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AS Piscium - def g c d
G.A. Richter, Sonneberg, and F. Bdrngen, Tautenburg
(Eingegangen am 28. Februar 1989)

Abstracts

AS Psc iaoa U Geminorum star with a cycle length of about
200¢...250%, It can get as bright as 1593, but most of the
time it is fainter than 2197,

AS Psc ist ein U-Gepinorum-Stern mit einer Zyklenliénge von
ungefdhr 200%.,.250%. Fr kann die Helligkeit 1523 erreichen,
ist aber die meiste Zelt schwicher als 21%7.

After the discovery of this cataclysmic variable by RICHTER (1979)

the gquestion arose whether AS Psc is a nova in the galaxy M33 or
a foreground U Geminorum star of our Galaxy (RICHTER and RORNGEN

1981, SHAROV 1982, RICHTER 1983). To settle this 3uﬁstion we took

some 300 plates with the Sonneberg astrograph 400/1600 mm and 50
plates with the Tautenburg Schmidt telescope. In the meantime
SHAROV (1987) discovered some new maxima which follow in inter-
vals as short as 771%, and so he established that A4S Psc indeed
is a U Geminorum star. On the Sonneberg and Tautenburg plates
some of SHAROV's eruptions are confirmed and & further eruption
could be found. In the table all eruptions known are assembled.
The magnitudes were determined by use of the comparison stars

of RICHTER and BURNGEN (1981).

Table: The five known eruptions of AS Psc

7.D. B J.D. B J. D, B
243 8286.52 [2177 2| 244 5671.29 15%3 2| 244 5964.3 16%7
87.49 16.5 2 .33 15.5 2 65.28 18.3
89.51 16.5 2 72.39 16.3 2 66.44 18.9
4.4 15.9 2
244 4460.50 17.7 1 .37 16.0 2| 244 6770.36 19.1
61.49 17.5 A 76.34 16.5 2 73.48 16.1
52 17.5 1 .35 16,5 2 .50 16.1
66.46 17.7: 2 .36 16.3 2
89.56 21.2: 3 .38 16.4 2
90.54 21.3 3 43 6.4 2
A9 6.7 2

Sources: 1 = Crimea, 2 = Sonneherg, 3 = Tautenburg plates

The tahle shows that the shortest interval observed between two
eruptions is only 293 days.

Considering the observed eruptions with regard to season, one
notices that they all have heen observed in the aubtumnal season
of good visibility (August to December). By employing the "G
method" (RICHTER 1986, WENZEL and RICHTER 1986? it can be shdbwn
that in the interval densely covered with plates, from 1980 Jan.
to 1988 Nov., the real number of eruptions may be expegted to be
2 13, so that the mean cycle length C should be £ 2509, This
differs only little from the shortest observed interval of 2939
mentioned sbove. So this system resembles DX And, T Leo, and

s Ao
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UV Per, whose cycle-lengths are of the same order of magnitude.

The maximum brightness reached during eruptions is not constant,

as can be seen from the table. While during the first observed -
eruption (243 8287) tgﬁ object obviously remained fainter than 167,
it got as bright as 1573 at 244 5671.29. The duration of the
eruptions is nearly 10 days or even longer.
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The cycle length of TX Trianguli

G.A. Richter, Sonneberg
(Received February 28, 1989)

Abstract

This SS Cygni star was examined on plates of the Sonneberg
astrograph 400/160C mm. From 1979 to 1988 altoget&er 13 maxina
could be found. The mean cycle length is about 90<.

The 55 Cygni type star TX Tri = SVS 2289 = S 10830, discovered by
KUROCHEIN (1978) and independentlg by RICHTER (1979), was in-
vestigated photometrically by KUROCHKIN (1978) and spectroscopi-
cally by RICHTER et al. (1981).

For the purpose of studying the photometric behaviour of this
star magnitude estimates were performed on about 320 plates from
1980 to 1988 of the astrograph 400/1600 mm of Sonneberg observa-
tory and on 50 plates of the Tautenburg Schmidt telescope.

Unfortunately not a single plate showed the object near maximum
hrightness (with the exception of the one observation mentioned

in RICHTER et al. 1981), but we have observations during the decline
and in some cases possibly near the begin of the rise. These
observed brightenings are given in Table 1 (p. 3).
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Table 1. OUbserved brighfenings
J.D. B J.D. B

244 4194 .44 4By 2 244 6762.27 1564 2
.30 15.88 2
4655.28 16.63 7 .33 15.70 2
.37 15.95 2
5020.30 16.3: 2 .38 15.71 2
21.26  16.7: 3 A3 15,97 2
22.27 16.5: 3 46 15.73 2
48 15,80 2
5621.55 17.6: .53 15.77 2
.58  17.5: 63.21 15.88 2
35.32  16.76 3(7?) 24 16,07 2
46.41 17.65 27 15.94 2
.29  16.15 2
5911.53 16.89 3(7) .30 1B.22 2
13.52 [16.6 .33 16.07 2
.34 16,07 2
6003.47 17.8: + 38 15.84 2
A8 17,7 43 16.07 2
05.46 17.3: 1 48 16,96 2
48 17.28 1 .53 165.18 2
06.46 17.24 1 .56 16.24 2
A7 17,06 1 64.21 16.68 3
.26 16.72 3
6110.26  17.4: .30 16.68 3
13.29 [16.6 .33 16.68 3
16.29 16.6: 1 .38  16.63 3
.30 16.8: 1 42 16.58 3
A48 16.63 3
6327.41 17.47 .53 16.6: 3
28.51 17.29 1%? .54 16.8: 3
52 17.3: 1(? 65.46  17.44
54 17,04 (7
S1.42 17.11 3(¢ 7206, 25 16.3: 2
A 16,96 3(¢ 16.4: 2
07. 25 16.6: 2
6385.3%  17.4: 26 16,61 2
87.51 16.8: 1
6405.37 16.77 3 7469.39  15.92 2
41 16.83 3 41 15.95 2
.49  16.07 2
6463,3  15.45 2
.35 15.62 2 70.42 16,04 2
66,22 16,3 2 A3 16,24 2
?1.33 16.6: 2
6678.55 16.95 3
.58 16.90 3
.60 17.02 3
79.53  17.17 3 1 = begin of rise
55 16.90 3 2 = decline
57 1712 3 3 = end of decline
83.44 17.6:

Prom the brightenings we get the following probable times of
maxima by extrapolation (Table 2,p.4):
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Table 2. Supposed times of maxima

244 4194 244 6388:
5016: 6461
562911 6670;
5905: : 6758
600 7201
6117 7465
632911

One can see that most maxima are not gulte certain, but it can

he establis&ad that the individual cycls lEngths gre between about
604 and 115 » the mean value being near 90% or 95 3 This is not
much greater than the value given by KUROCHEIN (70% for the inter-
val 243 6027...244 3765).

The magnitudes of the comparison stars were calibrated using the
photoelectric sequence of SANDAGE and JOHNSON (1974). By chance
KUROCHEIN used the same comparison stars, but for some obscure
reason his magnltudes deviate considerably from our values. To
make a comparison possible between our magnitudes and the values
of KUROCHEIN we give both magnitude systems in Table 3.

Table 3. Comparison between our B magnitudes and the values of
KUROCHEIN (1978)

Designation B B

by KUROCHEIN KUROCHE I this work
b 13%68 1472
e 15.03 15.5
g 16.00 16.63
h 16, 36: 17 44
k 16.54: 17.65

With an smplitude of about 3.5 mag the object obeys the classical
Kukarkin Parenago relationship. The declines last sbout 5% to '
in some cases longer.

I am indebted to the staff of the Karl Schwarzschild Observatory
Tautenburg for making the plates avallable.
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Fhotographische Beobachtungen und neue Perjode von BU Draconis
F. EKiihnlenz, Sonneberg (Mitglied des AKV)

(Eingegangen am 7. Februar: 1989)
Die Variabilitiat von BU Dra = BV 277 wurde von STROHMEIER (1) ent-

deckt. NIRULINA (2) verdffentlichte zwei Minima und vermutete Al-
gol-Lichtwechsel, der von MEINUNGER (3) mit folgenden Elementen

bestitigt wurde: yy, . 242 8656.530 + 1991417 . B,
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LICHTENENECKER (4) stellte bei BU Dra groBe (B-R)-Werte fest, was
mich veranlafte, die Periode disses Sternes zu iiberpriifen.

Der Stern wurde auf insgesamt 2344 Platten der Sonneberger Himmels-
iiberwach des Zgﬁtraumes 19236..1988 untersﬁcht6 Es den déﬂ
Felder 1 +§g?, 1 ©, 1584609, 14B+539, 1584659, 1684539, 150+
50° sowle 15%+70° benutzt. Der Stern wurde mit Hilfe der Argelan-
derschen Methode unter Verwendung der in Abb. 1 dargestellten Ver-
gleichssterne mit den Helligkeiten sus Tab. 11 beobachtet.

: H : Tab. 1 Vergleichsaternhel-
. . ligkeiten (mpg)
R ETAR . a 10057
b 4 lﬁSU b  10.87
tod ¢ 11.32
JIEI.’-

Abb. 1 Umgebungskarte wvon BU Dra

Die Helligkeiten der Vergleichssterne wurden mittels Plattenphoto-
meter im Anschluf an die B-Helligkeiten aus (5) bestimmt.

Die von MEINUNGER (3) gefundene Periode muBte verdoppelt werden,
da sich zeigte, daf die Beobachbungen mit ungeradar Epochenzahl E4q
bel der Phase O entweder nahe der Maximalhelligkeit lagen oder
sich nur wenig geschwicht zeigten. Die neuen Elemente lauten:

Min,(hel.) = 242 8656.490 + 338283652 « E  (EA)
+.014 H9
Die Lichtkurve des Sterns ist, getrennt nach Feldern und Kameras,

in Abb. 2a...d (8. 7) gezeichnet; die beobachteten Zeiten schwacher
Helligkeit sind in Tabelle 2 gegeben.

Tabelle 2 Minima I
J.D. (hel.) 24... E B-R
2 6068.494 - 676 -0z
826.547 - 478 +0.015
3 O463.498 + 472 +0,020
486,451 + 478 +0,002
704,676 + 535 +0.011
819,498 + 565 -0.018
3 1290, 420 + 688 +0.015
554,520 + 757 -0.042
3 5861.498 +1882 +0.025
903.599 +1893 +0.014
3 6661.533 +2097 -0,009
3 7350.64%4 +2271 -0.063
279,457 +2383 -0.,027
3 8204,456 +2490 +0.023
227,411 +2500 +0.008
319.290 +2524 +0.006
560.460 +2587 -0.011
583,439 +2593 -0.002
675.333 +2617 +0.011
3 9816.225 +2915 +0.050
827,658 +2918 -0.002
827.688 +2918 +0.028
919,551 #2942 +0.011

942.503 +2948 -0.008



(Fortsetzung wvon Tab., 2)

J.D. (hel,) 24,.. B B-R
3 9942,533 +2948 +0%022
942,563 +2948 +0.052
965,487 +2954 +0,006
865.513 +2954 +0.032
0149,253 +3002 +0,011
149.279 +3002 +0.037
321.476 +3047 -0,043
321.506 +3047 -0.013
4 1217.322 +3281 -0.034
217.350 +3281 -0.,006
240,283 +3287 -0.043
240.313 +3287 -0.013
929,386 +3467 -0.046
4 2151.468 +3525 -0.009
151.510 +3525 +0.033
599,414 +3642 +0,018
714,256 +3672 +0.009
840.599 +3705 +0.016
955,420 +3735 -0.014
925443 +3735 +0.009
4 3288.477 +3822 -0,025
575.606 +3897 -0.023
579.8443 +3898 -0.015
4 594,443 +4306 +0,012
Minima II
2 5561,229 - 808.5 -0,028
687.578 - 775.5 -0.0M5
2 6001.486 - 693.5 -0.033
3 6307.454 +1998.5 -0.024
307.483 +1998.5 +0,005
3 7938, 364 +2424.,5 +0,003
3 8849,476 +2662.,5 -0.036
849,526 +2662.5 +0.,014
3 9205.574% +2755.5 +0,024
894,640 +2935.5 -0,016
917.596 +2941.5 -0,030
940,587 +2947,5 -0.009
QU 487 +2948 .5 +0,063
4 0101.428 +2989.5 +0,040
4 1127.450 +3257.5 +0.060
4 3956.532 +3996.5 -0,020
4 4427.436 +4119.5 ~0. 004
4 5074 .452 +4288,5 +0.018
4 5116.563 +4299.5 +0.017 (&)
Literatur:
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Bestitizung der Periocde des Bedeckungsveridnderlichen NSV 3005
B. Fuhrmann, Sonneberg
(Eingegangen am 7. Mdrz 1989)

Abstract

An inspection of more than 2700 Sonneberg plates confirms the
Eg;io% of approximately 1259 days of this long peried eclips-
star.

In Mdrz 1988 beobachteten KAISER et al. (1) ein Minimum des Sterns
NSV 3005. Sie vermuteten langperiodischen Bedeckungslichtwechsel
mit einer Amplitude von 1.8 mag und einer Bedeckungsdauer von 12
bis 14 Tagen.

KAISER (2) untersuchte den Verdnderlichen auf 954 Harvard-Aufnshmen
und fand ihn auf fast allen Platten im Maximum (mp = 990), auf 6
Platten aber deutlich schwidcher. Die von KAISER abgeleiteten Ele-

mente lauten: 5 =~ _ 241 57794 + 1258456 * B (K.

Bei einer Inspektion von iber 2700 Aufnshmen der Sonneberger Plat-
tensammlung der Jahre 1926 bis 1988 konnte NSV 3005 auf mehreran
Platten in der unmittelbaren Ndhe von Minime beobachtet warden.
Die Minimazeitpunkte wurden aus den vorhandenen Teilstiicken der
Lichtkurve graphisch ermittelt; sie sind in folgender Tabelle ge-
geben. Die Tiefe des Minimums selbst wurde dabel in allen Fdllen
mit 10%8 (pg) angenommen.

J.D, Anzahl der Becbachbtungen im
240 0000 + B Abstieg / Aufstieg

3 4658.0 15 2/10

3 5916.0 16 0/5

3 8435,0: 18 0/5 (in der zweiten

Hilfte des Aufstiegs)

Alle hellen Schidtzungen stehen im Einklang mit KAISERs Elementen
(X) und liegen auBerhalb der berechneten Minima. Das vorliegende
Beobachtungsmaterial bestdtigt die oben angegebene Dauer des Mini-
mums, 1ldBt aber iiber die Amplitude keine Aussage zu: Meine
schwichste Beobachtung liegt bei 1074 (pg).

Unter Beriicksichtigung der 3 neu gefundenen Minima liefert die Aus-
gleichsrechnung nach der Methode der kleinsten Juadrate die folgen-
den geringfiigig verbesserten LElemente (F) fiir NSV 3005:
Min. = 241 5779.40 + 1258%59 . B (B).
+.35 .01

Literatur:

(1) KAISER, D.H., BALDWIN, M,E., WILLIAMS, D.B., 1988, Inform.
Bull. Variahle Stars no. 3196
(2) KAISER, D.H., 1988, Inform. Bull, Variable Stars no. 3233
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Optiical behaviour of the X-ray binary V 1727 Cygni = 40 2129+47
in the season 1988/1%8

W. Gotz, Sonneberg
(Received March 8, 1989)

Abstract

Of V 1727 Oyg 45 observations in B are giwven. All of them are
from the low state.

The star was inspected on 45 blue-sensitive plates (ORWO-Z0U24
+GG13+BG12) from 29 nights obtained with the 50/70/172 cm Schmidt
camera of Sonneberg Obaervatnrg covering the time interwval between
May 11, 1988 and January 3, 1989.

The individual estimates, which are listed in the table, are linked
to the sequence of comparison stars given by WENZEL (1983). Accord-
ing to UZNY (1988) the comparison star ¢ of this sequencze is
equal to B = 18925 and not to B = 1729, Therefore, the estimates
fainter than B = 1729 in the present series and in the previous
ones (GOTZ 1985, 1986, 1987, 1988) must be corrected by AR =

0.35 mag. The faintest observations in the following table then
become B = 18,65, All cbservations given there are from the low

or inactive state of the star, which 1n most of the cases is helow
the limiting magnitude (iv = invisible).

J.D.hel. J.D.hel.
EMI * 8 a mB 2%1 L I ] mB
72698.475  >17%5  iv 7413.486 >17%9 iy
7294.,473  >17.5  iv 508  >172.5 iv
7325.525 »17.9  iv 7414 468 18.30
7329.497 »17.9  iv o >17.9  iwv
7332.508 517.9  iv 415,476  >17.9 iv
7353,497 >17.§  iv . >17.9  iv
?365.528 517.9  iv 7418.385  >17.9  iv
« 554 >17.5 iw 7436, 300 »17.9 iv
7366.504 >17.9  iv 74372,302 $517.9 iv
527 >17.9 iv 7438, 396 >17.9 iv
7366.558 >17.9  iv 7469.382 >17.5  iv
7387.517 18.20 L4402 >17.5  iv
.543 18,30 72470,299 18.30
7390.570 >17.9  iv .318 18,20
2351,518 18.20 7471.301  >17.9  iv
.540 18,00 .320 >17.9  iv
7392 .470 18.20 7473.278 >17,9 iv
.50 >17.9  iv 296 3>17.9 iv
7395.560 >>17.§ iv 7475.300 5517.9  iv
7811,470 "$17.9 iv .309  "517.9  iv
491 517.9 iv 7530.223 >17.9 iv
412.471 S>17.9 iv 243 >17.9 iv

494 >17.9 iv

The observations listed in the table are shown in Figure 1 (p.10).
They are reduced to one common epoch by means of the elements

Min,(hel,) = 244 4403.743 + 042182579.E

given by McCLINTOCK et al. (1982). The arrows indicate "fainter
than" observations.
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A1l observations of all series (GOTZ 1985, 1986, 1987, 1988) from
plates on which the ster is vieible are plotted against the phases
in Figure 2. There the magnitudes are reduced to the improved
sequence of comparison stars. It can be seen that in the low state
no notlceable periodic bhrightness changes are prssent. We complete-
ly agree with EALUZNY's (1988) remark that a great part or all of
the observed fluctuations are dus to photometric uncertainties
near the plate limit; we never considered any other ilnterpretat-
ion.
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G.A. Richter, Sonneberg
(Eingegangen am 4. Mal 1989)

During photometric investigations of ohjects with UV excess 6 new
variables were discovered near M33 on plates of the Schmidt tele-

acope of Karl Schwarzschild Observatory Taubtenburg:
Ohject o~ (1950,0) 4 B Bm
max
S 10024  1823%4482  +30%28'56" 1987 20@
5 10925 1 25 0.2 +31 0 & 19,7 20.6
510826 1 27 11.7 +30 27 12 19.3 19.7
5 10927 1 32 6,8 +29 23 3% 18.3 18.7
S 10928 1 36 5.4 +31 19 14 18.1 18.5
5 10929 1 36 15.2 +30 36 45 19.6 20.4

A detalled description of the brightness variations will be given
later. I am indebted to Dr. P. BORNGEN, Tautenburg, for taking
the plates and to W. MAI, Potsdam-Bahelsberg, for computing the

coordinates.
N
§ 10924 .| 8 §10925 + 510926
. . ..‘i ’ » . i ]
[ ] , . =R | _" .
L .. . ! .
. . . ° .
4. . ., . l".. ;. .
- . 5‘
L ST077 |e, g ST0928 ¥ 510929
. I y * LN
. ) LB . ' . [ ] ; . " ". .
. ' [ ] " .
. . » Q, L g
. et P . h

Short remark on the long-term behavio of the

catiac i Carinage
W. Wenzel, Sonneberg

(Eingegangen am 8. Mai 1989)

QU Car, the rapid photometric activity of which was discussed

among others by KERN and BOOEMYER (Publ. Astron, Soc¢. Pacific '
1336; 1986) was checked on 33 Ernostar plates of the years 1937 and
1938 and on 41 Tessar films of 1953 and 1954, both series taken
mainly by C, HOFFMEISTER, No comspicuous difference in the mean
brightness of the two seasons could be found. Small irregular fluc-
tuations (hetween the brightness of star C and that of the atar

7 mm to the northwest of on KERN's and BOOKMYER's chart) are
obviously due to a superposition of photographic noise and the rapid
photometric activity reported by the authors mentioned.

11
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Photographic gbservations of DR Tauri in the season 1988/89
W. Gotz, Sonneberg
(Eingegangen am 27. Juni 1989)

Abstract

The results of measurements of the star on blue-sensitive
plates are given.

In completing and supplementing the light-curve in B the star was
measured on 14 blue-sensitive plates (ORWO-ZU21+GG13+BG12) from
8 nights obtained with the 50/70/172 cm Schmidt camera of Sonne-
berg Observatory covering the time interval between September 9,
1988, and March 6, 1989.

The measurements, which are linked to the sequence of comparison
stars given by GéTZ (1982), are listed in the table. In the figure
the light-curve is shown. There the star shows a brightness de-
pression at the beginning of the series. The mean brightness of the
object in the season 1988/89 amounts to mpg = 12804 with a total
amplitude of Ang = 1.9 mag.

Jd.D. Ill.B J.D. 1113
24“""0 LIE I ] 24"4‘1 LI )
471,415 12800 414,576 13813
7566.311 12.19 7415.566  12.85
7566.328 12.16 7465.465  11.99
7567.265  11.61 469.491 12,02
7567.297  11.46 7470.387  12.00
7592.331  11.24: 7470.506  11.89
7592.350  12.07 7471.396  11.97
Mg

=110

.
~12.0 ] : "
B0 s 7550  7600]D
| | |

Reference:

GUTZ, W., 1982, Inf. Bull, Varisble Stars 21972
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Photometric behaviour of KR Aurigase in the season 1988
W. Gotz, Sonneberg
(Eingegangen am 27. Juni 1989)

Abstract

The results of brightness measurements of the star on blue-
sensitive plates are given.

In completing the light-curve in B the star was measured on 26 blue-
sensitive plates (ORWO-2ZU21+GG13+BG12) from 13 nights obtained

with the 50/70/172 cm Schmidt camera of Sonneberg Observatory cover-
ing the time interval between November 4, 1988, and March 30, 1989.
The observations, which are linked to the sequence of comparison
stars given by POPOVA (1965), are listed in the table., In the
figure the light-curve of the object is shown by using night means
of the brightness. As can be seen there and in the table the star
was in its bright state, which in the given case is characterized
by rapild brightness changes.

J.D. my J.D. oy
2%! * %W 2%' L N )
7470.471 12591 7593,363 1377
7470.490 12.50 7595.287 13.94
7554.313 13.17 7595.309 13.69
7554,332 13.44 7611.347  13.54
7558.494  13.70 7612.299  13.54
7566.270 13.12 7642.320 13.73
7566.288 13.36 7613.299 12.97
7567.335 13.73 7614.306  13.44
7592.282 13.10 7614.324  13.48
7592.301  13.10 7616.308 12.99
7503.344  13.62 7616, 326 12 .94
M3
- 30 . S
140 2447500 ?E;SU 7600 J.D.

1 1 1

Reference:
POPOVA, M., 1965, Peremennye Zvezdy 15,534
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Optical behaviour of AT Cancri in the season 1988/89
W. Gotz, Sonneberg
(Bingegangen am 25. Juli 1989)

Abatract

Results of measurements of the star on hlue-sengitive plates
are given.

In linking to the sequence of comparison gtars given in Inf. Bull.
Tariahle Stars no. 2363 this catsclysmic star was measured on 33
blue-sensitive plates (ORWO-ZU21+GG13+BG12) of 12 nights obtained
with the 50/70/172 cm Schmidt camera of Sunneberg Observatory
covering the time interval between 4 November 1988 and 30 March
1989, The individual observations, which all show the star in

its high state, are listed in the table.

J.I}.hﬂl. mB J.D’.h—'a'll mB
EM! LN B E%t LR N ]
7470.559  12%39: 7596.43%  13.15
?470.578  12.20 7611.387  13.07
554,375 13.29 2692 3 q3.22:
7554.417 13,31 7612.386  13.08:
7558.522  13.17 7613.339 12.91:
7558.541  13.16 7613.359  13.19:
2566,367 13.35 7613.378  13.01:
7566.387  13.49 7613.398 13.13:
7566.406 13,30 7614.344  13.27%:
?591.531 13.11 P614.363 13.04:
7591.572 13.05 7616.349  13.26
?2592.410  13.31 7616, 368  13.51
2592.475  13.23 7616.387  13.34
7596.333  13.00 7616.406  13.37
7586.352  13.18 7616.424  13.40
?596.373  13.00 7616.443 13.38
7506.408  12.94

B
— 12.0 fig.1
— 13.0 . o9

2447500 7550 ?’él:DO '?6?0 D

- L

The long-term light-curve of AT Cnc, which results from mean bright-
ness values of each night, 1s given in figure 1. There can be seen
that the brightness variations of the star in comparison with series
of former years are relatively small. This 1s true also for the be-
haviour of the orbital 1ligh% changes in the present observations
within the range mp = 12791 and mpg = 13751; the results are given

14
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ainst

in figure 2, where the magnitudes of brightness ars plotted
ariable

the phases according to the elements published in Inf. Bull.
Stars no. 27%M.

