataniem Merkurego, Wenery, Jowisza, Saturna.

Secular perturbations of the minor planet (887) Alinda,
arising from the action of Mercury, Venus, Jupiter, Saturn.

(Komunikat zgtoszony na posiedzeniu w dniu 14. I1l. 1933 r.).

As the orbit of the minor planet (887) has a great eccentricity,
it approaches at the perihelium the Sun nearer than the planet Mars.
In this respect the minor planet Alinda reminds the well known
minor planet Eros. Therefore it seemed to be of some interest to
calculate the secular perturbations of (887), arising from the actions
of the eight major planets of the solar system. In 1924 the pertur-
bations, arising from the action of Mars, were publishedl). The
present paper deals with the perturbations, arising from the actions
of other major planets.

The method of computation given by R. T. A. Innes?) was
used. After calculating the components of the disturbing force, the
method of mechanical quadrature was applied. The calculations were
made with the arithmometer, with the exception of those functions,
whose logarithms were tabulated (for instance, the hypergeometric
series).

As the work proceeded, certain well-known checks were applied;
the final test of the values of the perturbations in the plane of the
orbit was deduced from the formula:

sin ® -j- Bo™ cos® = 0.

The elements of (887) Alinda, the true anomalies and logarithms
of the radii vectores are given in the number 4 of this Bulletin.

>) Bulletin de I'Observ. Astr, de Wiltio. Nr 4. 1924,
-) Monthly Notices of the R. Astr. Soc. Vol. 67. 1907.
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For the planets Mercury, Venus, Jupiter, Saturn the orbit of the minor
planet (887) was divided into 32, 32, 64, 32 parts respectively corres-
ponding to equal increments of the eccentric anomaly.

The elements of the major planets, adopted in this work, are
those given by G. W. Hilll) in his investigation of ,,A new theory
of Jupiter and Saturn“ (his later assumption as to the masses
of Venus and Uranus were left out of consideration).

Elements.
Mercury Venus
it = 5381016'/260 2106641"357
log €' 9.3130331 7.8352535
¢ = 715° T 13762 129°27' 42783
f= 17 0 771 3 23 35.01 1850
iT = 46 33 8.63 75 19 53.08
log al = 9.5878217 9.8593378
m' — 1 : 7500000 1 . 425000
Jupiter Saturn
li = 109256'/62552 43996721506
log ' = 8.6835433 8.7486550
z' = 11° 54" 31767 90° 6' 41'/37
i'.= 1| 18 42. 10 229 40.19 1850
ST = 98 56 19.79 112 20 40.05
log a' == 0.7162374 0.9794956
ni = 1 : 1047.879 1 : 3501.6

Secular perturbations.

Mercury Venus

r~l = . 0.000016 —.0.000081

Ldt Jgo
NAT —

4-0.001348  4-0.131978
Ll * 4.0000170  4- 0.006181
Iwl —
Ml T - 0001032  —0.096183

r—i =
LrftJo  4-0-001336 4- 0.130803

"—?]QQZ 4-0.088334  4- 1722985

[) Astronomical papers of the American Ephemeris andNaut.Alraanac.Vol.lV..
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Jupiter Saturn
grjjqoz — 2.821487 — 0.014594
élt]jooz +47.772300 + 1.232560
41 = + 7.926840
4L : + 0.057629
fl = —48.150667 — 0.990705
Jgo
= + 47.184131
[gf}oo + 1.220458
41 = —90.733396 — 2.550509
Lrft Joo

the final checking of the calculations:
(<4/™ sin ® 4- BO(c) cos © — + 0.0000014 for Mercury

N + 0.0000004 , Venus

» — 0.0000032 , Jupiter

W + 0.0000049 , Saturn
Streszczenie.

Orbita planetoidy (887) ma wielkg ekscentryczno$¢; dzieki temu
w perihelium planetoida ta zbliza sie do stonca bardziej, niz Mars.
Poniewaz nalezato przewidywac, iz perturbacje wiekowe mogg daé
ciekawe wyniki, jeszcze w roku 1924 wyliczytem i ogtositem wyniki
perturbacyj wiekowych, wywotanych dziataniem Marsa. Z biegiem czasu
wyliczytem perturbacje, wywotane innemi planetami, i podaje pertur-
bacje, wywotane dziataniem Merkurego, Wenery, Jowisza i Saturna.



KONSTANTY SOKOL - SOKOLOWSKI.

Perturbacje wiekowe planetoidy (887) Alindy, wywotane
dziataniem Urana.

Secular perturbations of the minor planet (887) Alinda,
arising from the action of Uranus.

(Komunikat zgtoszony przez czt. Wt Dziewulskiego na posiedzeniu
w dniu 14, 111 1933 r.).

In connexion with the previous investigation of WLl Dzie-
wulski | have calculated the secular perturbations of the minor
planet (887). arising from the action of Uranus.

The elements of Uranus are following:

n' = 15425'.'752
log e = 8.6713913
W =168° 15" 6.70
i = 046 20.54 1850
2" = 7314 8.00
log @ = 1.2831044
w' = 1 : 22800

The orbit was divided

eccentric anomaly.

into 32 equal parts with respect to the

The same method of computation as in above mentioned inve-

stigation, viz. that of R. T. A. Innes was used and the following
perturbations were received:

N = — 0.000139
Lift JoO
Al = + 0.021537
rtr Joo
H#1 = 0.001857

rftJ00 |
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11 = _ 0.022063

Lt/i Joo

N = + 0.021268

rfiJoo !

+1 = 0.043762

[Fﬂono -

with the final checking of the calculation:
4.4/-0 sin ? cos ¢ = -+ 0.0000029.

Streszczenie.

Zastosowano metode Inne s’a do obliczenia perturbacyj wieko
wych planetoidy (887), wywotanych dziataniem Urana.



BOLESLtAW MARCZEWSKI.

Perturbacje wiekowe planetoidy (887) Alindy, wywotane
dziataniem Neptuna.

Secular perturbations of the minor planet (887) Alinda,
arising from the action of Neptune.

(Komunikat zgtoszony przez czt. Wt Dziewulskiego na posiedzeniu
w dniu 14. 1Il. 1933 r.).

In connexion with the previous investigation of Wi Dzie-
wulski | have calculated the secular perturbations of the minor
planet (887), arising from the action of Neptune.

The elements of Neptune are following:

n' 7864"935
log €' 7.9292247
43° 17'30730
Il 47 1.68 1850

K'
H

Q = 130 7 31.68
log a" = 1.4781414
m' = 1 : 19700

The orbit was divided into 32 equal parts with respect to the

eccentric anomaly.
The R. T. A Innes method of computation was used and the
following perturbations were received:

f£l = — 07000040
Lai Joo

[?%00: + 0.006373

N1 = 4- 0.000134
Ldi J,0
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'|_faf\JJ = — 0.005352
rJoo
{—1 == + 0.006308
-at Joo
[#1 = — 0.006046
Lar Joo

with the final checking of the calculation:
sin ¢ 4- Blc) cos ¢ = + 0.0000003.

Streszczenie.

Zastosowano metode Innes’a do obliczenia perturbacyj wieko-
wych planetoidy (887), wywotanych dziataniem Neptuna.