Mg
—120 fig.2 .
L .'_;' » .". "'!.:'l.'. . .'. "0.... . ..o
—14.0 UTD 02 aﬁ U|.e 08 1’;[1

Refarences:
GOTE, W, ,1983-1988, Inf,Bull.Variable Stars 2363;2526; 2734;2918; 30664 3208

Yisuelle Beobachbungen von R Coronse Borealis

Arbeitskreis "Verdnderliche Sterne"
Zusammengestellt von D. Bihme, Nessa (Mitglied des AKV)
(Eingegangen 27. Juni 1989)

Der Verinderliche wurde weiter durch die Mitglieder des Arbeits-
kreises "Verdnderliche Sterne" im Kulturbund der DDR bechachtet.

Die Zusammenstellung basiert auf 1257 visuellen Schitzungen aus dem
Zeitraum vom 1,5.1986 bis 31,5.1989, Die Lichtkurve bildet den An-
schluf an die in Mitt. Verédnd. Sterne 10,p.192 verdffentlichte Kurve.

Beobachter:

BLASHAERG , Dreaden n=64
BRETSCHWEIDER, Schneeberg 66
BUHME,Neasa B2

LEHMANN , Erfurt n=122
OHDE,Rostock 16
RATEZ K. ,Hergea-Hallenberg 50

ENSKONATUS,RBerlin 222 RATZ M. ,Herges-Hallenberg 56
HINZPETER,Rostock 46 VOHLA,Altenburg 129
GROSSE, irfurt 35 WITT,Berlin Q
KELIX ,Hirschfelds 182 ZIMMERMANN ,GroBpSana 35
KREJCI, Ceske Krumlov 4 ZISCHE, Welgsdorf-Kéblita 118
:Efb S SR G St LR
v 2446600 7000
- 8.0 l ! 1 l
(H e A BTt AR
_E‘D :E, 1-5 l—"-c”
[] '=.r
-10.0 " A '
WoLow T
_ 10 2447200 RN 7600
1
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Beobachtungsergebnisse des Arbeitiskreises

"Verdnderliche Sterme" im XKulturbund der DDR (Teil XVI)

(Bingegangen am 10. Juli 1989)

A) Minima won Bedeckungsverdnderlichen

J.D._244,,,
7479.557
099.453
530.295
540.243
436,286
565. 360
553.241

554,26
555.347
561.335
454,870
455.920
470, 349
471, 342

436.059
375.560

6745.580

6649,576
410,482
426,883

375.412
382,469
408 . 448
409.412
443,408
471,31

386.38
558.365
566,338

201. 374
204,243
347.610
350.479

E
5756
2103.5
5624

8339
3544
3652
1208

9107
3109
9120

1432
1432.5
1439.5
1440

1075

18732
18736
18739
18782
18870.5
18871

503

19902
20273
20281
6544
6570
6651
6654
6760
6847

819
4489
11894.,5

B=R
+OQDO?
+0.036
-0 . 044
+0.017

+0.,0214
+0.012

+0.037

+0,008
+0 . 004
+0, 001

-0.026
"01005
+0.016

+0.318

+0.0073
+0.003
-0,048
+0.004
+0.022
+0,049

+0.,07

+0.004
-0,028

-0,016
-0.015
-0 14
-0.013
-0.013
*0-013

+0,06
-0.014
-0.010

+0, 047
+0,049
+0.050
+0,052
+0.051
+0.018
+0.020
+0,047

16

n

=S
oo @

ATt
visg
pev
Dev
ph

vis
vis

vis

Ph
vis
vis

ph

Vis
vis
vis
vis
vis
vis
vis

vis

vig
vis
vis

vis
vis
vis
vis
vis
vias

vis
vis

rh

vis
vis
vis
vis
vis
vis
vis
via

Beob. Beaerk.

Brf
Bus
Bus
Die

Rat
Rer

Ens

Die
Die
Die

Iins
Ens
Ber
Ber

Hin

Brf
Brf
Brf
Brf

Gru
Gol

NMIN
NMIN

NMIN

NNMIN
NM IN

NMIN A4 29.3
NMIN
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A) Minima von Bedeckungsveranderlichen (Fortsatzung)

J.D.@Eﬁa... E B-R n Art Beob. Bemerk.
beta Per  7525.357 657 +0%025 12 vis Gol
525,375 657 +0, 043 5 vis Gru
528.241 &58 +0, 041 B vie Gru
GR Tau 562,326 954 +0,025 10 ph Die
HU Tau 526 .487 3040 +0. 014 13 vis Brf
592.275 3072 0.000 30 vis Kuh
594.338 3073 +0,007 17 vis Brf
596,393 3074 +0.006 25 vis Kuh
¥ 781 Tau 530.300 10598 =0.010 12 ph Ber
561. 344 10688 =0, 008 15 ph Ber
lambda Tau 6801.972 6399 +0, 008 50 vis Lhn HNMIN
7181.320 6495 +0.073 5 vis Gru
185.265 6496 +0.066 6 vis Gru
517,314 6580 +0, 067 & vis Gru
T UMa 565.200 8138 +0. 059 23 vis Ens MMIN
B) Maxima wvon RR-ILyr- und delta-~Cep-Sternen
J.D.@244... E R-R n Art Beob. Bemerk.

CY Aqr  5605.2825 185078 +0%0013 22 vis Bgr
609.3716 185145 +0.0008 14 vis Bgr

eta  Aql 6677.22 1476  =0.16 35 vis Bgr
409,60 1578 +0.21 32 via Gel NMAX
RT Aur  6507.033 1112 +0.2%4 20 vis Ber
7170.833 1290 +0,410 33 vis Gol NMAX
RS Boo 391.331 14896 0,000 20 vis Bla NMAX
AR Boo 6173.480 50129 40,020 54 ph Ber NMAX IBVS 2249
VZ Cno 837.381 38909 +0,003 11 vis Gro

837.381 38909  +0.003 13 vis Iim
864,317 39060 +0.006 9 via Ihn
883,401 39167 +0.,005 13 via ILhn
883.401 39167 +0.005 17 wis Gro
903.380 39279 +0., 007 11 vis Lhn
7267 .45 41320 +0.002 22 vis ILhn

delta Osp 430,618 871 +0.113 75 vis Gol NMAX

XZ Cyg S246.34 - 643  -0.004 13 vis Bgr  IBV3 3205
269.228 = 594 =-0.015 10 vis Bgr " "
276.220 = 579 -0,023 15 vis Bgr " "
546,410 0 -0,006 12 vis Bgr " "
568.350 + 47  +0,003 12 vis Bgr " "
574 414 60 40,001 11 vis Bgr " "
623.413 165 +0,005 13 vis Bgr n n
631.343 182  +0,007 10 vis Bgr " "
638.343 197  +0,003 10 vis Bgr " "
645, 345 292  +0,006 11 vis Bgr " "
al46.277 21%  +0.,004 11 vis Bgr " "
647.205 216 -0.001 11 vis Bgr " "

17
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B) Mgxima von RR-Lyr- und delta-Cep-Sternen (Fortsetzung)

XZ Cyg

zeta Genm

RS Ori
DY Peg

32 Tau
T Vul

J.D, 244, ..

5653,283
6338.286
274,386
7078.330
099. 319
100.268
470,762
471.695
540,279
540,292

6901.93
7388.65
480, 44

315.29

6002 . 3084
018.2819
019.2328
035.1978
036.2161
039.2068
100.1724
320.2710
321.2872
322,314
109.2658
115, 3195
4441, 3569
526.1762

500.710
431.280

-3

C) Mirasterne

R And
T And
W And

8Z And
R Aqr
T Agr

J-D. 24‘“‘?.0 L]

E

229
1697
2503
3283
3328
3330
4124
4126
4273
4273

307

355

364

594

20572
20791
20804
21023
21037
21078
21914
24932
24946
24960
33751
35834
40346
41468

4088
1291

b

+10
+16
+10
+10
+10
+18
+13
+20
+20

B-R

+0%011
+0.013
+0.016
=0, 004
-0.013
+0.003
=0,001
-0.001
-0.,011
+0,002

+0, 44
-0,03
+0.42

-0.23

"'O * 001?
+0.0008
+0.0037
~(0.0021
-0,.0048
=0, 0040
-0, 0048
+0.0021
-0,0026
+0,0033
+0.0073
+0,0081
+0.0021
-0.0018

+0,132
~0.022

B-R
+36?

18

n Art

9 vis
10 vis
12 vis
13 vis
11 vis
11 vis
20 vis
18 vis
16 vis
20 vis

85 wvis
3 vis
57 vis

79 vis

12 vis
14 vis
20 vis
14 vis
32 vis
14 vis
15 vis
12 vis
12 vis
11 vis
8 wvis
12 vis
31 vis
11 vis

44 vis
17 vis

ﬁ%j‘f
e

WO O UM &
o

=
0Ok

Beob. Bemerk.
Bgr IEVS 3295

Bgr
Bgr
Bgr
Begr
Begr
Bla
Bla
Bgr
Bls

Lhn  NMAX
Bgr NMAX
Gol  HNMAX

Gro  NMAX

L1
1l

2]
"
"
n
n
"
"
L}

Rat/Rer



C) Mirasterne (Fortsetzun

J.D, 2447, ., B B-R m, n Bem. Beob.

R &gl 395 +14 429 sl 36 Voh

396 +14 =41 5.9 8 Rer

397 +14 -40 6.2 22 Brf

#00 +14 -37 6.1 31 Hin

400 +14 -37 5.8 10 Lhn

400 +4 -37 5.9 8 Rat

402 +14 =135 6.0 31 Brk

402 +14 -35 6.2 13 Zis

RV Aql  449: +22 +221 9.1 6 718

R Ari 493 +16 ) 8,0 16 Zis

495 +16 + 2 7.9 15 Hin

R Aur 228 + 7 +21 6.9 28 Hin

228 + 7 +21 7e3 17 Rat

231: + 7 +24: 71 14 Klx

231 + 7 +24 6.8 28 VToh

232 + 7 +25 743 23 Zis

2341 + 7 +271 7.5 5 Ohd

236 + 7 +29 7.0 17 Rer

i Aur 2181 +16 - 71 8,8: 19 Brk

230 +16 + 5 8.9 13 Zis

232: +16 + 8,9: 5 Ohd

234 +16 + 9 8.8 10 Hin

390 +17 + 2 8.4 12 Hin

556 +18 + 4 8.6 18 Brk

560 +18 + 8 8.65 15 Zis

564 +18 +12 8.5 24 Voh

R Boo 190 +12 -9 7.0 ) Lhn

193: +12 - b1 6.9 13 Zis

4213 +13 - 13 7.8 7 Lhn

423 +13 + 7.9 14 Hin

S Boo 394 +12 +29 8.6 10 Ohd

397 +12 +32 8.2 g Zis

4073 +12 +38 8.1 19 Brk

404 +12 +39 8.4 25 Voh

410 +12 +i45 8.3 20 Hin

T Cam 529 +11 -9 8.4 10 Hin

543 +11 + 5 8.7 3 Brk

Gam 271 +18 + B 8.2 4 Brk

275 +18 +12 8.2 17 Hin

4073 +19 - 4 7.9 17 Hin

409 +19 + 2 8,0 18 Brk

R Cnc 492 + 9 + 71 6.4 10 Zis
V¥ Cne 2873: +14 -121 7+8 14 Rat/Rer

R CVn 493 +12 -35 7.2 7 Hin

S OMi 2086 +10 -4 6.65 9 Lhn

2083 +10 =321 7.0 G Chd

539; +1°1 - 7.0 18 Brk

543 +11 =30 7+ 14 Lhn

R Cas 504 + 7 +28 6.7 47 Voh

T Cas 271 + 7 -3 7.7 20 Zis

455 + 7.4 =15 11.71 14 Min. Zis

U Cas 368 +10 =25: 8.6 14 Bra

372 +10 -21 8.5 8 Zis

374 +10 -19 8.6 22 Voh
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0) Mirasterne (Fortsetz

J.D. 2447... B B=R n Bem. Bech.

V Cas 349 +12 -24 g% 24 Voh
354 +12 + 3 7.9 14 Hin
354 +12 + 3 7.85: Selk
354 +12 + 3 7.8 12 Zis
356 +12 + 5 7.8 18 Brk
3601 +12 + 9: 8,63 1) Ohd
569 +13 =11 7ol 30 Kix
571 +13 -9 7.7 22 Brk
576 +13 -4 7.6 15 Zis
580 +13 0 7+l 25 Veoh
W Cas  251: + 7.54 =161 [11.5 8  Min. Zis
457 + 8 + 3 8.9 23 Zis
T Cep 340 + 8 +58 5.5 55 Hin
341 + 8 +29 5.7 21 Zis
342 + 8 +60 5.6 16 Rat
346 + 8 +04 6.3 45 Voh
348 + 8 +66 5.7 42 Brk
348 + 8 +66 5.75 33 Gol
350 + 8 +68 6.0 18 Rer
535 + 8,46 +74 10.2 25 Min. Voh
omi Cet 502 + 8 + 7 3.6: 16 Zis
505 + 8 +10 3.5 45 Klx
S CrB 4951 + 8 + 91 6.4 10 Hin
¥V CrB 326 +10 -13 8.1 19 Zis
328 +10 =11 8.1 28 Brk
336 +10 -3 8.1 37 Hin

W CrB 275: +13 -161 8.3 12 Rat/Rer
278 +13 =13 8.0 20 Hin
R Cyg 182 + 6 +28 74 24 Zis
U Cyg 314 + 6 -23 7.55 46 Sck
315 + 6 -22 ) 22 Zis
316 + 6 ~21 7.5 40 Voh
Z Cyg 258 +10 + 3 7.9 14 Zis
RT Cyg 269 +14 +17 7.6 16 Zis
273 +14 +21 7e3 19 Hin
278 +14 +26 7.8 9 Ihn
355 +14,56 = 3 1.9 22 Min. Voh
356 +14.56 = 2 - 23 Min, Sck
433 +15 - 91 7:15 13 Sck
O +15 -2 7.2 20 Brk
442 +15 o 7.0 14 Wit
443 +15 + 1 6.8 16 Voh
445, +15 + 3: 7.3 7 Zis
446 +15 + 4 7.3 18 Hin
SX Cyg 382 + 8 +14 10.2 17 Voh
TU Cyg 395: +12 - 3 9.61 7 Zis
400 +12 + 2 9.0 16 Voh
WY Cyg 2691 + 8 + 14 9.8 9 Zis
CN Cyg 363 +14 + 7 9,4 18 Voh
367 +14 +111 B.7 18 Hin
FF Cyg 2 + 9 +12 9.7 7 Zis
V 369 Cyg 3501 +24 +373 10.0: 4 Zis
455; +25 +37: 5.83 6 Zis
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C) Mirasterns (Fortsetsz

J.D., 2447... E B=R - n Bem, Beob.
chi Cyg 477 +13 +32¢ 4By s Klx
479 +13 +34 4.4 32 Brk
481 +13 +36 4,7 13 Zis
483 +13 +38 4.2 17 Lhn
484 +13 +39 4.6 24 Hin
485 +13 +40 4.8 35 Voh
R Dra 241 +10 + 6 7.3 20 Hin
244 +10 + 9 75 15 Zis
2453 +10 +103 7.1 23 Brk
486 +11 + 5 7.5 15 Zis
488 +11 + 7 73 17 Hin
490 +11 + 9 745 1% Brk
W Dra 201 +18 +10 9.0 13 Zis
490; +19 +21: 9.53 13 Zis
Y Dra 436 + 9 +56 B.7 12 Hin
RV Dra 283 +18 +10 10.5 12 Z2is
T Gem 278: + 9 -221 8.9 11 Chd
X Gem 250 +14 -1 8.3 11 Hin
502 +15 -13 8.1 10 Hin
5 Her 2103 + + 53 743 10 Zis
213 + 7 + 8 7.3 8 Hin
T Her 286 +12 0] 7.9 13 Zis
290 +12 + 4 8.1 19 Hin
450 +13 -1 7.8 25 Klx
454 +13 + 3 7.8 & Zis
458 +13 + 7 7.5 18 Hin
4611 +13 +10: 7.5 18 Brk
U Her 431 w6 o 741 25 Klx
438 + 6 + 7 7.5 12 Hin
W Her 262: + 8 =371 8.35 26 Sck
264 + 8 -35: 8.4 16 Zis
267 + 8 =32 8.6 18 Hin
267: + 8 =323 8.5: 7 Ohd
RS Her 379 +10 =12 79 27 Voh
383 +10 -8 7.9 24 Hin
RU Her 326 +5 + 3 8.6 16 Hin
53 Her 356 +20 o] 3.7 10 Hin
358 +20 + 2 9.1 15 Voh
SY Her 349 +18 -3 8.7 7 Zis
354 +18 + 2 8.5 14 Hin
468 +19 -1 8.0 9 Hin
S Lae 405 +15 -221 8.0 17 Brik
409 +15 -18 7.9 16 Hin
R Leo 1773 + 9.57 +47: 9.9 19 Min. Zis
3051 +10 +#11 5.8 15 3il
B23: +1 +50: 5.% 20 3il
R Lyn 433 + 6 -15 7.6 16 Hin
W ILyr 276 +11 +15 7.9 15 Zis
278 +11 +17 7.8 17 Hin
474 +12 +15 7.6 15 Hin

21



C) Mirasterne (Fortsetzung)

J.D. 2447,., E B-R m a Bem. Baob.,
X 0ph 3% +8 w1 B3 50 Klx
396 + 8 +36: 7.2 15 Rat/Rer
356 + B +36 7.0 15 Zls
398 + 8 +38 6.5 29 Hin
398 + B +38 7.3 28 Voh
412 + B +52 6.8 Brk
RY Oph 456 +15 - 51 8.2 11 Hin
U Ori 484 + B +17 B6,5 1 Hin
483 + 6 +19 7 2 Klx
485 + 6 +21 6.5 16 7is
486 + 6 +22 G.74 13 Gro
Z Peg 419 + 7 =15 8,0 23 Hin
RZ Peg 425 + 5 =17 8.1 25 Hin
R Ser 289 + 5 -14 6.8 10 Rat
293 + 5 -10 6.6 17 Zis
294 + 5 -9 6.55 10 Lhn
295 + 5 -8 6.2 26 Brk
245 + 5 -8 6.1 26 Hin
295 + 5 - 8 6.5 12 Rer
302 + 5 -1 7.0 30 Yoh
U Ser 310 + 7 -5 8,2 20 Hin
3151 + 7 0z 8,5 & Ohd
R Tri Jeq + 8 +74 7.0 8 Zls
507 +8.56 + 7  [11.7 14 Min., Zis
R TMg 384 + & -19 7.5 ™" Ohd
386 + B =17 7l 24 Brk
387 + B =16 73 26 Hin
389 + 6 -4 7.3t 17 zis
392 + 6 -11 72 33 Klx
382: + B -11: 6.8 13 Wit
395 + B - 8 7.5 26 Voh
398 + 6 - 5 71 13 Rat/Rer
5 UMa 243 + 6,53 =10 [11.5 1 Min, Zis
350 + 7 -9 7.7 14 Zig
351 + 7 - 8 7.9 36 Yoh
352 + 7 -7 8,2 27 Brk
363 + g + 4 7e5 25 Hin
5G2 + + 72 73 15 Wit
T TMa 412 + 7 -7 8,1 23 Hin
412 + 7 -7 8.3 13 Wit
414 + 7 -5 8,5 20 Voh
447 + 7 - 2 B.1 17 Brk
422 + 7 + 3 B.3 21 Klx
RS Ma 3003 + 5 +14 9.2 11 Hin
304 +5 +18 9.3 18 Voh
305 + 5 +19 8,9 12 Zis
558 + B +13 9.7 13 Zls
564 + 8 +19 9,91 18 Voh
S ML 239 + 4 -16 8,3 25 Voh
247 + 4 -8 8.1 18 Zis
249 + 4 - B 8.2 16 Rer
250 + 4 -5 2,2 13 Rat
253 + 4 -2 8.2 30 Brk
254 + 4 -1 8,2 25 Hin
422 + 4.50 +1: [1M.6 10 Min.  Zis
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) Mirasterne {(Fortsetz

J.D. 2447,., B B-R m,, n Ben. Beob.
DML 213 +5 =53¢ gl 9 Hin
U mi 212 + 5.50 =26: [11.2 10 Min. Zis

365 + 6 -39 8.9 42 Toh
182 + & -22 8.2 21 Hin
385 + 6 =19 8.5 16 Zis
400 + 6 -4 8.0 35 Brk
R Vir 182: + 9 - 1 7.3 i Lhn
319 +10 -9 6.9 14 Hin
jﬁg +10 -5 7.0 15 Voh
U Vir 2481z +12 +321 8.1 8 Hin
R Vul 3623 +13 - 13 791 13 Brk
363 +13 0 7.5 < Zch
366 +13 + 3 8,0 17 Hin
367 +13 + &4 7.8 5] Zis
505 +14 + 5 7.8 14 Hin

Einzelbecbachtungen zu halb- und unregelméBlgen Verdnderlichen wur-
den im Bull. der AFOEV verdffentlicht. Die (B-R)-Werte wurden mit
Hilfe der Llemente des GOVS 1985/87 gerechnet. Abweichungen siehe
Bemerkungen !

Remerkungen: AA 29,3 Acta Astron. gg, Heft 3
IBVS Inf. Bull. Variable Stars

vis  visuell

rh photographisch

pev  photoelektrisch (V)
NMMIN HNebenminimum

NNMIN Normal-Nebenminimum
WMAX Normelmaximum

Beobachter: Ber  BERTHOLD, Th. Débeln
Rgr  BERGER, H. Scharfenberg
Bla  BLASBERG, H.-d. Iresden
Brk  BRANZE, R. Beerwalds
Brf  BRAUCKHOFF, D. Flauen
Bus  BUSCH, H. Harthsa
Die DIETRICH, M. Radebeul
Ens  ENSKONATUS, P. Berlin
Gol GOLDHAHN, H. Lohmen
Gro  GROSSE, P, Exrfurt
Gru GRUBE, W. Quedlinburg
Hin HINZPETER, R. Rostock
Klx KLIX, P, Sohland
Xuh  KUHWLENZ, F. Sonneherg
Lin LEFMANN, T. Erfurt
Ohd  OHDE, T. Rostock
Rat  RATZ, M. Hergas-Hallenberg
Rer RATZ, K. Herges-Hallenberg
Sck  SCHENK, H.P. Weimar
311  SCHILLE, D, Leipzig
VYoh  VOHLA, F. Altenburg
wis  wITT, U. Berlin
Zis  ZISCHE, F. Weigsdorf-Kiblitz

Zeh  ZSOHECH, M. Dresden
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of renewed brighitness decrease

of the flare star V 774 Herculis

Farouk M. Mahmoud, Helwan Institute
of Astronomy and Geophysics, Calro, Egypt
(Bingegangen am 44, Juli 1989)

bg tg

A new decrease of the afgarent brightness of the flare star
V 774 Her was detected August, 11988, In our opinion this
observation confirmed the phenomenon of M y 1980, During the new
minimum the brighiness fell by 4.30 mag below Ghe normal value

in our instrumental system., A Eeriudic variation in the bright-
ness of the flare star during its active state has also been
registered; the cycle length was 8.2 minutes,

Ein erneuter Abfall der Helligkeit dieses Flare=-Sterns wurde im
August 1988, wie schon im Mai 1980, beobachtet. Die Amplitude
des Minimums betrug 4,30 mag und die beobachtete Gesamtdauer
mindestens 22.7 Minuten. Eine zyklische Schwankung von 8.2 Mi-
nuten Periode schien aufgeprigt.

Gontinuoga photoelectric monitoring of the flare star V 774 Her

(= BD+22Y3406 = Gliese No, 718 = HD 171314) wag carried out ab
Kottamia Observatory ( A = -31049'g0"; = +29¥55'54"; H = 476m),
Egypt, as a continvation of the solar v cinity UV Ceti flare stars!'
Programme started at Stephanion Observatory, Department of Geodetic
Astronomy, University of Thessaloniki, Greece.

Unfortunately, not enough information is known of the behaviour of
this flare star during its activity:

GLEBOCKI et al. (1980) found that the spectral type of the atar is
K4V while in the General Catalogue of Variable Stars (KHOLOPOV et al.
1985) K2V is given. The conclusions of MAHMOUD and SOLIMAN (1980)
concerning the high flare activity of the star were not confirmed
during gatrol observations of 58,8 hours in the U band (CHUGAINOV
1983). PRTTERSEN and TSVETKOV (1985) could not detect hydrogen
Balmer lines in the spectrum, CEOGAINOV (1983) did not find
relation between the properties of this flare star and the BY Dra
syndrome (KUNKEL 1975), although there are somse similiarities
betweentBI Dra end V ?%4 Her with regard to colours, spectral type
and distance,

The photoelectric photometer used for our observations ia attached
%o the £/18 Cassegrain focus of the 74 inch reflector. It bas an
EMI 9558 B photomultiplier tube with an S-20 photocathode and is
equipped with a peltiar cooling system end a Brown strip chart
recorder. The observations were taken in the B band of the inter—
national UBV aystem.

During the photoelectric patrol observations on 1988 August 19, which
lasted 4h50win57s, a sudden hig decrease of the flare star's bright-
ness has been registered - called anti-flare. The observed total
duration of this "anti-flare" was 22min4Os., It shows at least -
distinet minimum eventa, which can easily be derived from fig. 1

(p. 25). Thelr ranges, reckoned in the magnitude scale, amounted to
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4.30, 4,30, 0.45, 0.45, end 0.58 mag, respectively.

Applying a Fourler &nalyaisoﬁgu ramme on our measured date of the
interval from 1 w25 fo 2 5&00 UT (i.e. 110 points) we got a
sinuscidal cycle with a period of 8.2 minutes as shown in fig. 2.
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In the figures the ratio (I.-I )/I_  1is composed of the intensity
deflections I of the quiet” st8te 8nd I, of the actual measurement,
both.backgrouﬂd-reduce . We should note that the standard deviat-
ion of random noise fluctuation € (mag) = 2.5 1lg [(I_+ 6)/I ] dur-
in% quiescent ge lmmedlately preceding the beglnning of the
anti-flare is 0.02 mag, and not higher than 0,04 mag at other
tlmes that night. The airmass duriﬁg the "anti-flare" event
slightly creased from 1.05 to 1.08.
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At this moment, no interpretation can be given for the shnormal

behaviour of V 774 Her during its active state. Therefore, more

detailed informations about this flare star are strongly needed.
Fhotoelectric and spectroscopic observations in several spectral
bands, especially in the international B band, should be started
silnultaneously in different observatories.
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Helle Beobachtungen der kurzzyklischen Zwe ova AM Cassiogpeiae
E. Splittgerber, Halle
(Elngegangen am 20, Juli 1989)

Abatract

For statistical purposes a listing of 168 maxima, derived from
observations on altogether 1419 Sonneberg plates, is given.

Die folgende Aufstellung (S. 27Ff) enthdlt 168 Maxima, die von
Schétzungen auf 191 Aufnahmen der Sonneberger 40-cn-Astrographen
(Feld 48 Cas) und auf N = 1228 Platten der Himmelsiiberwachung (SHU)
abgeleitet wurden. Die Astrographenaufnahmen weisen leider grobe
zeltliche Liicken auf. Nur ein Maximum konnte vollsténdig mit einer
Aufnahmereihe erfaBt werden (Abb. 2, S. 29), Die Maxima 244 1598
und 244 1960 sind fiir jeden Instrumententyp getrennt ermittelt und
zweifach angefiihrt worden. Auf Astrographenplatten gefundene Maxima
sind unter Bemerk en mit A bezeichnet. Alle anderen Beobachtungen
erfolgten auf den Flatten der Himmelsuberwachung. Die angegebenen
Helligkeiten (Vergleichssterne siehe Abb. 1, S. 28) wurden durch
den Anschluf an das SA 2 (Mt.nWilson-System5 nit Hilfe einer Uber-
tragungsplatte und des Sonneberger Katzenaﬂganphctgmetera gewonnen.
Die Feldmitte des Hilfs-Eichfeldes ist = 1%30% +70°37' (1950.0).
Herrn G. HACKE danke ich fiir die Ubertragungsaufnahme.

26



- 27 -

Liste der hellen Beobachbtungen

giD' J.D.

. mPE n Bem. =L mps n Bem.
25454.4 13938 AE 39621.4 137236 E
25491.5 13.82 A, B 39683.4 12.88
25535.7 13.71 A,E 39764.5 13.10 &
25623.7 13.69 4 A1 40261.3 12.76 2 1
25653.6 13.83 5 A,1 40301.3  13.04 B
25688.5 13.49 & A1 40359.5 12.98 E
25719.0 13.35 2 A 40417.0 13.12 2
26064.6 13.69 & 4,2 40485.5 12.9% 4 1
26413.5 13.43 4  A,2,g 40509.4 13.20 4
26421.% 13.35 2 A 40531.4 12,62 2
26440.4 13,56 A,B 40619.4 12.96 2
26748.0 13.70 6 A 40831.5 13.37 2
26770.0 13.41 4 A, 40917.5 13,41 T
36466.5 12.65: 4 1 40881.5 13.14 3
36544.4 13.01 2 1 41056,0 12.95 & 2
36596.4 12,93 b 41155,4 13,33 E
36698.6 12.93 B 41179.4 13.39 2 2
36896.4 13.40 E 41192.5 13.00 E
37000,6 12,93 E 44208.4 12,98 E
37016.5 13.13 E 41249,5 12.85 4 1
37317.6 12.95 2 41276.2 13.7 E
37353.6  13.09: E 41300.5 13.40 2
37561.6  13.664 A,E 41322,3 13,39 B
37614.5 12.87: i 4133.0 12,60 4 2
37669.3 12.87: B 41384,3  13.33 E
3I7871.4 12,95 2 2 41385,0 12.65 2
37917.6  13.37 E 414204  13.31 E
38088,5 13.01 4 2 41495.0 12.9 2
38147.5  13.31 E 41536.5 13.05 &
38170.0 12.83 3 2 415%0.4 13.07 2

8237.5 12,95 2 2 41598.3 12,90 44 A
38255.4 13.31 2 41598.8 12.95 12
38268.4 13.35 E 41666.7 12.95 E
38284.4 13,03 7 41684,6 13.39 E
38327.5 13 5 41797.4 12,92 2
388.5 13.22 E 41830.5 13'%8 E
38409.7 13.09 6 41854.4 12, E,a
3B440.0 13.04 4 2 41900.4 12.60 E
38473.6  13.09 4 1 41922.3  13.04 E
38557.4 13.39 E 41960.0 13.36 2
38640.4 13.25 6 2 41960,5 13.05 AE
38652.0 13.35 &4 1 41990.5 13,36 E
JB/709.4  13.30 3 42005.3  12.76 B
38853.0 13.38 & 42259, 12.92 E
38910.4 13.71 E 42600.0 12.93 b
38037.0 13.39 2 42609, 12.65 2 1
39023.5 13.31 7 42639,0 12.76 1
39270.4  13.43 B 42654.4 13,20 E
39389.5 13.40 6 42664,3  12.98 E
39408,.0 13.05 4 1 42717.4 12,94 3 1
39500.0 13.03 2 42741,2 12,60 E
39558.6 12.99 3 1 42816.6 12.76 E
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{Fortsetzung der Liste heller Beobachtungen)

J.D, J.D,

f)
24, .. mpg n Bem. P mPE Bem.
42831.3 13737 E 448540  12%94 4
42841,.6 13.20 2 449674 13,00 E
42870.0  13.00 E 44987.3  12.98 B
42891.5 13.35 E,a 45001.6 13,36 E
42895.5 12.87 B 45044.5 13,00 E
42961,.4  12.95 E 45055.5 13,35 B
43012.4 12.75 6 2 45103,0 13.00: 3
43076.5 13.00 &4 45268,5 13,00 E
43213.3  13.14 B 454934 13.36 E
43250.5 13,37 B 45530.4 13,01 B
43273.,4 13,20 B 45561.6 13,33 E
43287.4  13.46 3 45647.5 13.05 2
43430.0 12.80 5§ 2 45673.0 13.03 ¢ A,d
43483.4 12.98 2 45680,5 13.41 3 A
43576.0 13.36 2 45770.6 12.98 E
43749,5 13,40 E 45810.4 13,05 2 1
43849.5  13.42 B 45822.4 12,92 3
44251.4 12.98 3 46093.6 12.98 B
44355.# '13-0“1 ETG 46113.5 13.50 3
44373.5  13.37 46287.4  13.40 B,e
490,55  12.98 E 46296.5 13.05 4 A
44523.4 12,65 E 46321.5  13.83 AE,f
44591.3 12.89 E 46328.5 12.76 2
44633.2 13.31 3 d 46351.5 13.39 B
44638.3 13.31 2 46685.5 13,38 &4 A
44693.4 13,20 E,a 46708,0 13.03 5 A
44701.5  13.47 E 46737.5  13.3% b
447324 13.35 E 46763.4 13.90 3 A
44822.5 13,37 E 46773.5 13,00 E

n = Anzahl der die Eruption charakterisierenden Beobachbtungen
(inkl., An- oder/und Abstlege)

Bemerkungen:
E = Einzelbechachtung
1 = Anstieg
2 = Abstleg

a! verldBliche Beobachtungen zwischen dieser und der nédchst-yer-
zelchneten Eruption fehlen

b: schwach 42601.4

c: schwach 44370.4

d: szwischen dieser und der nichsten Eruption mehrere schwache Beob-

achtungen -
e: schwach 46292.5 LI . N
£+ schwach 46327.5 ' -
g! Abstieg bis 26418.4 (16700) ~ 8 ¢mn " .

a8 .
. e e L,

Vergleichssternhelligkeiten: o et )
va12%77; w1309 y=13756; a=13796; | ® a g v

il m mg .
=142 34 6214792, @=15740; £2157814 . -—v

_qell

B=16.13 e—w o ° Abb.T
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Mg
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Anmerkung des Redakbeurs zur vorsngehenden Arbeit

Das in Abb. 2 gezeigle Maximuu scheint von auBergewchnlicher Dauer
zu seln (Supermaximum?). Normalerweise wird auf durchschnittlichen
Platten der SHU eine Eruption im Mittel etwa L = 2.5 Tage lang hel-
ler als 135 beohachtbar sein.dSo sind in dem Materi&l des Autors
festgestellt: L £ 1 (2m&1), 1 (1), 1...2 (1&, E &3%&2 gﬁ? éjd(?},
< 49°(3), > 4d (1), £597(2), 254" (2), 5...64" (1), 627(1). Hiche
hierzu auch dle Lichtkurven bei RICHTER (Verdff. Sternw. Sonneberg
15125 1961) und bel RICHTER, NOTNI und TIERSCH (Astron. Nachr. 209,
13 1988 = Mitt. Sternw. Sonneberg Nr. 92). In dem Material des
Autors zdhlt man insgesamt n = 265 SHU-Beobachbtungen, die = 13850
8ind. Damit ergibt sich statistisch eine mittlere Zyklenldnge von

T=1.L5 =1l
Die in genannter Literatur gebroffenen Aussagen iiber die Kiirze der

2 klgnlﬁnge werden somit anhand eines viel grifSeren Materials be=-
statigt.

Zum Periodenverhalten des B-Lyrae-Sterns VY Lacertae
P. Kroll, Jena (Mitglied des AKV)
(Eingegangen am 25. Juli 198%)

Abstract

The star was investigated on blue-sensitive Sky Patrol plates of
the Sonneberg Observatory. ©3 Minima could be found, With the
help of this material and published observations we cbtained
improved elements. A successiv changing of the period, supposed
by previous authors, could not be confirmed.

3. ROSSIGER untersuchte in (1) das Periodenverhalten dieses Sterns

und vermutete eine allméhliche Verkleinerung der Periodenlidnge, was
durch verschledens Literaturstellen belegt schien (s. (2).??%65),
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Dieser Sachverhalt wurde auch bereits von J.M, KREINER und J, TREMEQ
in (9) erwihnt, die den Beglnn einer Periodenénderun vermuteten.
Da der Stern im photographischen Bereich zwischen 1072 und 1120 ver-
dnderlich ist, schien eine Analyse des Periodenverhalbtens auf der
Grundlage des Materials des Sonneberger Plattenarchivs lobnenswert.

Tahelle: Liste aller Minima

Nr. J.0. (hel.) B (E-H)I (B-R);p As Quelle
1 24 24708,367 -9574  -0%009 -0%013 8
2 26589,470 =7759 0,009 0.007 8
3 26624.397  -7725 0,004 0.001 3
4 26937.359 -7423 0.019 0.018 3
5 27655,451 -6730  -0.006  -0.008 2
6 27657.540  -6728 0.010 0,009 0
7 27683,468  -6703 0.032 0.031 0
8 27683 .446  =6703 0.009 0,008 1
g 28108.277 -6293 -0,020 -0.020 )

10 28164 .242 -6239 -0.012 -0,013 2
11 28947.666  ~5483 0.010 0.010 (8)
12 30999.402 -3503 -0.020 -0.,018 1
1% 32828.402  -1738 0.007 0.011 O:

15 33887.411 - 716 -0.027 -0,022 0
16 34228,363 - 387 0.000 0,00
17 34604,477 - 24 -0,043 -0.033 0 (6)
18 34629, 389 0 -0.001 0.005 (6)
19 34768.256 134 0.009 0.015 0:

20 35400, 305 iy -0,052 -0,045 O:

21 35718 . 478 1051 -0,006 0.00
a2 35742.332 1074 0,014 0.021 3

23 36432.478 1740 0,021 0.029 2

24 36461.439 1768 -0.033 -0,025 2

25 36462 .486 1769 -0,022 -0.015 1

26 37205 .479 2486 -0,01 -0,

2 37518 ,438 2768 -0.004 0,004 17
30 37518, 440 2788 -0,002 0.006 (8
E)| 37545, 381 2814 -0, 004 0.00
32 37545.383 2814 -0.002 c.oog 1;;
33 37545.385 2814 0,000 0,009 17)
W 37545 .402 2514 0.018 0.029 01
35 37575.423 2843 -0.013  -0.004 2
36 37603, 424 2870 0.010 0.0
37 38001.294 3254 -0,039 -0.0}3 %
N R

L bl q’ r(}aq‘

40 38235.523 3480 -0,002 0.008 g

4 38237.558 3482 -0,039 0

PR3 e B

ﬁg 38371.272 3617 0.000 8:848 i

38398.226 3637 0.011 0.021 2
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Nr. J.D. (hel.) B (E—R)I (B-—R)II A8 Quelle
46 24 38495,621 3731 -0.001 0.009 11
zg 38549,.523 3783 0.017 0.027 0

39060, 360 4276 ~0.016 -0,006 2
49 39142 . 246 4355 0.007 0.017 0
50 39349.459 4555 -0.030 -0,019 0
51 39375, 387 4580 -0.007 0.003 ES
52 39828 ,242 5017 0.008 0.020 8
53 40088 , 384 5268 0.053 0.064 16
54 40119,482 5298 0.0863 0.075 16
55 40147 .461 5325 0.064 0.075 15
56 40148, 450 5326 0.016 0.028 1
57 40173, 314 5350 0.010 0.022 0
58 40463 . 439 5630 -0.013 -0, 001 (8)
59 40778 .489 5934 0,018 0.030 1
60 40836.,487 5990 -0, 014 -0,002 2
61 40858, 345 6011 0.083 0.096 214
62 40859, 371 6012 0.073 0.085 14
63 41178 447 6320 -0, 014 -0, 002 (8
6l 41549, 452 6678 0.015 0.028 0:
65 41604, 353 6731 -0, 006 0.007 1
66 41628,289 6754 0.097 0.110 (10)
67 41689.309 6813 -0,021 -0.008 1
68 41717.272 6840 -0,038 -0.024 2
69 41920.459 7036 0.046 0.059 01
70 41921, 445 7037 ~0.004 0.009 2
71 42607.514 7659 0.070 0. 084 (1)
72 42609,499 7704 -0.018 -0,003 1
73 42633.408 2724, 0.058 0.072 (11)
74 42975 .,278 2861 -0,038 -0,024 0
75 43005 . 446 8083 0.084 0,098 (12)
76 43436, 455 8499 0.014 0.029 0
77 43749 ., 467 86801 0.080 0.096 (13;
78 LINGE , 449 9493 -0.,019 ~0,003 (1
79 Y4466 475 o493 0.006 0.022 o}
80 444867 ,.491 Q494 -0.,014 0.002 3
81 44577.335 9600 -0.012 0.004 2
82 45237.398 10237 ~0,037 -0,020 2
83 45238 444 10238 -0.028 -0.011 3
84 45525,509 10515 -0.003 0,014 1
85 46270.529 11234 -0,043 -0.025 1
86 46351.395 11312 -0, 004 0.014 1
8 46404.237 11363 -0.011 0.007 2
8 46405.244 11364 -0.039 -0,021 2
89 47039.424 11976 -0.043 -0.024 0
a0 47094 . 346 12029 =0,042 -0.023 1
91 47437.357 12360 -0.027 -0.008 2

(As gibt die Stufendifferenz an, um die der Verinderliche schwicher
ist als der Vergleichsstern ¢ (s. 4bb. 3, 5. 32)).
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Der Stern wurde deshalb von mir auf den folgenden alten und neuen
Feldern der Himmelsiiberwachung untersucht:

Faéd Flattenzahl Minimg Zeltraum

228 4400 & 200 8

g%ﬁ +409 ~ 200 3 } 1934+ 441956
+HH0 & 500

Fir eine mdglichst aussagekrdftige Analyse wurden weiterhin publi-
zierte Minims herangezogen. Insgesamt standen damit die in der Ta=-
belle (S. 30f) aufgefiihrten Minima zur Verfiigung. Aus allen Minima
wurden folgende Elemente obgeleitet:

Min. = 243 4629.390 + 19036245496 + & (1)

Daraus ergeben sich die (B—R}I—Werte. bs ist auffallig, daB die
Minima Nr. 53, 54, 55, 61, 62y 63, 66, 71, 73, 75 recht groBe (B-R)-
Werte aufweisen. Durchweg alle diese Beobachtungen entstammen dem
BBSAG-Material ((10)...(16)), d.h., es sind jeweils aus 6 bis 20
visuellen Einzelbeobachtungen abgeleitete Minima,

Es ist unklar, wie diese iliber einen langen Zeitraum signifikante
Abweichung auftreten kann, denn im gleichen Zeltraum lassen sowohl
die Beobachtungen anhand der Himmelsilberwachung als auch andere
publizierte Minima keinen solchen Trend erkennen,

Ohne Hinzunahme der BBSAG-Beobachbtungen ergeben sich dle folgenden

LElemente: a
Min., = 243 4629.384 + 17036244444 « | (II)

Hiermit wurden die EB-R) -Werte berechnet; das entsprechende Dia-
gramm zeigt Abb. 1 (5. 3!;.

Daraus geht zlemlich deutlich herver, dal die Pericde wvon VY Lac
keiner augenfédlligen Anderung unterworfen ist. Die von RUSSIGER
sowle KREINER und TREMKQO vermutete Periodenindsrung kann damit
nicht hestidtigt werden, Es ist anzunehmen, daB die aus der Litera-
tur hervorgehende scheinbare Pericdenverringerung aus der Moglich-
keit resultierte, die Periode zunehmend genauer zu bestimmen. Im
Laufe mehrerer Jahrzehnte hdufen sich die Beobachtungen an und ge-—
statten dann natlirlich eine pridzisere Bestimmung der tatsdchlichen
Periode. In Abb. 1 sind zum Vergleich die Gersden mit (B-R)= O
eingezelchnet, bezogen auf die iIn (1), (3) und (5) publizierten
Elemente. Zusidtzlich zur ﬁuche nach Minima wurde der Stern auf allen
496 Platten des Feldes 23 +40° (1956,..1988) geschédtzt, Die daraus
resultierende, mit den [lementen II gerechnete, Lichtkurve zsigt
Abb. 2 (5. 32). Die Ordinate des Diagramms gibt die relative Stufe
der Schitzung an.

Trotz der sbtarken Streuung ist das typilsche Bild eines ﬁ—Iyrae-
Verdnderlichen gut erkennbar.

Von W.P., TSHESEVICH (7) wurde elne Umgebungskarte publizilert, die
aber entweder fehlerhaft ist oder wenigstens fiir photographische
Untersuchungen nicht taugt. Deshalb ist in Abb. 3 (8. 32) eine
neue Karte angegeben (nach Platte Te,, 3254), nebst den Stufenzahlen
der benutzten Vergleichssterne.

Herrn Dr, W, WENZEL mdchte ich fiir die Empfehlung, diesen Stern zu
untersuchen, sehr herzllch danken.
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Bemerkungen zu dem Stern Kiistner 1082 im Kugelhaufen M15

I. Meinunger, Sonneberg
(Eingegangen am 28, Juli 1989)

Den Stern 1082 aus KUSTNERs Katalog wvon M15 (VerSff, Bomn 15; 1921)
verddchtigte CHU YU-HUA (Acta Astron., Sinica j%;p.164; 19 der
ultrakyrzperiodischen Verdnderlichkeit mit geringer Amplitude

(P = 09087, A = 0.2 mag). Das Objekt wurde auf Plalten des Tauten-
burger Schmildtspiegels geschitzt, dle zu folgenden Zeiten aufge-

nommen worden waren. U-Bereich: é#ﬂ 9794, 36859796, 34439798, 36319799.241;
9801.%01;9801.3?9%B-Beraiﬂh: 243 7903.453; 9791. 3444 9791. 371;

9792.342; 9801.244; V-Berelch: 243 7903.477, 7907 .464; 7932,415,

Erhellungen von K 1082 waren um 243 7903.453 (B);9792.342 (B);

7907.464 (V) erkennbar. Inwieweit diese Erhellungen aber echte

gaxima oder nur Streuwerte darstellen, kaon nicht entschieden wer-
en,

8iG 9/30/89
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Remark on the period change of the RR Lyrae star IR Monocsrotis
W. Wenzel, Sonneberg

(Bingegangen am 30. August 1989)

Abstract

Two perlod changes (or a continuous variation of the period) are
documented by Sonneberg plates of the years 1941 to 1987.

This faint RR Lyrae star, which happened to have been observed fair-
ly intensively {(chronological references see bhelow), was estimated
by S. LEIMANN on newly taken Sonneberg plates of the years 1984 to
1987. 4 maximum observations at J.D. {(hel.)

244 6083.493
6084, 374
6361,661
e707.64

are not in good accordance with the refined elements of CAIVO and
giggﬁf{glgﬂ (1985), who already took into account a period change in

0’20
0-C

-+0.10

:_ﬂ_: T : ___.,.-
T

L ]
--0.05 0 ‘IUPDD ZDPDD E

I

Our figure shows these authors' 0-0 diagram of all maxima available

in the literature, supplemented by the dates given above, and com-
uted on the basis of the elements published by RATHMANN and WENZEL

1960) -
C = Max. = 243 4342.562 + 0%4576044+E (D

Hot considering the gap between 1944 and 1952 and the possibility
that the period was (or is) continuously vari,{zi:ng, we find that the
data are best represented by the following three periods:

o457 6044  (19417...19547)  (I)
0.457 6131 1954?...*\953} I1)
0.457 6074 (19€8,..1987 I1D)

In the diagram the full lines correspond to these periods, whereas
the period of CAIVO and RUSSIGER is indicated by the broken line,
Open circles denote mean values of appropriate groups.
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Maxima der Zwersnova CY Ursae Majoris

D. Bthme, Nessa (Mitglied des AKV)
(Eingegangen am 22, August 1989)

Der von GORANSKIJ (Astron. Tsirk. 955,8) 1977 entdeckite Verinder-
1iche wurde bisher im wesentlichen nur in Japan und der BRD von
Amateurastronomen beobachtet, Nach der anfinglichen Vermutun y daB
es sich um einen normalen U-Geminorum-Stern handelt, identifizier-
ten KATO et al. (Varisble Star Bull, Japan, no. 5) den Stern als
SU-UMa-System., Durch die intensive Baobachﬁung eines wahrscheinli-
chen Supermaximums fanden sie einen kurzperiodischen Lichtwechsel
mit einer Feriode von 0.0598 Tagen.

Der Verfasser priifte die Gegend des Sterns auf 296 Blauplatten der
Sonneberger Himmelsiiberwachung (SHU) aus den Jahren 1962...88. Der
Stern konnte nur auf 7 Platten sicher beobachtet werden, und da-
durch sind 6 neue Ausbriiche nachweisbar. Ein weiterer bislang nicht
bekannter Ausbruch wird im Atlas Stellarum belegt, in dem der Stern
auf Karte 50 deutlich sichtbar ist. Die Tabelle enthilt alle bis—
lang bekannten Eruptionen.

Nr. J. D Hell. Quelle

1. 243 7824 13%1 pg BUEME (SHU

2. 3 8709 13.2 pg BOEME ( "

e 3 9942 13.8 pg BUHME ( "

4, 4 0331 14.0 pg Atlas Stellarum

5. 4 1917 14.3 pg BOHME (SH

6. 4 28139 12.8 p BUEME (

7. 4 3192 1.9 8 GORANSKEIJ, Astron. Tsirk. 955
8. 4 5783  13.0 pg BORME (SE()

9, 4 7167 12.3 vis WATANABE, TAU Circ. 4526

10, 4 7300 13.5 vis KUSHIRO, AAVSO Circ. 212

1. 4 2464 12.2 vis WAAGEN, IAU Cire. 4763

12. 4 7614 12,3 vis SCEMEER, IAU Circ. 4763 und 4765
13. 4 7679 12,6 vis SCHMEER, IAU Cire. 4791

Die kleinsten Intervalle zwischen zwei aufeinanderfolgenden beob-
achteten Ausbriichen betragen 65, 133, 150 und 164 Tage.

WATANABE (Variable Star Bull. Japan, no. 10) vermutete ein Inter-
vall zwischen zwei Supermaxima von §97 Tagen. Die jetzt gefundenen
weiteren Eruptionen erlauben nicht die Ableit einer klaren Pe-
riodizitéb, was aber fiir einen SU-UMa-Stern natiirlich ist,
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Lichtwechsel von PZ Oassiopeise (BD 60° 2613)
P, 8tein, OberweiBhach
{Eingegangen am 4. Dezember 1989)

Im voraus erscheint der Hinweis sinnvoll, daB in unmittelbarer
Nachbarschaft des Sterns ein weiterer Stern won mpv 402 vor-
handen ist (KUDASHKINA 4984), Dem Aubor ist nicht bekannt, ob von
diesen Nachbarstern Helligkeitsschwankungen ausgehen, die sich
storend auf die Untersuchungen an PZ Cas auswirken, iunh WENZEL
erwahnt %.B., daB der Nachbarstern auf Sonneberger Astrographen-
platten bel 160 em Bremnweite nicht immer klar vom Verinderlichen
getrennt werden konnte.

Zum Lichtwechse)l des Veriinderllchen geben die aufgefilhrten Autoren
in chronologischer Reihenfolge folgende Zyklenlinge ans

900 Tage WENZEL (1956)
BBO Taze BOHME (1983)
801.3 Tage KUDASHEINA (1984)

WENZEL verwelst welterhin auf die M8glichkeit von raschen Hellig-
kelteénderungen von rund 1,0 mag innerhalb von 6 Tagen sowie auf
wellenartige Schwankungen im Bereieh 30,...100 Tagen.

Der Verdnderliche wurde auf Flatten der Sonneberger Himmelsitber-
wachung (SHU) vom Autor geschitzt, davon 358 im Rereich mpv so-
wle 579 im Bereich mpg, Be wurden Aufnahmen sus dem Zeltraum J.D.
243 6400, . .244 1300 sowie 244 4900, ..6700 herangezogen. Unter
Einbezlehung der Schitzungen von BUHME ist somif durch den Ar-
beitekreis Verdnderliche (AKV) der gesambte Berelch 243 6400..,
244 6700 auf Platben der SHU abgedecki. Zu den Verglelchssternen
im Bereich wpv =ishe RUDASHEINA, Abb. 1 zeigt einen Ausschnitt aus
der vom Autor gewonnenen Lichtkurve, Charakteristisch (in beiden
Farbbereichen) iat im Absties das Auftreten eines Buckels oder
Helligkeltsaughruches,

Stufen (pg)
14 o %t et Jev .
Zﬂ.... " . » .'ﬁ ... -.. '.: .g'. . -n'.' ,.t'! '.t f:... .
" 2439000 Ly 2440000  JD7 T
| |
Abb. 10 Tage- Mittel
E;F\.’
L.+200° . . .
x » - X ¥ »
-0 L] ™ X
X g X W X u . LI X [ ]
200 .
U 5 10 E

|
Abb. 2 x Max.  « Min.
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Die Auswertung der durch den AEV (BROEME/STEIN) ermittelten Maxima
und Minima ergibt folgende Elemente:
Max. = 243 6618 + B841.7 + B

t(maz) - t(min) = 0.43 « P
Mit diesen Elementen errechnen sich folgende B-R:

E Max. Hiﬂ.-
B-«R B=R

-1 N + 292¢

4] + 112 - 199 ;
1 + 90 + 216
2 - 33 - 43
3 - 24 + 11
4 - 81 - 16
5 - 43 - 47
6 - 70 - 80
7 - 42 - 61
8 - 14 + 107
9 + 54 + 175
10 - 31 3 - 66
11 + 25 3 + 207
12 + 128 3 + 105

Das entsprechende Disgramm zeight Abb,., 2 (8. 37). Gegenwirtig deutet
sich wleder eine Zunahme der Periodenldnge an.

Abb. 3 (S. 39) zeigt aus den Schitzungen des Autors gewonnene Perio-
dogramme, Dazu wurde das Verfahren nach JURKEVICH angewandt. In bei-
den Farbbereichen treten u.a. Perioden von 1 und 2 Jahren auf, dle
sich gls Scheinperiocden intevpretieren lassen. Die Lage der Haupi-
maxima bel 810 und B850 Tagen bestétigen am beaten dle Elemente

nach KUDASHKINA sowle aus den AKV-Beobachtungen. Weiterhin deutet
8ich im Bereich wvon 600,..650 Tagen eine weltere Periode P' an.
Allerdinge 1dBt sich P', wenn P = 842 d gelten soll, durch folgen-
den Zussmmenhang erkl&ren:

1/P' = 1/365 4 - 1/P
= 0.0016 a~1
P' =625 d

Bs kann also davon ausgegangen werden, daf fiir den langsamen
Lichtwechsel nur eine Periode verantwortlich ist.

Abb, 4 (8, 39) gibt die mit¥lere Lichtkurve wieder, gerechnet mit
den Elementen aus den AKV-Schédtzungen. Auch dieae EKurve zeighi deut-
lich den Helligkeitsbuckel im abfallenden Ast der Lichtkurve.

Die Schitzungen des Aubors ergeben eine Gesambamplitude im photo-
visuellen Bereich von 7.4...9.0 mag und langsamen regelméBigen
Lichtwechsel. Als mitilere Helligkelt wurde mpv = 8%24 ermittelt.
Die Schitzungen des Autors schlieBen eine geringfiigige Abnahme der
mittleren Helligkeit um ca. 0.25 mag im untersuchten Zeitraum im
Photovisuellen nicht auas.

Nach LEE (1970) gilt fir das Spektrum M3.5Ia, das er PZ Cas zuord-
net, My = -6%5, B-V = +1973,
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Abb. 3 500 1000d Periode

Mpv Mpg

AN

gn der glelchen Arbeit werden fiir den Stern folgende Werte angege-
en:

¥ = 31]390

B-V{Messung) = 2758

A(v) = 3.3 mag

Entfernung = 2.6 kpe
Der Unterschied zwischen dem Wert V = 8P90 von LEE und unserem
mittleren Wert mpy = 8%24 erkliért sich nicht nur durch den Licht-

woechsel des Sterns, sondern auch durch die Farbgleichung der RPI-
und der ZP3-FPlatten (KUDASHEINA) plus Gelbfilter,

Bei WEGNER (1989) wird die interstellare Extinktion in einigen
Feldern in Cas untersucht. PZ Cas fillt in das untersuchte Feld
"B", Plir PZ Cas errechnet sich die interstellare Verfiarbung zu

E(B-V) = B-V(Messung) - (B-V)(soll)
(2.58 - 1.73) nag
0.85 mag

In dem oben genannten Feld "B" teilt WEGNER fiir Sterne V heller
10.5 R = 3.67 mit, Entsprechend

Abb.4

I
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A(v) = R » E(B-V)
3.67 « 0.85 mag
3.12 mag

ergibt sich ein Entfernungsmodul

]

1]

y=no-=M=A(v)
g0 + 695 - 3.12 mag
12948 (2.9 kpe).
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in the season 1989

W. Gotz, Sonneberg
(Received February 19, 1990)

Abatract

Prom the star 33 observations in B are given. All of them are
from the low statbe.

In studying the long term behaviour the star was inspected on 33
blue-sensitive plates (ORWO-ZU21+GG13+BG12) from 24 nights obtalned
with the 5D/?G/E‘i?2 cn Schmidt camera of Sonneberg Observatory co=-
vering the time interval between April 11 and November 29, 1989.

The individual estimates, which are listed in the table, are linked
to the sequence of comparison stars given by WENZEL (‘19é3). For
the comparison star ¢ of this sequence the magnitude B = 18925,
given by KALUZNY (1988), was used.

As in the series of former years (GOTZ 1985, 1986, 1987, 1988,
1989) all ohservations given in the table are from the low or in-
active state of the star, which in most of the cases is below the
limiting magnitude of the plates (iv = invisible).
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J.D. hel. Iy, J.0. hel. g
21]‘#’-#11 E‘F‘-h--r
7628, 58? >18.25 irv 77609 .568 =18.25 iv
605 18.65 7770.530 18,25 iv
7851, 469 2>17.50 iv Ferr et 17+50 iv
7669.430  >»17.50 iv ?7792.338 18,25 iv
7a70.433 18.25 « 3548 18.25 iv
671,432 18.25 iv 7803, 4% 18.95%
7672 . 428 >18,25 iv LS 18 .45
7673 . 454 18.35 7805, 355 18,40
T6EE2.431 18.65 »18,75 iv
A48 3»17.50 1y 7822, 315 18,75
7691.499 18.75 7827. 410 18,55
515 18,25 iv 437 18.25 iv
7703, 461 18.25 iv ?850 3?3 18.25 iv
774,520 18,75 18.25
?715.500 18.75 7860, 40? »>17.50 iv
7745.802 18,75 430 518,25 iv
7763.436 }"IB 25 1w
References:
7%, W., 1985, Inf. Bull. Varisble Stars nc. 2732
GﬂTZ W., 198&, Inf. Bull, Varisble Stars no. 2895
GﬁTZ, W.y 41987, Inf, Bull, Varisble Stars no. 3013
g%g%, W., 1988, Inf, Bull, VTarishle Stars no. 3166
1

Wes 1989, Mit%, Verdnderl. Sterne 12,9
KALUZNY, J., 4988, Acta Astron, 38,2
WENZEL, W., 1983, Inf, Bull. Varis le Stars no. 2452

Yisuglle Beobachbunsen von R {Joropnee Borealls
Arbeitskreis "Verdnderliche Sterne" (ARV)

duganmengestallt von I. Bohme, Nessa
(Eingegengen am ‘12, Degember 15589)

Der Verénderliche wurde weiter durch die Mitglieder des Arhelts-
kreises "Verdnderliche Sterne™ heobachbtet, Dexr Zussmmenstellung
llegen 235 wvisuelle Schitzungen aneg dem Zeitraum vom 1.6.1989
bis 30,11.1889 szugrunde. Die Llchtkurve hildet den Anschlufi an
die in Mitt. Verinderl, Sterne 12,p.15 verdifentlichie Rurve.

- 6.0 .
m, v P

- 6.0 *

- 2447650 7850
Baohachber: : L L
BRETSCHNEIDER, Rosteock u-16 Rﬁmz, K., Herges-Hallenberg B8
BUHME, Nessa 19 RATZ, M., Herges-Hallenbherg &4
ENSEQWATUS, Berlin 31 ?GELA Altenhurg 43
ELIX, Hirschfelde &7 WIPT, Berlin 13
LEEMANN, Erfurt & ZIMMERMANN, Grofpdsna 11
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Optical behaviour of the polar AM Herculis in 1989
W. Gotz, E. Heiland, Sonneberg

(Eingegangen am 31. Januar 1990)

Abstract

Fhotographic UBV ohservations of the star obtained in the season
1989 are given in detail to complete the long-term light-curves
and to study the optical behavicur,

Using the sequence for comparison stars given by HUDEC and MEINUNGER
(19?3) we measured the star on 111 blue-sensitive (ORWO-ZU21+GG13+
BG12), 31 photovisual (ORWO-RP1+GG14) and 37 uv-sensitive (ORWO-
2U21+UG2) plates from 55, 20 or 23 nights respectively obtained
with the 50/70/172 cm Schmidt camera of Scnneberg Qbservatory cover-
ing the time interval between 5 March and 26 December 1989.

The annual light-curves in B, V and U are given in Figure 1 (p.45).
The individusl night means show the star in the high and the low
state alternately. From the light-curve in B 4 high state phases
and 3 phases of low state can be seen there. In this connection

it is worth mentioning that the first high state in the light-curve,
which gtops at J.D. 244 7660, is the end of a long term high state
of 987% duration, From this high state of AM Her at the mean bright-
ness B = 1300 and &t J.D, 244 7648 two emission spectra were ob-
tained by LUTHARDT and NOTNI. A further one, which dates from J.D.
244 7803 at the mean brightness B = 1482, characterizes the fainter
range of the high state. A8 can be seen from Figure 1 in this phase
the B brightness of the star is deoreasing continuously to the
following low state., Details of the spectroscopic chservations,
which were cbtalned at the 2 m telescope of Tauvbtenburg Chservatory
will be given in another publication.

The annual mean brightness of the high state, which 1s caused by
Kwra% heating, amounts to B = 133?8, V = 14807 and U = 13%34, bub
thgi rightness in V and U represents only a small number of obser-
vationa.

From 23 nights we obtained 36 U-B and 33 B-V colour indices. The
B-V colour indices complete the colour magnitude diagram mp/(B-V)
given b%hGﬂTE (1984) und are in agreement with the behaviour shown
there., The colour-magnitude diagrem B/(U-B) is Eiven in Figure 2
(p.46). It completes the former ones given by GUTZ (1986, 1988),
but in most of the cases with fainter mean B-brightness,

The two-colour diagram (U-B)/(B-V) of the series 1989 given in Fi-
ure 3 (p.45) is similar to those of other years published by GOTZ
U1%§E, 1988)., The B-V colour indices become larger with decreasing

In order to atudy the influences of occultation light changes on
the overall light-curves, all chbaservations were reduced to one
common epoch by means of the improved orbital elements published

¥y GOTZ (1984). It can be seen from the observatlions that in the
bright state periodic variations only in U with minima at the phase
0.0 are recognizable. In the low state on the contrary only in B
such variations with maxima at the phase 0.0 can be stated.

The individual observations in B, V and U obtained in the season
1989 are given in detail in the following tables.
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47618 .579
49626 ,487
47628 ,554
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47651, 410
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47651.448
47653, 404
47655 , 448
47655 . 475
47661.565
47669, 396
47669.415
49670, 394
47670.413
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47671, 4112
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1. Photogrephle observations in B
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J.D, hel.
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J.D., hel,
2%-...

47673 435
47690.520
47706 .454
47714 ,450
47714 502
47715 448
47717 466
47719.515
4774k 506
47744, 483
47769.375
47769 444
47770, 384
47770 . 548
47776.354
47776 .506

J.D. hel,
2%'!.‘

47673, 394
47682 .,469
47690.487
47706.417
47706.489
47714.416
47714..467
47715.413
47717 .432
47719.472
47744, 369
47744 ,44.3
47749.433
47753.355
47769.334
47769.397
47770.343
47770.406
47770.490

mv

14.92
15.37
14.88
.05
14.79
14,57
15.18

14.20 3

15.20
15.98
14.93
19.31
15.03
15.81
LIVE
14.61

™y

.82
14.68
14,57
14,48
14,3

4.1

14 .04
13.77
13.14
13.06
14,62
14.73
14,61
14.56
4. 77
14.68
14.56
14,88
14,73

- b4l -

2. Pnotographic observations in V

3. Photographic observations in U

44

J.D. hel.
24 a e

47777 410
47803. 34
49803, 372
49804, 319
47804 , 378
47804 455
47805.336
47805 .43
47823.292
49825 .378
47827308
47827.367
47848 .,279
47850.290
47850, 349

J.D, hel.
el N

47776.316
47776 . 374%
47777 .370
49803.276

47803,333

47804 ,281
4?804 339
47804 , 408
47805,297
47805. 374
478273,248
47823.355
47826.337
47827 ,269
47827, 328
47848.235
47850.251
47850, 310
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Photometric beshaviour of KR Aurigse in the season 1989,/1990

W. Govz, Sonneberg
(Eingegangen am 25. April 1990)

Abstract

Biightness measurements of KR Aur on blue-sensitive plates are
given.

In linking to the sequence of comparison stars given by FOFOVA
(1965) the star was measured on 37 blue-sensitive plates (ORWO-
ZU21+GG13+4BG12) from 18 nights obtained with the 50/70/172 cm
Schmidt camera of Sonneberg Observatory and covering the time
interval between October 3, 1989 and March 18, 1990, The indivi-
dual observations are listed in the table. Using the means of
brightnesa of each night, in figure 4 the light-curve of the ob-
Jject is shown. As in the season 1988/1989 (GOBTZ 1989) the star
is in its bright state,

JIDO hel- JID. halt
244, ... = 244, ,,, B
7803.538 19865 7886.417 13737
7803.584 13. 74 7919.345 13.22
7804 ,551 13,85 7919.384 13.58
7804,568 13.65 7921, 307 13.70
7805.555 13.68 7921.326 13,34
78065 ,.573 13.62 79211.345 13.59
78234873 13.43 7921.369 13»#8
7823.500 13.67 7943.370 13.2
7826 ,600 13.92 7943, 391 13.25
7826.617  13.9% ?945.431 13,40
7827.646 13.59 3 7945 . 462 13.53
7827 .,663 13.58 7046 , 383 12,97
7860.,609 13.23 : QU6 , 407 13.26
7860,630 13.35 : 7967, 314 13.84
7861.528 13.17 7967.333 13,82
7861 .548 13.40 3 68, 13.62
7864, 600 13.22 7969, 326 13.55
7864 ,619 13.08 : 7869.345 13,55
7886 . 386 13.15
H"IIE
~ 13.0 . .
¢ "
~ 14,0 *
2447800 7850 7900 7950 J.D
Refersncea: ! ' ! —~

POPOVA, M., 1965, Peremennye Zvezdy 5,534
G0TZ, W,, 1989, Mitt. Verinderl., Sterne 12,13
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Yerbesserte Periode von UW Hydrae
Th. Puhrmeister, Sonnseberg

(Eingegangen am B. Januar 1990)

Der Algol-Stern UW Hga wurde bereits von VAN SCHEWICK (1) und RICH-
PER {E? untersucht, Nach (2) ist dle aseinerzelt ermittelte. Licht-
kyrve nlecht eindeutig, da zufillig in der Nihe der Phase 0933 und
0467 kKeine Becobachtungen lagen, bis auf zwel deutliche Schwichungen
bel O464. Hieraus wurd$ in (2) die Vermutung abgeleitet, daf ent-
weder nahe der Phase Ov64 ein exzentrisches Nebenminimum liegt
o&gr dle berechnete Periode P = 3%1662915 durch 3 geteilt werden
muf.

Die Schétzung von UW Hya auf Sonneberger Astrographenplatten er-
brachte die im folgenden aufgelisteten Minima, wobel die Minima
bis 243 5868 von (2) libernommen wurden und die nachfolgenden Mini-
A neusn Schﬁtzungan des Objektes auf 215 Astrographenplatten aus
den Jehren 1965 bis 1988 entistammen,

A&s allen zur Verfiigung stehenden Minima wurde die Perlode P =
15055438 abgeleltet, was die Vermutung, daB die in (2) angenommene
Periode durch 3 geteilt werden muB, tatsdchlich unterstiitzt.

Schwichungen J.D. E B=R
242 5248,705 0 ~0%003
2 5302,536 51 0,000
2 £692,5i8 1858 0,000
2 8250,385 2844 +0,009
2 B8956.468 3513 +0.,004
243 00Y77.318 4575 -0,021
3 0349,646 4833 +0.003
3 5868,572 10062 +0, 041
3 §145.598 13167 -0.069
24k 0301.391 14262 +0,018
4 0319,38 14295 +0,026
4 0320,386 14280 +0,015
4 0321.419 14281 -0,006
4 1332.551 15239 +0,015
4 1333,554 15240 -0,037
4 1334,614 15241 -0,032
4 4385, 301 15289 ~0.006
4 1390,518 15294 -0, 066
4 1965,330 15649 +0, 064
4 1766, 357 15650 +0,036
4 5783.355 19456 +0.035
4 6093.617 15750 -0.008
4 6147.428 19801 -0.,018

Die Elemente lauten nunmehr:
Min, = 242 5248.708 + 1%055438.E .

Der Helligkeitsenachlul wurde wlederholt. Hierzu wurde das Eich-
feld 84 100 (Harvard-Grifen) verwendet, Die 3 Vergleichssterne
fir die Schétzungen waren mit den friiher verwendeten Vergleicha-
sternen identlach. Die Lichtkurve (S. #9) enthilt nur dle Werts
der neusn Schitzungen.
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Literatur:

E'Ig VAN SCHEWICK, H., 1942, Mitt., Verinderl. Sterne d, 114
2) RICHTER, G., 1961, Mitt. Vertinderl. Sterne 4,499

CM Delphini - Antizwergnova?
Th, Fuhrmeister, Sonnsberg
(Eingegangen am 2. Mai 1990)

Abstract

A second minimum of this interesting cataclysmic variable
was observed on Somnneberg plates of August 1983,

Der blaue gerinﬁeﬁliahe CM Del (GCVS 1987 - Daten: Typ I3; Licht-
wechsel 1304...15%3; Spektrum FEC (E+CONT) wurde bereits won
L. MEINUNGER auf Sonneberger Astrographenplatten geschidtzt. Dle
Lichtkurve von 1928 bis 1978 ist in (1) sngegeben, Schon hier fiel
auf, dall "gelegentlich sehr tiefe Minima suftreten'". CM Del wurde
nunmehr auf weliteren 58 Sommeberger Astrographenplatten von 978
bis 1989 (Abb. 1, S. 50) beobachtet., Hierbei wurden die Vergleichs-
ﬁgagge von (1) belbehalten; ihre Stufenzahlen sind in Abb. 1 mar-
ert.

Am 9, Avgust 1983 wurde auf zwel aufeinanderfolgenden Platten

(J.D, 244 5556.450 und 244 5556.486, Belichtungszeiten 20 min) ein
auggapragtaa Minimum registriert. Es lat im Abb. 2 (5. 50) mit ver—
groertem ZeitmaBatab dargestellt., Die lange Dauer des Minimums
macht es angesichts der Bahnperiode won 3.9 h (2) unwahrscheinlich,
dal es sich um ein Bedeckungeminimum handelt.

49



- 50 =

- Oa
Stufen

- 20
- d

244 4000 5000 ° 6000 7000
|

e | | I

8000
13D

Somit wurde neben dew susgepridgten Minimum wvon Abb. 1

1928 (1) noch ein zweites beobachtet, welches nach
ca. 55 Jahren auftrat. Selbstverstindlich be-
steht die Moglichkeit, daB in dissem Zeitinter-
vall weltere, nichtregistrierte Minima lisgen,

was eine Verwandtachaft mit den VY-Scl-Sternen
(Antizwergnovae) nahelegen wiirde,

Verglelcht man das Spektrum wvon CM Del EE; mit
denen charakbteristischer VY Scl-Sterne (3), so
fallt auf, daB das blaue Kontinuum zwar durch-
aus Ahnlichkeit aufweilst, die Balmerlinien won - 10
CM Del jedoch wesentlich schwicher sind., Die
Behnperiocde von CM Del ist mit 3.9h etwas gréBer |
ale die der charakteristischen VY-Scl-Sterme (3)
Die Lichtkurve won VY Secl zeigt schlieBlich, dafB .
die Minima hier in kiirzeren Zeitabstdnden folgen
und wesentlich linger andauvern (4).

Zusammenfassend 1st einzuschétzen, daB mit CM Del [49
ein kataklysmischer Verdnderlicher vorliegt, des=
sen relativ selten guftretende ausgeprigte Minima
ihn besonders charakterisieren, Zweifellos wire

eine gezlelte spekiroskopische Untersuchung wih- 2iry
rend elnes Minimums von gréBtem Wert. Bine si- 5525
chere Zuordn zu den VY Scl-Stermen ist auf der ||

L]
5%55

Eis%a des vorllegenden Materials noch nicht mig-
ch.

Literatur:
1) MEINUNGER, L., Veriff. Sternw. Sonneberg g (1978),201
2) BSHAFTER, A., Astron, J, 90 (1985),643
3) SZEODY, P., Astrophys. J. 63 (1989),685
(4) LA DOUS, C., Br, Astron. Assoc. Cire, 58 (1989),18
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RT And
HP Aur
LY Aur
U Cep

NN Cep
GO Cyg
vV3e? Cyg
V822 Cyg

V1147 Cyg

u Her
beta Iyr

V536 Mon

beta Per
TX UMa
Z Vul
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Beobachtungsergebnisge des Arbeltskreises

"Verénderliche Sterne" der DDR (Teil XVII)
(Eingegangen am 6. Juni 1990)

4) Minima von Bedeckungsverinderlichen

T Deg24ass
w7737 4741
42448 , 300
47530,777

47660.442
887.307
914,749

47792.42
478 34,940
47675.437

44847 ,409
45562.431
903.465

47194.535
192.589
47767.371

47386.39
761.80
768,00
852.36
884,25

37588,651
38004.602
005 .624
842,370

827.56
42839.285

45280.233
47626 .477
7744, 4145

B
+10487
- 216.5
+ 2116

+ 1251
+ 1342
+ 1353

+ 1596
+19372
+ 553

+ 9716
+10280

+10549

+ 652
+ ©51.5

+20447

843
848.5
855
857.5

FFEF

F10 1801

FLin i

i
-
no
(]

858
1954

+ +

B-R
+0%0013
-0,008
+0.035

+0.036
+0.034
+0,053

-0.04
+C. 014
+0,037

+0.004
+0.001
+0.004

=-0,006
+1 tBE’B

-C,011
+0.01

ti1 1101
1y 8111

0.000
+0,071
-0-001}2
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n ATt Beob.
54 vis Kro
9 PE Bus
74 vis Gol
19 Vis Ens
44 vis Ins
22 vis Ens
62 vis Ens
67 vis Ens
40 vis Rer
61 insg.pg Bua
Pg Bus
pPg Bus
49insg.vis Ens
vis Ins
31 vis Gol
69 vis Hen
50insg.vis IHEns
vis Ins
66inag.vie Sar
vis Sar
317insg. pg Bus
pg Bus
PE Bus
PE Bus
Pg Bus
g Bus
pg Bus
pg Bus
18 le Bus
19 vis TIns
28 le(B)Bus

Bemeri,

a)
Nm

Nm
Nm
Nm

Nm
Nm
No

Min.I
Min.II

Ko
Nm

)i}

NM AA29.3
Nm Min.I
Nm Min.I
¥m Min,.IT

SchﬂﬁchUng

n
LL]
n
n
n
n

(Integr.)
Nm
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BY M von RR- — und Delta-Cep-Stern
J.ﬂ.maﬂ... B B-R n Art Beob. Bemerk.
GP And  41980.3903 +103186 -0%0008 11 pg Bus &
42036.2521 +103896 -0.0037 18 PE Bus a
741.3303 +112857 -0.0092 45insg.pg Bus a
L4080 +112858 =0.0022 pg Bus =&
eta 4gl 47395,357 + 1576 +0,315 20 vis Rat NM
775.75 + 16829 +0,35 36 vis Gol NM
804,47 + 16833 +0,36 26 vis Sar NM
804.490 + 1633 +0.379 19 vis Ror WM
RT Aur 47610.844 + 1408 +0.503 2% viz Gol WM
849,242 + 1472 +0,302 33 vis Rat XM
946,226 + 1498 +0. 355 22 vis Rer b))
VZ Cne  45780.397 + 32983 +0,002 28 1le{V) Bus
47611. + 43249 40,006 23 vis Euh
616,298 + 43276 +0,006 9 via Kuh
653.392 + 43484 0,000 8 wis EKuh
655. 356 + 43495 +0.,002 16 via Euh
delta Cep 47795.507 4 939 +C,096 81 vis Gol M
822,314 + - #0,072 9 vis Sar NM
549 . 258 + 949 +0. 185 42 vis Ror M
849,339 + 949 +0.266 59 vis Rat NN
X COyg 47173.57% + 204 +0.371 32 via Her MM
418.316 + 219 +0.883 24 vis Rat N
SU Oyg 47770.316 + 1162 +0.012 35 vis Rat NM
XZ Cyg #?333 319? + 4907 <0.,0083 7 vis Bgr WM
7-3126 + 4931 =0.0140 MM vis Bgr N
EE1 7836 + 4962 -0,0083 10 vis Bgr MM
862.2462 + 4963 =0,0123 14 vis Bgr NM
zeta Gem 47592,.05 + 375 40,38 53 via Gol NM
T Mon 47947 .28 o 154 =0 40 23 vis 51l M
DY Feg 4?822 3373 + 45529 +0,0055 15 vis Bgr
.J586  + 45543  +0,0059 15 vie Bgr
825 3999 + 45571  +0.0052 16 vis Bgr
SZ Tau  47834.47 + 4194  +0.13 51 vis Ens NM
0) Mirasterns
J. D 2844, .. i B-R m, n Beob,
d m
W And 7860 +11 + 1 647 19 Zis
7861 +1 + 2 7.0 23 Voh
7863 +11 + 4 6.8 29 Hin
X And 7869 +13 =60 8,7 8 Hin
Y And 7936 +24 4+ 3 8.5 10  Hin
SV And 7881 +16 -85 8.2 12 Hin
R Agr P45 ; +14 +303 6.7 15 Voh
R Aql 7689 5 =32 6.6 16  Zis
X Aql T2 +18 + 8 B.2: 8 Brk

52



0) Mirasterne (Fortsetzungz)

W OrB 77643

JeDe 244, .. B B-R IlLu, I Beob.
. d

RV Aql 76611 +23  +15% 9%y 7 Zis
R Ari 7876 +18 + 9 8.4 1% Hin
7878 +18 +11 8.2: 12 Zis
R Aur 7693 + 8 +29 8.0 30 Voh
X Aur 7895 +20 +15 8.9 16 Hin
7895 ¥20  +15 9.0 14 7is
7905 +20 +25 9.1 18 Yoh
R Boo 7642 +14 - 4 7.2 15 2is
Ted3 + 14 - 3 7.1 25 Brk
TEU5 +14 - 7.5 32 Yoh
7645 +14 + 2 7+ 10 Mos
S Boo 7677 +] 2 8.5 22 Brk
7948 "+ +42 8.8 20 Hin
7951 +14 4.5 B.5: 44 VYoh
R QCam YVELY +14 =373 8.5: 23 Brk
T Qan 7908 +12 - 3 8.3 15 Hin
I {am 7254 +20 + i 8.2 14 Brk
7695 1 +24 + 11 8.2: 12 Brk
7840 +22 + 3 8.0 16 Hin
7840 +22 + 3 8.2 10 Zls
7842 +22 + 5 8.0 17 Brk
R Cne e768 + 7 + 6 &.7 17 Hin
78513 +10 + & 6.5 13 4is
R QVn 7821 +13 -6 75 17 Hin
S Mi 7875 +12 =31 6.8 2e Hin
R Cas 7498 + 7 22 - 18 Zis
7499 + 7 +23 6.3 19 Hin
T Cas 7701 + 8 -181 7.63 13 Brk
U QCas 7912 +12 =35 8.3 12 2is
7916 +12 =31 8.3 13 Hin
¥ Cas 7794 +14% ~15 8.1 25 Yoh
7800 +14 -9 7.9 15 Hin
7800 +14 -9 7.3 30 Eix
7803 +14 - 6 7.7 19 Brk
Cas 7843 + 9 -6 9,5t 1 Brk
7870 + 9 +11 9,0 22 Zis
38 Qas 7815 +26 =48 10.1 7 Zis
T Cep 7545 + 8.46 +84 10.5 21m Zis
7548 ; + 8.46 +87: 10.4: 30m Brk
7739 + 9 +69 5.7 45 Brk
77 + 9 +74 5.75 49 Gol
P745 + 9 +75 5.7 38 Zis
7751 + 9 1 6.3 68 Yoh
7758 + 9 +881: - il Hin

DG + 9 +94t 6.1 21 Rat/Rer
R Cet 7910 +25 =14 8,2 12 Hin
omi Cet 7512 + 8 +17 3.6 19 Gol
78051 + 9 -221% 2.5 52 Elx
7816 + g -11 2.9 24 Zis
7820 + 9 -7 3.45 21 Gol
78273 +9 =4 2,8 20 Hin
3 OCrB 7846 + 9 7.8 18 Hin
V OCrB 76973 + ; 8,2 28 Brk

+
+15 3

Y
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0) Mirasterne (Fortsetz

Jl D! 2“’4- "E E B"'R m.v n Baﬂ.h-

U Oyg 7773 + 9  -28% g‘i‘a 52 Voh
Z Cyg 7778 +12 -4 1 17 Brk
RT Cyg 7630 +16 -2 6.5: 16 Wit
7825 +17 + & 7.7 23 Hin
7825 +17 + 2 8.2 13 Zis
7826 +17 + 3 g.? 17 Brk
78 +177 + 9 01 40 Yoh
78 +17 + 9 7.7 15 Wit

7836 +17 +13 7.9 17 Rat /Rer
U Cyg 78444 +14 + 7 10.0 10 Zis
WY Cyg 78731 +10 - 43 9.41 9 Zis
BG COyg 7799 +4 =17 10.0 15  Voh
CN Cyg 7764 +16 +11 8.9 16 Yoh
V 369 Cyg 7663 +27  +35  10.3 7  Zis
[ 7872 +14 +1 6.0 40 Elx
7875 +14 +2 5.8 21 Hin
7875 +14 +22 6.3 15 Yoh
787a +14 +23 5.7 20 Brk
R Del 7810 +13 +13 7.5 18 Hin
R Dra 7739 +12 +13 749 18 Brk
5 Her 7819 + 9 -1 7.8 20 Yoh
7822 + 9 + 2 7.1 21 Hin
7825 + 9 + 5 6.6 18 Brk
T Her 7777 +15 - 4 7.6 15 Zoh
7778 +15 -3 7.7 26 Klx
+15 -2 B.O 21 Voh
7783 +15 + 2 7.7 1% Hin
7783 +15  + 2 7.9 9  Zis
7951 +16 + 5 7ot 16 Hin
U Her 7846 + 7 + 93 7.0 W Brk
e + 7 +171 ¢ 7.2 19 Elx
7857 + 7 +20 g,ﬂ 19 Hin
W Her 7815 +10 ~i, .0 21 [lin
7815 +10 ) 8.1 18 Voh
7821 +10 - 35 7.9 16 Brk
RS Her 7805 +12 -25 749 2 Hin
7807 +12 =23 5.4 20 Brk
7807 +12 -23 o 19 Yoh
RU Her 7801 + B - 7.3 21 Hin
3Y Her 7824 +22 + 1 7.9 iL Hin
943; +273 + 61 9.4 11 Hin
S Hya 7918 +17  +46 74 17  Hin
3 Lac 78921 +17 -1813 8,6: 10 Brk
R Ieo 7621 +11 +i8 5.5 24 Gol
7624 +17 +51 5.5 ) Klx

7621 +11 +51 5.6 18 Rati/Rer
7626 +11 +573 5.7 16 Mos
7e27 +1°1 +54 5.6 31 Brf
7630 +14 +57 5.0 12 Brk
7630 +17 +57 5.3 27 Zis
7939 +12 +56 5.9 a2 81l
7946 +12 +63 6.2 21  Voh
3 IMl 7613 +10 =17 7+9 10 Brk
R ILyn 7844 +7 +18 8.2 22 Hin
W Iyr 7671 +1 +15 ;.E 25 Yoh
7869 +1 +151 51 20 Brk
7869 +14 +15 7.7 16 Hin
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o g HE= W

M ate ortsets
J.D. 244,,. E B~-R n. n Beob,
d
Oph 77151 + 9 +261 782 45 Elx
Ori 7839 + 7 + 73 6.6 28 Elx
7846 + 7 +14 71 18 Zis
7854 + 7 +22 7.0 15 Hin
Peg 7869 + 8 + 4 8.7 11 Hin
7874 + 8 + 9 8.3 15 Brk
Peg 2841 +11 + 9 8.7 13 Hin
Peg 7861 + 6 -19 8.0 zg Hin
Per 9880: +12 +221% - Zis
7881 +12 23 9.0 9 Hin
Per 7903 + 9 =45 8.0: 29 Voh
Ser 7651 + B - 8 6.6 19 Zis
76673 + 6 + 43 6.2% 21 Brk
Tri 2900 +10 +16 5.65 22 Gol
7900 +10 +16 L. 15 Elx
7900 +10 +16 5 g 31 Voh
7902 +10 +18 S 21 Hin
7902 +10 +18 5.8 20 Zis
UMa 7654 + 7 =10 7.2 27 Brk
76495 + 7 -9 71 26 Zis
7696 + 7 -8 7.5 39 Voh
76981 ¥ 7 - 63 7.0 15 Wit
UMa 7579 + B - & 8.1 27 Zis
7582 + 8 -3 7.7 26 Brk
7592 + 8 + 7 - 11 Wit
7811 + 9 0 8,2 14 Hin
7816 + 9 + 5 74 19 Wit
7819 + 9 + 8 8.05 14 Gol
78251 + g +14: 8.0 21 Klx
UMa 767114 + - 53 7.8 11 Wit
7676 + 8 (] 8.0 27 Voh
7682 4+ B + 6 7.7 20 Brk
7909 + 9 -23 7.1 30 Hin
79161 + 9 -161 7.8 28 Klx
7916 + 9 -16 7.5 25 Voh
7528 +9 -4 7.5 Wit
Mia 7829 + 7 +25 9.3 14 Zis
1) 75561 + 5 -30: B.4 Hin
7564 + 5 -22 8.2 49 Voh
7566 + 5 =20 B.2 26 Brk
7566 + 5 ~-20 8.2 21 Zis
TEBY4 + B -33 8.3 28 Hin
7889 + 6 -28 8.1 25 Zis
7895 + 6 —-ee 8.2 38 Yoh
mii o451 + 6.50 =24 1.6 13m Zis
7668 + 7 =66 8.1 51 Yoh
7688 : + 7 465 8.4 22 Zis
7696 + 7 =38 8.2 30 Brk
78833 + 7.50 -17: 11.8: 16m Zis
Vir 761 +12 -2 7.4 9 Zis
7301 +14 -10 7.5 19 Hin
i R
+ + . c
e +16 + 2 8.4 22 Voh
77821 +16 .. + 83 8.2 14  Hin
77851 +1& +11: 9.0: 11 Brk
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Einzelbeobachtungen von halb- und unregelmiBfigen Verdnderlichen
wurden im Bull. der AFOEV vertffentlicht. Die (B-R)-Werte wurden

nit Hilfe der Elemente des GCVS 1985/87 gerechnet.

Bemerkungen: Nm
i)

Normalminimum
Neormalmaximuae

m  Minimum (bel Mirasternen)
vis wvisusll
pg photographisch
le lichtelektrisch
a) B80/500 NF27 ohne Fil¥er
Beobachtexr: Ber Berger, H. Scharfenberg
Brk Branzk, R. Beerwalde
Brf Brauckhoff, D. Plauen
Bua Busch, H. Hartha
BEng Enskonatus, P, Berlin
Gol Goldhabn, H. Lohmen
Hem Hemwerling, R, Dahnadorf
Hin Hinzpeter, R. Coswlg
Elx ilix, P, Sohland
Kro froll, P. Jena
Kuh Rihnlenz, F. Sonneberg
Mos Mosch, J. MeiBen
Rat Rdtz, M. Herges-Hallenberg
Ror Rétz, K. Herges-Hallenberg
Sar Scharnhorst, D. Erfurt
511 Schille, D. Leipzig
Voh Vohla, P, Altenburg
Wit Witts, U, Berlin
%is Zigche, E, Welgsdorf-Kiblitz
Zch Zschech, M, Welxdor?
Fehlerberichtigung:
MVSs 8, H.8,136 VI. Ausw. RZ Oas sbtabtlb 3I795.461 lies 3715.461
0,H,2,42 X. Ausw, U Cep 5102.540 5112.540
yH.7,168 XII, Ausw, Inm Nemensverzeichnis fehlt Schi=Schille,D.,
Ieipzig
HSV 01098 ist ein Mirpa-Stern

D. Bthme, Neaas
(Bingegangen am 26. Mirz 4990)
Der ale BD +70°0236 bekannte Stern wurde bereits 1936 von MORGEN-

ROTH als verdnderlich angezelgt (Astron, Nachr, 258,265). Aus
spidterer Zeit liegen lkeine Beobachtungen vor.

Der Verfasser achdtzbte den Stern auf 195 Plalttien der Sonnebergen
Himmelsgliberwachung sus den Jahren 1968...1988 im Bereich myy »
Es war achnell ersichtllich, daf es sich hier um einen Mira=Stern
hendelt. Nachgenannte Elemente wurden sbgeleltet:

Max, = 244 4465 + 3479 + F
ampl. 857 - 13%0 (mg,)



i
\n
~J

i

Maxima:
J L} D ® E B-R
244 4465 0 od 538”

4822 1 10 8.9
5146 2 -13 9.0
5523 3 17 9.0
58132 i -21 8.8
6200 5 (4] 3.8
6540 6 -7 8.8
6901 7 7 8.7
242 8 1 8.8

Das néchste Maximum wird fiir Ende Januar 1991 erwartet.

Lichtelektrische Becbachbtung von R Coronae Borealls
D. Bdhme, Nessa (Mitglied des AKV)

(EBingegangen am 12, Dezember 1989)

Der Verdnderliche wurde im Zeltraum Mai bls November 1989 mit
einem 250/3250 mm-Cassegrainspiegel der Amateursternwarte Nessa

in B und V_beobachtet. Widhrend des Helligkeitsabfalles zeigte sich
auch eine Anderung des Farbenindex.

J' DI ? B—v
244 7656, 38 6211 B2
76549, 38 6,09 0.61
7660.42 6.10 0.64
?662 Im Ep 12 OOEE
7668, 39 5.99 0.62
7670.40 5.96
7671, 38 5.98 0.63
7673. 5.96 0.60
7675 .40 5.97 0.60
7e82.39 e.04 0.57
7691.40 6.08 0.65
7919 .42 6.02 0.57
7757.38 7.36
7758.38 7.52 0.54
7759.35 7.62 0.56
7762.35 7.75 0.83
7770.34 8.24 0.82
7778 .38 8.42
7788.29 791 0.86
7791.28 7,66 a.79
7803.30 6.74 0.84
7804, 6.68 0.91
7818.25 6.39 0.84
7822.26 6. 44 0,75
7823.26 6.4 0.82
7825,25 6.41 0.78
7848.21 6.10 0.78
7850, 20 6,01 0.71
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Verdnderliches Objekt auf M15-Reproduktion?
T, Meinunger, Sonneberg
(Bingegangen am 28. Juli 1989)

Auf der Identifikationskarte wvon A, SANDAGE in astrophys. J. 162,
p.841-870, Fig, 7, PFlatte 9 fir Standardsterne (V-Berelch) um den
Eugelhaufen W15 wurde das durch einen Pfell auf heigafﬂ&tsr Tnge=
bungskarte gekennzeichnete photographische Objekt (a215 ) feslge-
8tellt, Dagegen ist in Pig. 8 (Platte 10) der angegebenen Literatur
(Reproduktlon einer Aufnahme wvon M15 mit dew Eﬂﬁaiuah—ﬂsflaktur)

an diesem Ort nur ein schwacher Stern wvon etwa 20™ (V) sichtbar,

Die Hachpriifung durch welbtere Beobachtungen ist sinnvoll.

R S
Ll ] '-’/
s @ .
* #1453 . 57
cht en der Do lmoden-RR-Iyrae-3S V30
Y A v 8, Y61, V6 Kogelhauf

I, Meinunger, Sonneberg
(Bingegangen am 28, Jull 1989)

Die Doppelmoden-Verdnderlichen V17, V30, V31, V39, V53, V58, V61,
V67 (XOVACS, G., et al.,, 1986, Astrophys. J. 307,p.593-608) wurden
auf Tautenburger M15-Flatten geschidtzt. Dabel konnten folgende
Featetellungen getroffen werden.

Stern Erhellung Bereich
V17 243 7903.453 B
7903 .477 v
9798.363 u
9801. 379 U
v30 7003.4573 B
V3 9798.363 U
9801, 244 B
V3s 9794 . 368 U
V53 7903.477 v
9792 . 342 B
V&8, V61 Wegen Kermndhe schlecht schiétzbar.
vey Keine ausgeprigte frhellung becbachtet.
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Fhotiographic observations of the cabtaclysmic variable GD 552
G.A. Richter, Sonneberg

(EBingegeangen am 19. Juli 1990)

F.V. HESSMAN und U. HOPP from the Max-Planck-Institut fiir Astro-
nomie Heidelberg called attention to GD 552, In a recent paper
they gave a detalled report on time-resolved spectroscopy of this
16%5 object (HESSMAN and EOPP 1990),

Neither they (on 3 nights) nor GREENSTEIN and GICIAS (1978; 12
nights) could find dwarf nova-like outbursts. To find outbursts,
the object was estimated on 215 blue plales of the Scnneberg field
L Cephei (triplet 170/1200 mm, limiting magnitude ~=16%5, and
astrographs 400/1600 mm and 400/1950 mm, limiting magnitude &~ 18%).

The annual distribubion of the plates is as follows:

year number of year number of year number of
plates/nights plates/nights plates/nights

1932 14 14 1957 2 1 1973 7 4
1933 by " 1981 2 2 1974 2 1
1934 16 16 1962 1 1 1976 2 1
1935 7 7 1963 28 10 1983 2 1
1936 8 8 1964 22 11 1984 4 2
193§ 4 4 1965 4 3 1986 2 2
193 4 4 1966 1 1 1987 ! 1
1940 14 5 1967 23 9 1988 4 3
1947 1 1 1968 5 2 1989 4 4

No outburst could be found, only small variations with an ampli-
tude of not more than 0.4 mag.

One may conclude that either the number of plates is still too
small or, which is more likely, there are no erupbions at all.

Presumably GD 552 is an exnova or an UX Ursae Maloris type star.

References:

GREENSTEIN, J.L., and GICLAS, H.L., 1978, Publ. Astron. Soc.
Pacific 90,460
HESSMAN, F.V., and Py, U., 1990, Astron, Astrophys. 228,387
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Optical behaviour of AT Cancri in the season 1989/90
W. Gotz, Sonneberg
(Eingegangen am 20. Juni 1990)

Abhstract
Measurements of the star on blue-sensitive plates are given.

This cataclysmic star was measured on 41 blue-sensitive plates
{ORWO-2U21+GG13+BG12) from 17 nights obtained with the 50/70/
172 em Schmidt camera of Sonneberg Observatory covering the time
interval between Octcber 27, 1989, and March 30, 1990. The indi-
vidual observations, which were obtained in linking to the se=
%uenca of comparison stars given by GUTZ and which are listed in
able I, show the star in its high (1293<mp <14%5) and low

(14B5<np<<1694) state.

Table I

bineae. B

7827,678 13206
7861.678 14..63
7864 , 664 12.52 7966 . 367 12.
7864 .,682 12.52
7886.625 16,36
7686,643 15.99

J.D.hel.
aq'q“i!ill mB

7921.393 13.09 7969.371 13.27
7924 . 497 15.58 7969.396 13.25
7924,517 15 .88 7969.415 13.32
7924.536 15.41 7969.437 13.07:
7924 .556 15.69 7970,296 13.27
7924,579 15.67 7970.377 13.09
7943.511 13.17 7974 . 370 13.25
/943,532 12.82: 7974413 13.29
7943.565 13.06 7974 431 ﬂj.ﬂa
7943.583 13.13: 7974 459 131
745,533 13.26 7975.327 13.30
7945.555 13.33: 7981 .434 13.46
7945.581 13.34 7981 .449 13.38
7O46.463 1311

The long-term light-curve, which is given in the figure (p.61)
and which results from mean brightness values of each night,
shows varlations between mp = 12952 and mp = 16%36., Some remark-
able .changes in brightnesa were observed with Amp = -1%89 with-
in 2‘3‘985 etw&en November 30 and December 3, 1989, and Anp =
2849 within 39104 between January 29 and February 1, 1990. In
the Lirat case the star starts its brightness increase from the
low state, and in the second one the object decreases from the
high to the low state,

The orbital light changes of the star as desceribed in the IBVS
Ho. 2918 can be cbserved in the high state only with a small
amplitude. The observations of the low state on the contrary are
in agreement with the glven one there,
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References:

GOTZ, W., 1983, Inf. Bull. Var., Stars No. 2303
GOTZ, W., 1986, Inf, Bull, Var, Stars No. 2518

Photographic observations of DR Tauri in the seagon 1989/90

W. Gotz, Sonneberg
(Bingegangen am 20, Juli 1990)

Abstiract
Measurements of the sbtar on blue-sensitive plates are given.

In completing and supplementing the B light-curve the star was
measured on 28 blue~sensitive plates (ORW0O-ZU21-GG13+BG12) from
14 nights covering the time interval between October 4, 1989,
and February 23, 1990. All plates were obtained with the 50/70/
172 cm Schmidt camera of Sonneberg Observatory,

The measurements, which are linked to the previous sequence of
comparison stars given by GUOTZ, are listed in the table page 62.
In the figure (p.62) the light-curve from the averaged data of
each night is shown. No remarkable light depressions were observed.
The mean brightness of the star in the season 1989,/90 amounts to
myg = 11%v99 at a tobal amplitude of Ay = 0396,
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J-D-hEll Jvnﬂhelt
244!0!! E-LE EMICOI mB
7804,640 12725 7861,506 12™1s
7804 .657 12.15 864,513 12.01:
7805.5186 12.03 864,532 12.06:
7805.533 11.96 V886,326 11.99
7826.560 11.89 '7886. 350 11.97
826,582 11.78 7887.334 12.23
7827.611 12,02 7921.252 11.94
PB27.628 11.88 7921.267 11.83
7851.,451 12.321 7943, 323 12.12
7851, 474 12.308 7943, 343 12.183
7860,528 12,013 7o45 . 334 11 .40
860,560 12.02: 7945, 353 11.36
860,589 11943 7946, 11.98
7861 .488 12.17: 7946, 320 11 .88

T

B
- 11h
[ ]
— 12.[]. . -. . . .
[ ] L] L]
" »
2447800 7850 7900 7950
| I | I
Reference:

GUTZ, W., 1982, Inf. Bull, Var. Stars No. 2172

Optical behaviour of Ghe polar ST Leonis Minoris

=

CW_1103+254

Abstrach

in the seasons 1989 and 1990

W. Gotz, Sonneberg
(Eingegangen am 25. Sept. 1990)

The results of brightness measurements of the star on blue-
sensitive plates are given.

ST IMi helon
STOCKMAN, 19

g

s to the group of AM Her tyg
4) and 1s a cataclysmic var

conbaining a strongly magnetic white dwarf primary.
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lz.n.ki_ng to the sequence of comparison stars given in the

IBVS No, 2735 the star was measured on 41 blue-sensitive plates
{ ORWO-ZU21+GG13+BG12) from 24 nights obtained with the 50/70/
172 em Schmidt camera of Sconneberg D’bsewatory covering the time
inftervals between January 31, 1989, and May 8, 1989, snd between
February 20, 1930, and May 27, 1990.

The individual observations are listed in the table.
The "fainter than" observations marked by == are from plates on
which the star 1s invisible,

J.D.hel. g J,D.hel, o
L B 2 R EFR
?558 553 17202 7653.363 16504
.582 =17.00 2655.415  16.20
7566.426 =>16.79 7943,610  16.19
7591, 5-95 =16.99 7945.643  15.93
4 =14.86 7966, 353 15.51
7592. 555 =>17.07 403  15.80
.575 =6,81 7967. 395 15.60
7596,520 17.18 15. 54
538 16,77 '?955-344 1591
7612.430 16.86 7969.461 15.66
L47 16.5 480 15,23
7613.420 16, 7981.493 15,
438  17.61 511 15,77
7614, 39& 1? 39 8009.447 =13.27
416  17.48 471 16.88
7616, qaa 17.51 8030.414 =>16.80
,506 17,08 8038,395 =>16.42
7648 . 369 16.26 A2 17,62
L3827 16.18 B039,397 =>16.96
?ﬁﬁq.asg 16,23 . 16,50
.389 16,26

The light-curve in B is shown in the figure. As can be seen
there, in both seasons the sbtar is in its low and high state.

Concerning the high state the observations confirm the bright-
ness distribution given in the IBVS No. 2955, whereas the
hat this state can be
expected in the range fainter than mp =1678.

vidual observatlions of the low state show

IT']B -
— 15T
16ID . -.'I‘
v . . W
—_ 0V
244]?550' ??59 ?1750 ?&I?su ??50 sriao
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Both the light-curves in the low and in the high state are in-
fluenced by occultation light changes. In order to study these
influences all observations of the high state were reduced to

one common epoch by means of the preliminary orbital elements
given in IBVS No. 2735. It can be stated that all the observa-
15%0115 ?}f the high state with mp == 16%5 are in agreement with these
glements.,

References:

LIGBERT, J., and STOCKMAN, H.S., 1984, Steward Obs. Prepr. 441
GOTZ, W., 1986, Inf. Bull, Var. Stars No. 2055

Beobachtungen wvon V 61, V 62, V 63, V 64, ¥V 65
é&EEﬂEﬂ&HME

I. Meinunger, Sonneborg
(Eingegangen am 28, Juli 1989, revidiert am 20. Juni 4990)

Einleitende Bemerkungen siehe Mitt. Verénd. Sternme 10,31 (1983)
und 10,123 (1985). Als Vergleichsstern disnte auch T:i—51 aus
Astrophys. J. 162,part I,843 (1970).

vV &1

Die Lichtkurve dieses RRab-Sternes variiert auch im Becobachtungs-
meitraum von 1963 his 1978 betrdchtlich: Aus den Saisonlichtkurven
mit P (SZEIDL) = 095209312 und dem Ausgangsmaximum 243 8827,551
(U) ist eine Fhasenverschiebung der Maxima in Richtung geringerer
Phagenwerte von etwa -OP2 abschiétzbar. Folgende Maxima und Er-
hellungen wurden beobachtetb:

JlDi E B-‘R BBJ’."- JID! E

B-R
243 8118.554 -1361 -0%010 243 9997,489 +2246 -0%073
8164427 1273 40,021 240 0274.625 +2778 -0.073

8849.465 + 42 40,035 0319.438 +2864 -0.060
8851.475 + 46 =0,039 0319.467 +2864 -0,031
8852.507 + 48 -0.049 0380.434 +2981 -0,013
8911.426 + 161 +0,005 0381 .427 +2983 -0,062
8914.496 + 167 -0,050 0418.429 +3054 -0.046
9M17.691 + 557 -U.ggg 0622.656 +3446 -0,024
9210.,427 + 735 -0. +F, 0622.695 +3446 +0.015
92B6.465 + 881 -0.026 0656.461 +3511 -0.079

9309.410 + 925 =0.002
9327.669 +1344 -0.013
9536.485 +1361 =~0,053
9537.564 +1363 -0.016

0684.539 +3565 =0.132
9369,587 +4880

1389.411 +4918 =0.080
1389,430 +4918 -0,061
1392.566 +4924 =0.050
2163.559 +6404 =0.035
2476,56h +7005 -0,110
2837.588 +7698 -0.091
3247,549 +8485 =0,111
3571,582 49107 -0.089

ru<<dpoumd<s<do <4 eo o<
<lu-=ud<dipgiudddudud<dmmy o

9622,503 +1526 +0,011
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v 62

Dieser RRab-Stern zeigt im Bsobachbtungszeitraum von 1963 bis

1978 ebenfalls Unrege%mﬁﬂigkeiﬁen in der Lichtkurve, Aus den Sai-
sonlichtkurven mit dem Ausgangsmaximum 243 9205.434 und P (SZEIDL)
= 076524077 léB% slch eine weltere Zunahme des realen Perioden-
wertes gegeniiber dem SZEIDLschen Mitbtelwert erkennen,

Folgende Maxima oder Erhellungen wurden in den verschiedenen
Farbbereichen beobachtet:

JeDu B B=-R Ber. JeDe E B-R Ber.
243 8146.535 -1623 -0%041 v 243 9537.526 + 509 +0%016 B
8407.625 =-1223 +0,086 1 9597.577 + 601 +0.046 V
8471.466 -1125 -0.009 B 9610.573 + 621 ~0.006 B
8473,513 -1122 +0.080 B 3616.393 + 630 -0.058 T
8831.645 - 573 +0.041 U 9997.489 41214 +0.032 U
8852.507 - 547 +0.026 1 244 0237.654 +1582 +0.191 o
8901.400 - 466 -0.012 U 0380.43% +1801 +0.074 V
8910.453 - 452 -0.087 ¥ 0652.497 +2218 +0.023 B
8914.428 - 446 -0.032 U 0652.526 +2218 +0.052 U
8314.469 -~ 446 +0.009 B 0656,461 +2224 +0.072 U
8314.496 - 446 +0.036 V 0684.510 +2267 +0.068 B
8963.403 - 371 40,012 V 1337.533 +3268 +0.031 1
9180.610 - 38 -0.032 U 1369.557 43317 +0.087 B
5205, 434 0 0.000 B 2899.368 45659 =0.041 V
9527.669 + 494 ~0.054 B 3250.386 +6200 +0.024 V
Y 63

Aus den Saisonlichtkurven mit dem Ausgangsmaximum 243 9538.684

und P (S8ZEIDL) = 0.5704164 konnte man das gleiche Verhalten dieses
HRab-Sternes beobachten, wie in Budapest Mitt. Nr. 5,p.70 bereits
beachrieben: Verdnderliche Lichtkurve mit unterschiedlichen Hellig-
keitswerten im Maximum, sowile Verachiebung der Maxima.zn.garingem
ren Fhasenwerten (etwa -0F15 im Zeltraum von 1963 bis 1978). Fol-
gende Maxima beziebhungswelse Erhellungen wurden in den verschie-
denen Farbberelchen festgestellt:

J!-Dl E B""R BBI‘. JIDI E B‘-R BGI‘.
243 8106.374 =-2511 +0%006 ¥ 243 9589.451 + 89 03000 v
8118.395 -2490 +0,048 T 9593.426 + 96 -0,018 V
B134.418 -2462 +0,009 9609.399 + 124 -0.017 V
B171.449 -2397 +0,053 V 9610.541 + 126 -0.015 V¥
8407.625 -1983 +0,077 »r 9610,573 + 126 +0.017 B
8471.466 -1871 +0,031 B 9618,528 + 140 -0.014 V
8500.498 -41820 -0,028 9622,503 + 147 -0.,032 i
8831.429 -1240 +0,061 ¥V 9622.552 + 147 +0.017 B
8852,507 -1203 +0,034 i 9965.384 + 748 +0,029 1
8908.416 ~1105 +0.,042 U 244 0318.437 +1367 -0,006 B
8941.461 -1047 40,003 B 0383.430 +1481 -0,041 B
9180.470 - 628 +0,008 T[ o415.422 +1537 +0,008 B
9204.457 - 586 +0.037 U 0679.504 +2000 -0,013 B
9205.568 - 584 +0,007 V 0679.525 +2000 40,008 ¥
9232.370 - 537 0,000 i 1772.400 +3916 -0.035 B
9529,546 -~ 16 -0,011 B 2162.506 +4600 -0,083 v
9537.526 - 2 -0,017 B 2866,430 +5834 ~0,063 V¥
9538.684 0 0,000 B 3247.488 46502 -0.,043 B
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Im Rahmen der Schiizgenauigkeit war bei diesem RRab-Stern keine
Pariodendénderung im Beobachtungeszeitra
den Saisonlichtkurven = P (SZEIDL) =

243 8831,645 (U) - zu erkemnen. Bechachtete Maxims oder Erhellun-

gens:

ven 11963 bis 1978 aus

60545883 Ausgangsmaximum

J.D. B B=R Ber. J«Ds B B-R Ber.
243 8106.374 -1198 +0%069 ¥ 243 9204,559 + 616 -0%049 o.F.
8107.489 -1196 =0,027 r 9232.370 + 662 =0.089 1
8113.567 -1186 =0, r 9537.564 +1166 -0.046 B
8118.395 -1178 =0,019 U 9540.602 +1171 -=0.035 B
8144,427 -1135 =0.022 V 9597.553 +1265 +0,003 V
8170.471 -1092 <=0.013 r 244 0004.420 +1937 +0.0017 B
8415.646 - 687 0,049 p 0383,430 +2563 -0.006 B
8415.695 -~ 687 0.000 B 0G22,656 +2958 +0.064 B
8471.415 - 595 40,018 r 0679,.504 +3052 =0.001 B
8831,.645 Q 0.,000 U 0679.525 +3052 +0,020 V
8651.579 + 33 -0,046 i 1385.438 +4218 -~0,032 r
8853,413 + 36 -0.,029 1 1391.588 4228 +0.0683 7V
BB56.432 + 41 =0.037 i 1772.400 +4857 +0.042 B
8882.529 + B4 +0.,025 V 2132,.546 +5452 =0,060 B
8902.416 + 117 =0.068 U 2132.583 45452 -0.023 V
8902.491 + 117 +0.007 B 2476.564 +6020 +0,057 ¥V
8908.462 + 127 -0.096 V 2866.430 +6664 +0.008 ¥
9204,533 + 616 =0.075 ¥ 2897.368 +6715 +0.067 V
v 65
Cine geringfiligige Periocdenvergroferung ist aus den Saisug&ichtkur—
ven - Ausgangsmaximum 243 8473,634 (B) und P (SZEIDL) = 096683397
- im Bechachtungszeitraum von 1963 bis 1978 durchaus ablesbar,
aEeglgnsicher. Folgende Maxima oder Erhellungen wurden festge-
gtae 3
JdeDe I B-R  Bepr. J.De E B-R Ber.,
243 8107,489 - 548 +0%105 r 243 9616.393 +1710 -0%02 v
81M11.407 -~ 542 40,013 ¢ 9618.486 +1713 -0.01% V
B113.426 - 539 +0.027 ¢ 9620465 +1716 -0.040 7V
84413,536 -~ 90 +0,053 B 9997,420 +2280 -0.029 U
BY73,.634 0 0,000 B 244 0352,373 +2811 +0.036 ¥
B495,593 + 33 -0.096 1 0380.434 +2B53 +0.027 ¥
B5830,577 + 534 «+0,050 U C418.429 +2910 =0,073 B
8832,653 + 537 +0.121 V 0656.4617 +3266 40,028 U
8850.536 4 564 -=0,042 1 0G84.510 +3308 +0.,008 B
8881.366 + G610 +0.045 U 0684.539 +3308 +0.,037 U
8883,385 + 613 +0,059 U 1337.533 +4285 40,063 »r
8901.381 «+ 640 +0.,070 B 1369.557 +4333 +0.,007 B
8901.400 4+ 640 +0.,029 U 1389,591 +4363 -0.009 B
8911,.426 + B55 +0.029 U 1389.646 4363 +0.046 »r
BOY1.461 + 700 -~0.011 B 2163.559 45521 +0,022 B
9205.43 +1095 0,032 B 2453,551 45955 0,046 1T
9537.564 +1592 =0.067 B 2836,.616 +6528 +0.060 V
9592 .440 41674 +0,005 V 2897,368B 46619 -0,0068 V
9610.426 41701 -0.054 7V 3247.581  +7143 +0.043 B
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Bemerkungen zum Stern Kistner 1040 im Kugelhaufen M 15
I. Meinunger, Sonneberg
(Eingegangen am 31. Juli 1990)

Der rote Riese Kiistner 1040 = Sandage 6 (Astrophys. J. 162,p.841,
1970) in M 15 zeigt nach YAO BAO-AN (Inf, Bull, Variable Stars

No. 3431) einen Eeriodischen Lichtwechsel (P = 4.3 Stunden) mit
der geringen Amplitude von O0.04 mag. Zur Priifung, ob eine iiber-
lagerte grofere Variabilitédt mit langerer Zeitskala wvorhanden ist,
wurde der Stern zu folgenden Zeilten auf Tautenburger Schmidt-Plat-
ten beobachtet.

U-Bereich: 53819333.368; 9796. 344 9798.363; 9799.241; 9801.301;
B-Bereich: 243 7903.453; 9791.344; 9791.371; 9792.342; 9801.244.
V-Bereich: 243 7903.477; 7907.464; 7908,505; 7932.415; 244 3432.,338.

Auf den wenigen B- und V-Aufnahmen zeigten sich keine Helligkeits-
dnderungen. Aus den griéferen Streuwerten der U-Platten konnte auf
keine ausgeprdgte Verdnderlichkeit des Sternes geschlossen werden.

Beobachtungen von V 66, V 67, V 68, V 9, V 70

im Rugelhaufen M 3
I, Meinunger, Sonneberg

(Eingegangen am 22, Januar 1990, revidiert am 20. Juni 1990)

Einleitende Bemerkungen siehe Mitt. Veridnderl. Sterne 10,31 (1983)
und 40,123 (1985), Als Vergleichsstern diente auch I-I=51 aus
Astrophys. J. 162,843 (1970),

Y 65

Die_Saisonlichtkurven - Ausgangsmaximum 243 8493.456; P (SZEIDL)
= 076201827 - im Beobachbungszeitraum von 1963 bis 1978 dieses
RRab-5Sternes mit abrupt sich dndernder Lichtkurve zeigen die be-
reits in Mitt. Sternw, Budapest 5, Nr. 58 (1965),p.72 beschriebe-
nen Eigenschaften: Differenzen in der Hohe der Maxima und der
Periodenléngen. Folgende Erhellungen wurden festgestellt:

J.0. I B-R Rer, J«Ds I B<-R Ber.

243 8106.535 - 624 409073 243 9618.555 +1814 +0%088 Vv
8493456 0 0.000 24l O415.822 +3099 +0.020 B
8837.484 + 545 +0.028 0684.539 +3533 -0.023 U
8882.375 + 627 +0.064 2836.616 +7003 +0.021 V
8908.416 + 669 +0.058 2836.645 +7003 +0.050 B
9123.684 41016  +0.122 2866.430 +7057 +0.066 V
9238.372 +1202 +0.077 2897.368 +7101 =0.005 V
9536.672 +1682 +0.069 3571.582 +8188 +0.070 V
9538.535 +1685 40,074

dwN dog=m=
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Dieser RRab-Stern zeigt auch im Zeitraum von 1963 bis 1978 das in
Mitt. Sternw. Budapest 5, Nr, 58 (1965),p.73 beschriebene Verhal-
ten: Bis 0,5 mag reichende Diffsrenzen in"as Hthe der Maxims.

In den Saisonlichtkurven (mit P (SZEIDL) = 095683609 und dem Aus-
gangsmaximum 243 9287,434) der Jahve 1966, 1968, 1969, 1975 sind
die nicht sehr zahlreichen bheobachteten Maxima &autlich iiherhtht
(in nachfolgender Tabelle mit + gekennzeichnet) gegeniiber denen
der Jahre 1967 und 1970. Die Verschiebung der Mexims in Richtung
geringerer FPhasenwerte zeigt die weitere Verminderung der wahren
Periode im Vergleich zum SZEIDLschen Periodenmittelwert,

J.De E B=-R Ber. JeDeo B B-R Baer.
243 8118.395 -2057 +0%079 U 244 0002.458 +1258 +0%026 B +
8414,466 -1536 +0.0% o,F, 0318.437 +18714 -0.004 B +
8415.646 -1534 +0.078 1 OMB.429 +1990 -0.043 B +
8473.634 -1432 +0.093 B 0652.555 +2802 -0.082 B
8493,456 -1337 +0.022 B + 0652.581 42401 -0.056 U
8837.645 - 802 40.036 U 0656.564 +2409 -0.057 B
8851.579 - 767 40.078 i 0676.513 +24l4h +0.005 B
8883.385 - 711 40.056 U 1392.566 +3704 -0.077 U
9180.610 - 188 +0.028 U 1421.562 +3955 -0.067 ¥
9205.597 ~ 44 40,007 V 1421.583 +3755 -0.046 B
9266.427 - 37 +0.022 1773.379 +437h -0,066 ¥
9287434 0 0.000 B + 1973.437 +4374 -0.008 U
9529.506 + 426 -0.010 B 2132.546 45006 -0.103 B
9537.526 + 440 +0.013 B 2132.583 +5006 -0.066 V
9538,684 + 442 +0.03% B 2477.518 45613 ~0.126 B +
9587.582 4 528 +0.053 B 2977.540 +5613 0,104 VT
9506.584 + 544 =0.038 V 2839.500 46250 -0.100 V
9615.367 + 577 =0.011 V 2900.420 +6357 -0.084 ¥
9616.515 + 579 0.000 V 9571.582 +7538 -0.156 V
vV 68

Von diesenm Doppelmoden-RR-Iyrae-Stern (V.P, GORANSKI, Inf. Bull.
Variable Stars No, 2007) wurden folgende Irhellungen oder Maxima

im Zeitraum von 1?63 B&s 1978 heobachtet, und die (B-R)-Werte wur-

den mit P (SZHIDL 3559732 und dem Ausgsngemaximum 243 8827.551
herechnet:
T.Ds E B-R  Ber. J.D. B B-R  Ber.
243 8553.457 - 770 +0%005 V 243 9529,546 +1972 +0%16 B
8827551 0 0.000 U 3540.602 +2003 +0.037 B
8831.484 + 11 40,017 V 9589,426 +2140 +0,092 V
8851.475 + 67 +0.074 i 8599.577 +2163 +0.056 V
8852.507 + 70 40,038 1 9610426 +2199 +0.090 ¥
8838.528 + 157 40,089 ¥ 9618.555 +2222 +0.032 V
8908.416 + 227 +0.059 U 9966.383 43199 +0.074 B
8908.462 + 227 +0.105 V 244 0576.527 +51%% 40,051 B
8340,472 + 317 +0.078 U 0676.584 +5194 +0.108 U
9204.597 +1059 +0.070 V 1421.562 47287 +0.034 V
9232.370 +1137 +0.078 i 1424.583 47287 +0.055 B
9286.434 +1289 40.0%4 V 1773.379 48275 40.150 ¥
2122.567 49256 +0.128 B
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Der RRab-Stern V 69 war wegen eines stdrenden Nachbarsternes
tellweise schwieri
ganggmaximum 243 9527.669; P (SZEIDL) =

bils 1978 lassen erkennen, daf

zu schatbtzen, Die Salsgnlichtkurven - Aus-
+H665878 « von 1963
der reale Perlodenwert weiterhin

groBer ist als der SZEIDLsche mittlere Periodenwert. Beobachtete
Erhellungen und Maxima:

J.D.

2473 8883,.528
8963.403
9123.684

5287

9527,669
9589, 426
9609, 375
9615,565

v 79

E

+ +
-k
£

B-R

+0%069
+0.055
-0.
-0,002
0.000
~0.001
+0,117
+0.075

el
1]
H

=t

J' D.

E

B-R

+0%012
+0,050
+0,016
+0,.050
+0,039
+0 QDB'E\L
+0.079
+0.103

o
o
H
-

HHWwd-<wdH

Der Lichtwechsel dieses wahrscheinlichen RRc-Sternes scheint auch
im Beobachtungszeitraum von 1963 bis 1978 erheblichen Schwankungen
unterworfen zu sein, Folgende Erhellungen wurden festgestellt:

Berelch

243

Bemerkungen zum Stern Spasova 23 im EKerngebiet

JeDs

8144, 427
8473.513
8493,456
8827.551
8831.429
8850.536
8851.475
8853.413
8883,528
8902 .416
9117.691
9180470
§205.568
9232.770

e O e o e e e o O e

243

24

JID'

9596.44:2
9610,594
9964, 429
9997.489
CQ02.431

0679.525
2897, 368

des Kugelhaufens M 15

I. Meinunger, Sonneberg
(Eingegangen am 22. Januar 1990)

Bereich

<<dpau<<<iocH o<

Bel der Uberpriifung von Tautenburger M 15-FPlatten hinsichtlich
der Untersuchungsmoglichkeit von Sternen im Kerngebiet des Kugel-
haufens M 15 konnte der Stern Nr. 23 (N, SPASOVA, Space Research

in Bulgaria 5, Sofia 1989,£.
schitzt werden: 243 9799,241

72) auf folgenden Platten grob §a-
(U), 9801.244 (B), 9801.301 (U). Die

belden U-Flatten zeigten den der Veridnderlichkeitl vardichtigen
Stern Nr. 23 nshezu gleich hell,
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Beobgchtungen von V_ 71, V 72, ¥ v 74, v

im Kugelhaufen M 3
I. Meinunger, Sonneberg

{(Eingegangen am 31. Jull 1990)

Einleitende Bemerkungen siehe Mitt. Verénderl., Sterne 10,31
(1983) wnd 10,123 (1985). Als Vergleichsstern dientie anch I-I-51
aus Astrophys. J. 162,843 (1970).

v

Dieser RRab-Stern ist mit dem Verdnderlichen V 57 (nicht V 54,

wie in Mitt. Sternw, Budaepest 5, Nr, 58,p.75 (1965) fdlschlicher-
welse angegeben) eng benachbart, was dle Schitzungen von V 71
teilweise erschwerte. Im Zeiltraum wvon 1963 bhis 1978 sind kelne aus-
geprigten Lichtkurveninderungen - P (SZEIDL) = 045490517, Ausgangs—
naximum 244 0002.486 (B) - aus den Beobachtungen zu entnehmen.,

Die Erhellungen lassen sich mit den genannten Flementen wle folgt
herechnen:

J.D. E B-R Ber. JeDs i B=-R

2473 8831.429 -2133 +0?O?U v 244 0002 .486 0] GQOGD B
B881.366 -2042 +0.044 U 0652,555 +1184 -0,008 B
8883,528 2038 +0,000 ¥ 06852.581 +1184 +0.018 U
8910.435 =1989 +0.01 U 0653.6517 +1186 =0,010 U
8932.462 -1949 +0.0798 B 1329.611 +2417 +0,067 r
9242,580 =1384 -0.018 p 1390.525 +2528 +0.036 B
9538,535 - 845 0,002 B 2163.559 +3936 +0.006 B
9609,375 - 716 +0.010 V¥ 2476,564 +4506 +0.051 V¥
9616.515 - P03 +0.012 ¥ 2836.645 45162 <0.046 B
o622,566 - 692 +0.024 B

¥ 72

Das Lichtkurvenverhalten diesss RRab=Sternes wurde im Zeitraum von
1963 bis 1978 beobachtet. Die Sajsonlichbtkurven - Ausgangsmeximum:

243 9180,.470 (U); P (SZEIDL) = O0F4560739 -~ deubten auf eine gering-

Tligige Verschiebung der Maxima in Richtung hdherer Fhasenwerte

d.h. der Periodenwert vergrtBert sich weiterhin, wle aus dem (5-034
Diagramm in Mitt., Sternw. Budapest 5, Nr. 58,p.251 (1965) bereits

ersichtlich.
Jon E B—R HEI‘.‘. Jinl E B"R

243 B415,.646 1677 +040ﬂ2 r 243 9615.565 + 954 +0.001 ¥
8521.499 -1445 +0,056 V 9616.515 + 956 +0.038 W
ag27.484 - 774 +0,015 U 244 027%,625 +2399 +0.034% r
8901.381 - 612 +0.028 B 0318.437 +2495 +0.,063 B
8910.459 -~ 592 ~0,015 V 0380.43 +2631 +0.034 VW
g8911.426 =~ 590 40,040 U 049,547 43221 +0,083 B
8963.403 - 476 +0.024 V 0653.651 +3230 +0.062 U
9180.470 ¥ o,.,000 U 1390.635 +4846 +0.031 B
9205.568 + 55 +0.,014 V 17?21.436 +5681 +0.010 B
9238441 + 127 +0.050 1 2476,564 +7227 +0.048 V
g9537.601 + 783 +0,025 B 2839.590 +8023 +0.039 V
9538,535 + 785 +0.047 B 2024 ,420 +8209 +0.039 B
9596, + @12 +0.033 V 3571,.582 +9628 +0,032 V
9610.573 + 943 +0.025 B
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¥y 73

Von diesem Verdnderlichen konnten im Zeitraum von 1963 bis 1978
lediglich folgende Erhellungen beobachtet werden. U-~Bereich:

243 8830.577; 8882.375; B-Bereich: 243 8473,634, 9529.496,
9537.638; V-Bereich: 243 8112.529, 9589.451, 9592.440, 9596.442,
9616.515, 244 0347,359, 0679,525, 2900,420; r-Bereich: 243 8801.63%7;
i-Bereich: 243 92327370,

v 74

Der Trend der leichten Periodenvergréferung scheint sich bei die-
Bem RRab-Stern im Becobachtungszeitraum von 4963 bis 1978 fortzu-
setzen, wie in Mitt. Sternw. Budapest 5, Nr. 58 (1965) bei der

(0=C)-Kurve sichtbar. Auf dem Plattenmaterial wurden folgende Er-
hellungen oder Maxims heobachtet:

J.D. E B-R Ber. JeDe E B=R Ber.,
243 8106.535 - 746 +0%41 v 243 9536.672 +2160 +0%007 B
8168,435 - 620 -0,070 = 9537.638 +2162 -=0.012 B
8170,471 - 616 -0,002 1 9538.610 +2164 -0,024 B
8171.449 - 614 -0,009 ¥ 9609.456 +2308 -0.047 V
8414,596 - 120 -~0,001 9615.367 +2320 -0.041 V
8473.63% 0 0.000 B 9616.393 +2322 0,000 V
8851.579 + 968 -0,022 244 0676.513 +476 +0.042 B
8882,560 + 831 -0.046 V 1391.588 45929 40,032 V
8883,528 + 833 -0.062 V 1392.566 45931 +0.,025 U
9123.684 +1321 -0,092 U 1421.562 +59%0 -0,015 ¥
9204,457 +1485 -0,011 U 1421.583 +5990 +0,006 B
9205,.434 +1487 -0,018 B 1793.437 46905 -0,023 U
9238,.372 +1554 -0,054 2456.509 +8093 -0.007 r

v 75
Der in Mitt. Sternw, Budapest 5, Nr. 58,p.76 (1965) als RAc- be-
schriebene Stern erinnert bei der Betrachtung der Ssisonlichtkiur=
van von 1963 bis 1978 - Ausgangemsxrimum 243 %536.562; P (SZEIDL) =
083140790 ~ mehr an eins RRab-Lichtkurvenform., Die Tendenz des sich
geringfiigig vermindernden wahren Periodenwertes scheint sich fort-
zusetzen. Folgende Erhellungen oder Maxima wurden beobachbtet:

JoDl E B=R BEI"- J-D- B B""R
243 B168.435 -4356 +0%001

Bexr.

r 243 9618,528 + 261 -~0.009 ¥V
8501.359 -3296 +0.001 = 9965.579 +1366 ~0,015 B
8521.499 -3232 40,040 V 244 0318.357 +2489 +0,052 V
8801.,637 =-2340 +0.020 »r 0419.427 +2811 =-0.017 V
8831.469 ~2245 0.0 V 0622.656 +3458 +0.009 B
8852,507 -2178 +0.009 0652.497 +3553 +0.012 B
8881,366 =-2086 ~0.027 U 0652.526 +3553 +0.041 U
8882,375 =2083 40,040 U 0679.504 +3639 +0.009 B
8902,416 =2019 -0,020 U 0684,510 +3655 -0.011 B
8914.428 -1981 +0,056 U 0684,539 +3655 +0.018 U
8940,472 -4898 +0,032 U 1359,5sg +5836 +0.030 B
9238.487 - 949 0.0 1391.588 +5906 +0,075 V
9242,580 - 936 -0,004 1 1773.437 +7122 +0,004 U
9536,562 Q0 0.000 B 2163.559 +3364 +0.040 B
9537.564 + 3 +0.060 B 2836.616 +10507 +0.026 V
0503,426 + 187 +0.016 V 2866.430 +10602 +0.002 V
9610.426 + 235 +0.055 V 3571.582 +12847 +0.047 ¥
9615.367 + 251 -0.029 ¥
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New elements of the eclipsing binary DW Cephei
W, Wenzel and A. Wicklein, Sonneberg
(Eingegangen am 1. November 1990)

Abstract
The previously given period for DW Cep has to be doubled,

Prom the compilation of EKLEIKAMP and MOSCHNER (1990) we learned
that DW Cep (= BV &8) showed '"mo variation at the times computed"
by the elements of GEYER (1956),

Min. = 242 6980.297 + 2951686 E,,
which entered also into the GCVS 1985.

We therefore checked the star on about 600 plates of the Sonneberg
Sky Patrol of the years 1959 to 1989, mainly taken by H., HUTH and
B. FUHRMANN and centred at 20" and 248 +60°, On these, 47 minima
are recorded. An evaluation of their dates led to the conclusion
that the period found by GEYER has to be doubled and the new value
8lightly increased. While maintaining GEYGRs initial minimum we
derived the new elements:

Min, = 242 6980.297 + 59033804 * B (E = B,/2).

Curiously enough, GEYER did nol realize that his deep minima
without exception fall on even epoch Iq numbers and thus demon-
strate the probable need for doubling his period, all the more
as no sign of a secondary minimum is prescnt in his mean light-
curve.,

References:

ELEIEAMP, W., a. MOSCHNER, W., 1990: BAV Rundbrief , Nr. 1,p.23
GEYER, I., 1956: Kleine Verdff, Remeis-Sternwarte Bamberg Rr. 16

On a period change of bthe eclipsing binary GT Cassiopeias
W. Wenzel and A, Wicklein, Sonneberg

(Eingegangen am 7, Novemher 1990)

Abstract
A small period change seems to have occurred in 1974,

The remark of EKLEIKAMP and MOSCHNER (1990) "0-C: large positive
values, no minimum recorded" Induced us %o check the star on about
350 plates of the Sonheberg Sky Patrol Gaken mainly by H. HUTH and
B. FUHBMANN in the years 1973 to 1990, The following list includes
the falntest observations made by us (W) and additionally all
minima dates which we could find in the literature (K - EUKAREIN
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1946, Wh - WHITNEY 1957, L - LAVROV 1961, B - BERTHOLD 1977).
The O-C were computed by means of the elements of WHITNEY (1957),
which are also given in the GOVS 1985,

C = 242 731.425 + 23989804 . L.

The trend of the O-C values is around zero between E = O and
a7 4800 and seems increasin%ly poagitive afterwards. We suppose
that a slightly longer period has been valid since 1974;

0, = 244 1988.,480 + 2%989880 . B, (8, =E - 4899).

A variability of the period is also indicated by the fact thab
the first minimum of .KUKARKIN's (1946) series at B = -3427
deviates by 0-C = +0y17.

We direct the attention of observers Lo the note of GUTZ and
WENZEL (1969), according to which GT Cas is identical with the
comparison star "a" of DOBRITZ (1968) for V 337 Cas; moreover,

end curiously enough, the comparison star "¢ of KUKARKIN's (1946)
map of GT Cas is identical with V 337 Cas,

JI’D'EJI'OII E D_G J.D‘.E‘q'.-- E 0—0

4 7095.541 =327 407 & 4 2009.407 4906  +0,004 B

2 341,425 0 0.000 K,Wh 2009, 365 4906 -0,038 W
8596,21 + 413 0.00 K 2036, 328 4945 40,016 B
8976.53 480 0,00 K 2069, 322 4926  +0,122 W
9117.399 594} +0,030 L 2275.482 4995 0,014 W
91135, 32 600 +0.01 K 2302.4451 5004 +0.041 W
59727.27: 798 -0.02: K 3483.337 5399 -0,040 W

3 1192.238 1288 ~0,055 L 5211.519 5977  +0.035 W
1404,5631 1359  =0,006 Wh 5229,.4681 5983 40,046 W
1730,412 1468 -0.,045 L 5238.489! 5986 +0.097 W
2609.466!1 1762  +0,006 Wh 5268,437! 5996 +0.147 W
3500,323 2060 -0.098 L 5525,.508! 6082 +0,095 W
3506, 312 2062 ~0.089 L 5528,504! 6083 +0.098 W
3566.293 2082 40,096 L 5531.512! 6084 +0,119 W
3569,179 2083 ~0,008 L 5534.5171 6085 40,135 W
5754,7301 2894 -0,003 Wh 5555 o 4441 6092 +0,130 W
7016.43 3236 0,000 B 6679,5821 6468 +0.105 W
7025, 372 3239 -0,028 B 6763. 351 6496 40,159 W
9088, 363 3929 -0,002 B 7029, 524 6585  +0,240 W

4 1988, 420 4899  -0,050 W 8132.556 6954  +0.034 W

K = EUKARKIN W = WICKLEIN

L = LAVROV B = BERTHOLD

Wh= WHITNEY

References;

BERTHOLD, Th,, 1977: Hartha Beob.-Zirkular Nr. 69

DOBRITZ, G., 1968: Mitt, Vertinderl. Sterne 4,195

GOTZ, W., WENZEL, W,., 1969: Mitt. Verdnderl, Sterne 5,51
ELGIKAMP, W., MOSCHNER, W., 1990: BAV Rundbrief 39, Nr., 1,p.23
KUKARKIN, B.V., 1946: Perem. Zvezdy 6,68

LAVROV, M.I., 1961: Trudy gor. astron. obs. Kazan 33,112
WHITNEY, B.S., 1957: Astrom. J. 62,371
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Elemente des Bedeckungssternes NSV 14387
K. HiuBler, Bruno-H.-Birgel-Sternwarte Hartha
{Eingepanzen am 5. November 1990)
Beobachtungen zu diesem Stern (S5 10104) wurden wvon BUSCH und
HAUSSLER (1990) verdffentlicht. Fine nochmalige Untersuchung der

Baibachiunsen fiihrte 2zum Auffinden der Elemente des Lichbtwech=
SCLE,

NSV 14387 ist ein Algol-Stern mit einer verdnderlichen Periode.
Eggmggﬁegeobachtungszeitraum 242 8000, ,.,243 8000 gelten folgende
Min, = 242 8373.406 + 294788737 + B, (I ),
ab 243 8000 bis jetzt:
Min, = 244 050,474 + 23478783 + L,  (ID).
Amplitude 1450 - 15%0 pg, D = 0P10.

Min. 2k... E, B-R I E, B-R II
2 8373.401 0 -0%005
3 0319, 388 85 +0,066
1003.499 1067 +0.008
1645 . 455 1320 0. 064
3239,413 1963 -0.022
3958.580 2547 +0,018
5988 . 454 3072 ~0,052
B5441. 955 3205 +0.060
4 0450.476 17579 ~0.059 0 +otooz
6000, 394 2174 ~0.283 2360 -0.007
o470 283 2908 -0, 366 2953 -0,037
475, 317 2706 ~0.290 2955 +0.039

Die mittlere Lichtkurve ist kombiniert aus den Beobachtungen hel-
der Abhschnitbte I und II.
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Literatur:

BUSGH, H., HAUSSLER, K., 1990: Versff. Sternwarte Sonneberg 40,p.369
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Dag FPeriodenverhalten des Mira-Sternes R Draconis
P. Kihnlenz, Sonneberg
(Eingegangen am 8, November 1990)

Dieser Verdnderliche vom Mira-Typ wurde 1876 entdeckt, und seit
1877 liegen liickenlose Beobachtungen vor. In der vorliegenden Ar-
beit wurde die Perlode dieses Objektes von 1877 bis 1983 unter-
sucht. Insgesami wurden 637 Maximabeobachtungen verwendet. Bei
meinen Recherchen stiibzte ich mich vor allem auf die in (1), (2)
und (3) angegebene Literatur. Piir die Maxima ab 1958 erhielt ich
von Herrn H. BUSCH (AKV) eine Zusammenstellung, wofiir ich ihm an
digser Stelle meinen Dank aussprechen mdchte. Da die Maximawerte
alle bereits verdffentlicht sind, wurde im Rahmen dieser Arbeit
guf eine Zusammenstellung verzichtet. Interessenten kénnen die
Liste der Maxima beim Verfasser anfordern.

In Abbildung 1 ist die (B-R)-Kurve mit allen 631 Maximadaten dar-
gestellt, Abbildung 2 enthdlt dle EKurve der (B-R)-Mittelwerte,
d«h,, falls bei einer Epoche mehrere Becbachtungen vorlagen,
wurde das arithmetische Mittel gebildet,

Die Berechnung der (B-R)-Werte erfolgte mit den im GCVS 1985 an-
gegebenen Elementen:

Max, = 244 4779 + 245%60 « I,

- +Sﬂd . . B-R

Mo o oidhy et ; :
_dl.-..-; e ',‘S-':'l.ﬂ?ﬁ'r_.?.iw.*}ﬁ H:’U- ii_‘i!ﬁ\‘.‘ﬁw ,-.'.1"“';':5‘;' """""".':-:'z:':. g #‘;ﬁ&&.ﬁ'w
.50 it "7 Abb.1
L 4+50 _ Abb. 2
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Literatur:

(1) MULLER, BARTWIG, 1920: Geschichfie u. Literatur des Lichtwech-
s8ls der verdnderl, Sterne I, Bd., II

(2) FRAGER, 1936: Geschichte u. Literatur des Lichtwechsels der
verdnderl, Sterne II, Bd. II

(3) SCHNELLER, 1957: Geschichte u. Literatur des Lichtwechsels der
verdnderl. Sterne II, Bd. IV
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On the nature of the eruptive variasble NSV 895
W. Wenzel and A. Wicklein, Sonneberg

(Eingegangen am 29. November 1990)

Abstract
The object is not a dwarf nova, but a nova or supernova.

The position of the star (SVS 918) has been checked on about 940
Sonneberg Sky Patrol plates of the years 1928 to 1989 taken mainly
by P, AHNERT, H. HUTH, and B. FUHRMANN. The star is distinctly
visible on only ons plate, of 1937 Jan. 31, where it appears of
magnitude 11%2 in the system of comparison stars of KHOLOTOV
(1953). Thls observation belongs to the eruption described al-
ready by MESHKOVA (1940) and KHOLOFOV (1953), the light-curve of
which can now be given in somewhat greater detail (see figure,
which contains KHOLOFOV's and Sonneberg observations). No further
outburst has been discovered. Therefore and because of the long

duratlion of the maximum the possibility can be ruled out that
this is a dwarf nova.

=M
Mpg (‘\\
- 19
13 y v
[}
2428540 60 80 %aou
! | 1

No decision, however, can be made whether the object belongs to
the supernova or nova class. The light-curve fits both types.
The obgect is projected onto the outer part of the ZWICKY galaxy
539.078; the amplitude is = 10 mag (invisible on FOSS sheets).

References:

KHOLOROV, P.N., 1953, Perem. Zvezdy 9,334
MESHKOVA, 1940, Perem. Zvezdy 5,255
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Mexima des Miraste T 418 sgiopeiae
B, Tuhrmann, Sonneberg
(Bingegangen am 19. November 1990)

Abgtract

Slightly improved elements and an extremely bright maximum
of Wov. 1989 are described.

Die Verdnderlichkeit dieses Sterns wurde 1965 von HOFTMEISTER
(1965, 1966) entdeckt, I. MEINUNGER (1968) untarauchte V 418 Qas
im Jahre 1968 auf Sonneberger Platben und klassifizierte ihn als
Mirastern mlt folgenden Elementeni

Max, = 242 8235 + 480% |, . (1 .
n
Als Amplitude fand sie 1476 - [17%5 (pg).

In einem Brief vom Oltober 1990 bLerichbtete D, KAISER, daf er den
Stern auf zwel selner Uberwechungsplatiten vom 24, November 1989
bei 10% gesehen hat. Ich nahm diese Mitteilung zum AnlaB, den Ver-
&nderlichen im AnschluB an die Arbeit von I, MEINUNGER erneut auf
Platten des Sonneberger Archivs nachzusehen., Zur Verfligung stangen
270 Astrographenaufiishmen (£ = 1600 mm; Plattengrenzgrdife = 1775)
der Jahre 1963 bls 1909, sowle =~ 840 Blau- und = 650 Rotplatten
dep Sonnebargaﬁ Himmelstberwachung (f = 250 mmy Plattengrenzgrile
14%5 pg und 13%5 pv aus dem Zelbraum 1958 bis 1990, In der Tabelle
gind die gefundenen Maxima aufgelistet.

Max. Autor E (B=R)q (B-R)2
242 8250 " 0 +158 + 58
9200 M 2 + 5 - &
243 0615 M 5 -20 -27
6385: 7 1% -10 ~11
8310 7 24 -5 -4
Q260 F 23 =15 -1
g770 M 24 +15 +1
244 1215 P 27 +20 +24
1685 F 28 +10 15
2670 P 30 +35 +49
45701 ¥ 34 +15 +23
5980 F 37 -5 - B
7400 F 40 ~-35 -25
7860 F 4 -55 im

M - MEINUNGER
F - FUHRMANN

Eine Ausgleichsrechnung ergab die folgenden neuen, nur gering-
fliglg verbesserten Lichltwechselslemente und n = 1 1

Max, = 242 8244.5 + 479%5 « B () .
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Der Stern erreicht im Maximum durchschnittlich 14™ (pg). Eine
Ausnahme bildet das Maximum beil der Epoche E = 41 (November 1989).
Auf den Flatten der Himmelsiiberwachung betrégt die Helligkeit wvon
TV 418 Cas zu diesem Zeitpunkt etwa 1350 (pg). Der Anschlul der
Vergleichssterne erfolgte an den Sternhaufen NGC 457, von dem in
HOAG (1961) UBV-Helligkeiten vorliegen.

Literatur:

HOFFMEISTER, C., 1965, Mitt. Vertnderl. Sterne 3,77
HOFPMEISTER, C., 1966, Astron. Nachr. 289,139
MEINUNGER, I., 1968, Mitt. Verdnderl. erne 5,12
HOAG,A.A.,et al.,1961,Faval Obs, Publ, Ser.2,17,VII, 44

Beobachtungen von V. 76, V. 77, V 78, V 79, V 80
im Kugelhaufen M 3
I. Meinunger, Sonneberg
(Eingegangen am 22, Januar 1991)

Binleitende Bemerkungen siehe Mitt, Verdnderl. Sterme 10,31 (1983)
und 10,123 (1985). Als Vergleichsstern diente auch I~-I=51 aus
Astrophys, J, 162,843 (1970).

¥ 76

Der RRab-8tern V 76 hefindet sich in Kernnihe des Kugelhaufens M 3
und war deshalb meist nur schwierig schitzbar. Eine geringfiigige
Perjodenvergriferung kann aus den Saisonlichtkurven - P (SZEIDL)

= 05017544 Ausgangsmaximum = 243 8932.462 - von 1963 bis 1978
entnommen werden.

J!Dn E -B""'R Berl J'D. E B_R

243 8106,535 -1646 ~0@039 v 243 9538.535 +1208 ~0.046 B
8113.567 -1632 =0.032 r 9615.367 +1361 +0,017 V
8496.407 - 869 -0,030 o 9964,.520 +2057 -=0.,051 o
8501.414 - 859 -0.041 244 0648.510 «+3420 +0.048 B
8521.499 - 819 -=0.026 V 0652.,526 +3428 +0.050 U
8830,577 - 203 =0.,029 U 0656.461 +3436 =0.029 U
B832.653 - 199 +0.040 V 0676.562 +3476 +0.002 B
8901.400 - B2 +0.047 U 0676.584 +3476 +0.024 U
84428 - 36 +0.029 U 0684,539 +3492 -0.049 U
8932.462 O 0.000 B 1392.566 +4903 +0.002 U
8940.472 + 16 =0,018 U 1792,400 +5660 +0,008 B
8941.461 + 18 0,033 B 2836,645 +7781 40,032 B
9238.487 + 610 -0,045 1 2898,366 +7904 +0,037 V
9529.496 +1190 -0,054 B 2924,.420 +7956 0,000 B
9536.562 +1204 =0.,012 B 3247.541 +8600 -0.,009 B
9537.564 +1206 -0.014 B

78
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Bel diesem RRab-Stern scheint sich der Trend des sich wenig ver-
groBernden Periodenwertes (Mitt. Sternw. Budapest Nr. 58,p.252;
1965) auch im Becbachtungszeitraum von 1963 bis_1978 forbtzusetzen,
Die Saisonlichtkurven wurden mit P (SZEIDL) = 094593425 und denm
Ausgangemaximum bei 244 0002.404 (B) berechnet. Kernnihe er-
schwerte die Schédtzungen des Verdnderlichen.

Eecbhachtete Erhellungen:

JtD. E B-R BBI‘. J¢D| E E"'R BQI“

243 8473.63% -3328 -0%78 B 243 9589,426 - 899 -0%029 ¥
8493,456 -3285 -0.008 B 9610.5Y3 - 853 -0.,012 B
8801.637 -2614 -0.046 r 9622,503 - 827 -0,025 1
8830.577 =-2551 =0.044 U 9622.552 - 827 +0.024 B
8831.484 -2549 -0.056 V 244 0002, 404 o 0,000 B
8883.385 -2436 =0.,061 U 0380,434 + 823 -0,009 V
8911.426 -2375 =-0.040 U 0649.614 +1409 -0.004 B
9117.691 -1926 -0.,019 V 0656.461 +1424 -0,047 U
9123.684 -1913 +0.002 U 0684.510 +1485 =0.018 B
9180.610 -1789 0,030 U 1385.438 +3011 -0.046 1
9204.457 -1737 +0,031 U 2163.559 +4705 -0.051 B
9238.487 -1663 =0.,030 r 2866.430 +6235 +0,025 V
9536.635 -1014 +0.004 B 2900,420 46309 +0.,024 V
9537.526 -1012 -0.023 B 3250,386 +7071 -~0.029 V
9587.582 - 903 -0.036 B

v 78

Dieser RRab-Stern befindet sich in Kernnihe von M 3 und war des-
ha%ﬁsschwierig zu schitzen. Aus den Saisonlichtkurven - P (SZEIDL)
= O¥6119254 Ausgengsmaximum: 243 8471.466 - im Beobachtungszelt-
raum von 1963 bis 1978 ist keine Periodeninderung beobachtbar.
Folgende Erhellungen wurden festgestellt:

JIDI E B""R BBI‘. J-D- E B"R BBI'.
243 8118,395 = 577 +0%010 U 243 9538.647 1744 -0%017 B
8471466 0 0.000 B 9587.582 +1824 -0.036 B
8493,456 + 136 -0.039 B 9620.553 +1878 -0.109 B
8553.457 + 134 -0.007 V 9964.520 42440 -0,044 1
8851,475 + 621 +0.003 i 9966.357 +2443 =0,043 B
8881.366 + 670 ~0.090 U 244 0002.486 +2502 -0.017 B
8911.426 + 719 -0,014 U 0319.438 +3020 -0.043 B
8914.428 + 92 -0.072 U 0319.467 +3020 -0.01& V
8914469 + 724 -0.031 B 0653.558 43566 -0.034 B
891,496 + 724 ~0.004 V 1427 4By +4821 -0.074 U
9117.691 +1056 +0.032 V 1421.562 +4821 +0.004 V
9204.533 +1198 -0,020 ¥ 2132.583 +5983 =0.033 V
8527.669 +1756 +0.020 B 2924420 +7277 0,027 B
9529.496 +1729 40,011 B 3547.488 +7805 -0.056 B

y7o
Siehe Mitt. Verdnderl., Sterne 9, Seite 44 (1981)
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¥V 80 ist ein RRab-Stern mit stark varilerender Lichtkurve: In den
Saisonlichtkurven{mit P (SZEIDL) = 095384827 und dem Ausgangsmaxi-
mum 243 8413.536)der Jahre 1963, 1964, 1965, 1966 und 1970 zeigen
die Becbachtungen einen ischen RRab-Lichtwechsel, wihrend in
den Jahren 1967, 1968, 1969, 1972, 1973 aus den Beobachtungen kaum
ein Lichtwechsel auszimachen ist. 41974 scheint sich eine flache
Erhellung um_den Phasenwert OP7 und 1976, 1977 eine solche um den
Phasenwert OF6 abzuzeichnen.

d.D. i B=R Ber. JasDe B B=-R Ber,
243 8141.407 - 561 -0%040 o 243 8902.491 + 908 +0%013 B
8112.529 = 559 +0.005 V 8908.416 + 919 +0.01% U
8407.625 - 11 +0.012 8908.462 + 919 +0.060 V
843,536 O 0.000 B 0304.559 +1469 =0.008 o.F,
8415.605 + 4 40.005 B 8238.487 41532 -0.004
84415.725 + 4 +0.035 o0.F. 8610.541 +2223 -0.,042 V
8617.384 + 750 =0.07% 8616.515 +2234 +0,009 ¥
883.429 + 776 +0,030 V 244 0624.589 +410e +0.043 B
890,400 + 906 -0.001 U 0679.525 +4208 +0.054 V

Berichtigungen
zu den Arbeiten in MVS 12, 8. 6Yff

T 66: Statt T = 1202 schreibe 1201
T e7: v E=2401 " 2402
v 70: " J.D, 9232.770 schreibe 9232.370

Spasovae 231 Die Literabur heiBt Astrophysical Investigations,
nicht Space Research (Irrtum des Redakteurs).

I. Meinunger

Optical behaviour of the X-ray bin v 172 i = 4U 2129447
in the season 1990
W. G&tz, Sonneberg
(Eingegangen am 28, Februar 1991)

Abstract

From the star 33 low state observations in B are given.
The shar was inspected on 33 blue-gensitive plates (ORWO-ZU21+GG13+
BG12) frem 20 nights obtained with the 50/70/172 em Schmidt camera

of Sonneherg Observatory covering the time interval between April
30 and Decembsr 7, 1990.

80



- 81 =

The individual estimates, which are listed in the table, are
linked to the sequence of comparison stars given by WENZEL (1983).
Of comparison star ¢ the magnitude B = 18825 given by KALUZNY
(1988) was used.

As in the series of former years all cbservations given in the
table are from the low or inachtive atabe of the star. In most

cases the object is below the limiting magnitude of the plates
{iv = invisible).

dele J.D.

2%'!'! mB Eil'!!'lll. mE
8012.576¢ =18.25 iv 8148.,363 =>18.25% iv
8014,576 18 .45 8148.426 =18.25 iv
8030.506 =18.25 iv 8151.495 =>18.25 iv
8030.524 =17.5 iv 8151.513 =17.5 1iv
8031.511 =18,25 iv 8176,346 =18.25 iv
8031.531 =>18.25 iv 8176,365 =17.5 iv
8038.504 =18.25 iv 8177.369 >18.25 iv
8038.521 =17.5 1iv 8177 . 388 =18.25 iv
80E8,516 >18.25 iv 8179.383 =18.25 iv
8088.421 =18.25 iv 8179.404 >1B.25 iv
8096.453 =18.25 iv 8182.,431 18.75
8096.471 18.55 B182.454 18.%75
8100.494 =18.25 iv 8186.465 =18.25 iv
8100.517 =18.25 1v 8206, 340 18.75
8106,540 =18.25 iv 8233.283 >18.25 iv
8127 .482 =18,25 iv 8233,303 >18.25 iv

8127.548 =18.25 iv

References:

WENZEL, W,, 1983, Inf. Bull. Variable Stars No. 2452
KALUZNY, J., 1988, Acta Astron, 38,207
GOTZ, W., 1990, Mitt, Verdnderl. Sterne 12,40

Opbical behaviour of the polar AM Herculis in the season 1990
We Gotz, K. Heiland, Sonneberg

(Eingegangen am 28, Februar 1991)

Abstiract

Fhotographic UBV observatlons of the star obtalned in the sea-
son 1990 are given in delall o complete the long-term light-
curves and to sbudy the optical hehaviour,

In linking to the sequence of comparison stars given by BUDEC and
MEINUNGER (1977) the star was measured on 406 blue-sensitive (ORWO-
ZU21+GGﬂ3+BG1Eg, 29 photovigual (ORWO-RP1+GG14) and 33 UV-sensitive
(ORWO-ZU21+UG2) plates from 53, 26 or 28 nights, respectively, ob-
tained with the 50/70/172 cm Schmidt camera of éonneberg Observatory
covering the time interval between February 20 and December 7, 19%90.
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The ennual light-curves in B, V and U are shown in Figure 1,
where night averages of the brightness data are given. As can be
seen from the light-curve in B the star was decreasing from the
high to the low state between J.D. 244 8014 and 8030, Since this
date the object remained in the low state up to the end of the
serles for more than 200 days.

The annual mean brightness of the high state, which is caused by
-ray heating, amounts to B = 1360,

From 19 nights we cbtained 24 B-V and from 26 nights 30 U-B colour
indices. The B-V colour indices complete the colour magnitude dias-
gram mg/(B-V) given by GUOTZ (1984) and are in agreement with the
behayiour shown there. All the colour indices B-V and U-B are from
the low state and from a small brightness range as also can be
seen from the colour magnitude disgram my/(U=B) in Figure 2,

The two-colour diagram (U-B)/(B-V) of the series 41990 is given in
Filgure 3. It ia similar to those of the other years published by
GUTZ and GUTZ and HEILAND (1986, 1988, 1989), The B-V colour in=-
dices become larger with decreasing U-E,

In order to &% the influences of occultatinn light changes on
the overall light-curves, all observations are reduced to one
¢ommon epoch by means of the orbital elements published by GOTZ
(1984). It can be seen from the observabions that in the hi

gtate in B no perlodic wariations are recognizable. In the low
state on the contrary only in B such variabions with mexime at the
phase 0.9 can be stated. - The individual observations in B, V and

g g?tainad in the season 1990 are given in detail in the following
ablen.
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J.D, hel,
2%" L

¥943.6850
7945 ,682
7969, 564
7969, 584
7981.583
798,598
798,618
7982 .,507

8030, 467
8030.485
8031.442
8031.467
8031.493
8038.469
8038,487
8039.471
8039,488
8040.419
8040,438
8041 .455
8041.472
8068,429
8068 ,496
BO87.405
8088 , 40k
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1+ FPhotographle observatlions in B

83

J.Ds hel.
E"’I‘q‘l [ RS

8095, 418
8096 .418
8097 .467
8098 ,470
8098.523
8099.457
8099,502
8099.520
8100.425
8101.456
8102, 399
8402,417
B102.433
8103.407
8103.462
8105 ., 465
8105,482
8105.501
8106. 504
8107 .547
8126.378
8127.385
8127 .459
8133.515
848,325
8149.330
8151.375
8174.319
8175.332
8176.283
8176. 325
8177 . 326
8178.,305
8179. 314
8179.362
8180. 355
8180. 370
8180. 385
8180.399
8184, 371
8184406
8184 ,421
8186. 354
8186, 389
8187.325
8187.343

8188, 325
8188.343
8189, 369
8206.299
8232.252
8233.239



3. Photographic
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2. Fhotographic observations in V

J.Ds hel.

ELFJ'}'!'I'I mv
8133.538 :=15“31
8148, 343 5171
8149, 349 15 181
8451.394  14.95
8175.352  14.87
8176.305 14,90
8177.348  14.76:
8179.340  14.49:

818k.389 >12.23
8186,372 =>14.96

8189.387 14.66
8206.319 14.92
8232.271  14.91

8233.260 =>14.34

J.D, hel.
E-I'IJ'I'I‘I e “l‘lr
8068,479 1478
8095.436 =>14.28
8006.436 ‘1444
8097.485 =>14.59
8098,487 14,70
8098.542  14.95
8099,475 =>14.75
8100, 444 >14,26
B101.474 15,07
8103.481 =>15.00
8103.510 >1%4.90
8106.523  14.93
8107.565  15.13:
8127.411  14.98
8127.435  15.04:
observations in U

J.D, hel. Mgy
8068.450 14971
8095.399 14.78
8096.399  14.63
8097.449  14.73
8008.452  14.56
8088.506  14.81
8099.440  14.60
8100,406  14.93
8101.438 14,71
8103,422  14.66
8106.485 14,78
8107.532  14.69
8126.362  14.68
8127.363  14.60
8133.491  14.64
8148,307  14.67
8149,.313 14.87

My |

15.0 —

15.5 —

|

-1.5
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Je«De hel.
E%lit'l mU
8151.356 14986
8475.295 14.56
8175.314  14.89
8176.264 14.78
8177.276  14.75
8177.307  14.6%
8178,286 14.59
B1799.276 14.65
B179.295 14.70
8184.353  14.70
8186, 337 14,75
8186, 407 14,64
8189.351 14.56
8206,.280 14.99
8232.233 14.64
8233.220 14.71
l
| Fig. 2

-0.5 U-B
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Relferences:

HUDEC, R., MBINUNGER, L., 1977, Mitt. Verinderl, Sterne 7,194
ab1Z, 'W,, 1984, Inf. Bull. Vavriable Stars No. 2649

aUr7, W., 1986, Inf, Bull. Variable Stars No. 2967

a0TZ, W., 1988, Inf. Bull. Variable Stars No. 3279

GOTZ, W., HEILAND, K., 1990, Mitt. Verdnderl, Sterne 42,42

Nova Muscae 7991 - unsichtbar suf alten Sonneberger Aufnahmen
B, Fuhrmann, Sonneberg

(Eingegangen am 4. Mirz 1991)

Abstract

Prior to outburst nova Muscae 1991 is invisible on 216 Somme-
berg photographic exposures of the years 1937/38 and 1952/53.

Auf insgesamt 216 photographischen Aufnahmen des Sonneberger Ar-
chivs wurde der Ort dieser Nova nach etwalgen Erhellungen ihres
Vorldufers lnsplziert.

Das vorwliegend unsensibilisierte Aufnshmematerial setzt sich
zusammen aus 93 Flatten der Ernostarkamera 135/240 mm (Grenz-
groBe a~ 14%5), aufgenommen April 1937 bis Februar 1938, sowle
aus 12? Elanfilmaufnahman des Tessars 50/165 mm (Grenzgrile
oy 40) gus dem Zelbtraum August 1952 bils Juli 1953.

Ergebnis: Der Vorlidufer der Nova Muscae 1991 ist auf allen un-
seren Aufnshmen nicht sichtbar.

85



- 86 -

Maxima des BR-Lyrae-Sterns XZ Cygni
H. Berger, Scharfenberg
(Eingegangen am 28, Mérz 1991)

Abstract

The dates of four visually cbserved maxima and their deviation
from previous elements are given.

Im Herbst 1990 beobachtete ich visuell die folgenden vier Maxima
dieses wegen seiner variablen Periocde bekannten RR-Lyrae-Sterns;
die Zeltpunkte wurden anhand des Schnittpunktes der beiden Re-
gressionsgeraden von Auf- und Abstieg errechnet:

Max. @ n E B-R

ou4 8175.3513 13 5634  -0%0102
8176.2850 16 5636 =0.0098
8189.3516 15 5664 -0.0086
8190.2749 197 H666  -0.0186

Diese Becobachtungen bilden die Fortsetzung der in Mitt. Verdnderl.
Sterne 12,p.52 gegebenen Daten. Die (B-R)-Werte basieren wie dort
auf den Llementen von BLASBERG und WENZEL (1988). Ob die sich ab-
zeichnende systematische negative Abweichung auf eine neuerliche
Periodeniinderung zuriickgeht oder lediglich auf eine kleine Unge-
nauigkeit der benutzten Elemente hinweist, ist gegenwirtig noch
niecht zu enbscheiden.

Literatur:
BLASBERG, H.-J., WENZEL, W., 1988, Inform. Bull. Variable Stars 3205

Maxima des Mira-Sterns SY Draconis
A. Wicklein, Sonneberg
(Bingegangen am 2. April 1991)

Abstract

19 maxima, derived from cbservations on Sonneber% plates,
confirm the constant period given in the GCVS 11985.

Line zusammenfassende Arbeit iiber SY Draconis stammt yon T.S.
CHERNOVA (1951). Die von ihr benubtzte Periode wvon 39196, die von
KUKARKIN und PARENAGO stammbt, wyrde durch die Bearbeiter des GCVS
1985 geringfigig verindert (391938) in letzteren Katalog liber-
nommen. Da der Artikel von CHERNOVA jetzt 40 Jahre alt ist, habe
ich den Stern auf Sconneberger Uberwachungsplatten gaschﬁtz%, und
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es konnten 19 Meximumzelten abgeleilet werden. Diese sind im zwel-
ten Tell der folgenden Tabelle aufgelistet; der erste Teil ent-
hilt dle von CHERNOVA (l.c.) zusammengetragenen Daten (mit Ch be-
zmeichnet). Die (B-R)-Werte wurden mittels der Elemente

R S Max. = 241 7019 + 391338 . B

berechnet, Man erkennt, daf kein wesentlicher systematischer
Gang der (B-R)-Werte vorliegt und daB daher die benutzte Periode
Tir den gesamten Zeitraum Giltigkeit besitzt. Es sel bemerkt, dal
aus neuerer Zeil auch wvisuelle Beobachtungen der Scandinavian
?ar%able Star Observers vorliegen (in der Tabelle mit S¢ bezeich~
net).

Max. B B-R
o4 7036 Ch 0 + 453
7409 Ch q - 7
9789 Ch 2 - 13
8185 Ch 3 - 8
8596 Oh bt + 12
8976 Ch 5 0
9385 Ch 6 + 18
o42 4497 Ch 19 + 23
5687 Ch 22 + 59
G427 Ch o4 + 19
6825 Ch 25 + 23
7189 Ch 26 - &
9506 Ch 27 + 12
799 Ch 28 + 1
243 6540; ; 50 - 44
P800+ 53 v 42
8160 5 + 11
85601 55 + 20
89351 56 + 3
340 57 + 17
9715 | E8 + 1
244 01121 59 + 6
0525 80 + 28
0915 61 + 29
13001 62 + 20
18851 : 63 + 4
1700 Se 63 + 29
2085 Se  6h + 23
2450 8¢ 65 - &
5855 66 + 10
2860 Se 66 + 15
3272 67 + 36
3620: 68 - 79
3630 Se 68 + 3
43501 : no -~ 20
5183 se 72 - 10
5195 72 + 2
5502 So + B
5390 S0 7k + 15
5335 1 ol + 20
63581 75 - 9
6361 Se¢ 75 - 6
6774 Bo 76 + 16
7549 Se 78 + 7
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Literatur:

CHERNOVA, T.S5., 1951, Perem., Zvezdy 8,p.40
Reports of the Scandinavian Variable Star Observers, mehrere
Jahrginge

Photographische Beobachtung des roftien Sterns
¥V 447 Ophiuehi
E. Rudolph, Jena
(Eingegangen am 8. April 1991)

Abstract
The sbar proves Lo be a semiregular variable with the cycle
length varling between 105 and 155 days.

Der Verdnderliche wurde auf 322 photovisuellen Platten (RP 1 +
Filter GG14) der Sonneberger Himmelsiiberwachung aus den Jshren
1963 bis 1989 geschitztb,

Durch die Beobachbtung konnte ein deutlicher halbregelmifiiger
Liichbwechsel festgestellt werden.

Die Zyklenlinge des Sterns schwankt zwischen 105 und 155 Tagen.

Im Becbachbungszeitraum variierte die Helligkeit des Sterms
zwischen 913 und 1098,

At A

243?400 39000
]

-9
/ . >
i \i ;‘:l‘i'.. LI .\ ° A\ e o
i 39{2 D. | | ﬁ- l . | “:l.clzluD
9

'?‘ '] . ‘r"" L f.
V\ / ’ }&' :\. * ' .ql Y
o S B

]

T
Nk
.1-.,“_\1.
A
N
™~
e
- .

88



- 89 -

TY Leonis - period and class of variability not confirmed
W. Wenzel and A, Wicklein, Sonnseberg
(Received April 22, 1991)

Abstract

Cbservations on Somneberg plates cast severe doubts on the
class of variability and the period of this supposed Algol star.

Recently D. LICHTENKNECKEDR + (1990) directed the attention to

discrepancies which arose when people tried to observe eclipse

%inim§ at moments computed by means of the elements of RUGHMER
1933) .

The inspection of about 300 suitable plates of the Sonnesberg Sky
Patrol, taken 1929 to 1967 mainly by C. HOFFMEISTER, P, AHNERT
and H. HUTH, showed that the photographic amplitude is 0.5 mag at
the most. Especially by checking the discovery minima of HOFFNEI-
STER (1932) on the original plates we became aware of the small
range of the varlations. To derlve or improve elements on the
basis of this materlal seems hardly possible. Therefore the for-
mula given by RUGEMER csnnot be confirmed. Though the spectrel
class G given by GOTZ and WENZEL (1960) matches an eclipsing
gtar of small amplitude, to determine even the class of varia-
billty seems to be impossible without photoelectric or exact
visual observational series.

The lack of relevant references for 57 years indicates that other
astronomers, too, did not succeed in confirming class, period,
or indeed the wvariability.

References:

GOTZ, W., WENZEL, W., 1960, Mitteil. Verénderl. Sterne 1,p.505
HOFFMEISTER, C., 1932, Astron. Wachr. 247,p.287
LICHTENEKNECKER, D., 1990, BAV Rundbri + 1171

RUGEMER, H., 1933, Astron. Nachr. 248,p.

Fhotometric behaviour of KR Aurigae in the season 0/1
W. Gétz, Sonneberg
(Received April 30, 1991)

Abgtract

On brightness measurements of the star on blue-sensitive plates
is reported.

The star was measured on 27 blue-sensitive plates (ORWO-2U21+GG13+
BG12) obtained with the Schmidt camera 50/70/172 em of Sonneberg
Observatory in 17 nights covering the time interval between Sep-
tember 16, 1990, and April 6, 1991. The measurements are linked

to the sequence of comparison sters given by POPOVA (1965). The
individual cbservations are listed in the table of p. 90. As can
be seen there the star shows brightness varistions between

mp = 12794 and my = 14™16.
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Reference:

J.D,hel,
EJI‘L}"Uﬂ LN

8151.570
8151.587
8179.563
8182,602
8182.618
8186.601
8187.605
8188.576
8189.578
8272.
8272,
8273.
8273.
8274,

- 90 -

Jd.D.hel.
2k, o u s

8274.418
8275.394
8275.411
8289.302
8290. 308
8290. 330
8290.347
8306 .448
8329, 300
8329.320
8330.377
8330.398
8353, 334

FOFOVA, M., 1965, Peremennye Zvezdy 15,p.53%
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The period of the eclipsing binary FR Aurigae
W. Wenzel and A. Wicklein, Sonnebherg
(Received May 18, 1991)

Abstract

New observations on Sonneberg plates confirm the period of
2560675,

In one of his last publications the late D, LICHTENENECKER (1990)
pointed to two errors which have crept into the GCVS 1985: the
misprint of the initial minimum (first present in the 1971 Supp-
lement of the GCVS 1969) and a slightly deviating period computed
on the basis of an erroneous epoch counting,

New cbservations on Sonneberg 40 cm astrograph plates confirm the
elements of LICHTENKNECKER (l.c.),

¢ = Min, = 244 7862.509 + 236067535 - E ,

as can be seen from cur table and the mean light-curve. In the
table the dates already given by GESSNER (1973; S 10490) are
slightly improved (G); & designates dates interpolated from 6 or
2 individual observations of the respective night. The sequence
of comparison star magnitudes of KUROCHKIN (1951) was used.

0 m B 0-C

243 8397.27 1Pu5  -3631 -0%M2 @
9536.42 13.40 -3194 -0.12 G

9557.30 13.95 -3186 -0.09 G

244 0206.471 [14.2 -2937 0,00 G,s (6)
1361.27 4.3 -2494 0.00
5052.42! [14.15 -1078 -0.01 s (2)
6491.36 14,2 - 526 0,00
7862.47  14.15 0 -0.,04

The scatter of observations in normal light (average: 13%1) is
larger than usual because of the relatively great brightness of
the star and of the fact that both the variable and the comparison
star ¢ have faint companions which merge in their "primary" stars
on a number of exposures. Therefore also the existence of a second-
ary minimum cannot be ascertained by our data without doubts.

References:

GESSNER, H., 1973, Verdff. Sternwarte Sonneberg 7,p.633
KUROCEKIN, N.E., 1951, Perem. Zvezdy 8,p.355
LICHTENENECKER, D., 1990, BAV Rundbrief 39,p.109
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Fhotographic observations of DR Tauri in the season 1990/91
W. Gidtz, Sonneberg
(Eingegangen am 18. Mai 1991)

Abstract
Measurements of the star on blue-sensitive plates are given.

In completing and supplementing the light-curve in B the star was
measured on 36 blue-sensitive plates (ORWO-ZU21+GG13+BG12) from
22 nights obtained with the Schmidt camera 50/70/172 em of Sonne-
berg Observatory covering the time interval between September 16,
1990, and March 16, 1991.

m

B .
- 115
n . " . . rd k. . .rl

. . *

L .
-0

?#fl-B‘TS[] BIZUU E?Sﬂ 83IUU 83ISU

The measurements listed in the table are linked to the previous
sequence of comparison stars given by GUTZ (1982). In the figure
the light-curve in B is shown. As can be seen there, 3 remarkable
light depressions and & short-time brightness increase starting
from a mean level were observed. The mean brightness of the star
in the season 1990/91 amounts to my = 12206 with a total amplitude
of Amp = 1996.

J.D.hel J.D.hel m

EYIT ' EYTR B

8151.533 11594 8272.437 12058
8151.551 11.95 8273.276 11.98
8179.476 11.92:: 8273.296 11.94;
8179,405 11.96: 8274, 334 11.96
8179.597 11.95 8274, 350 11.85
8180.611 12.20 8275. 326 12.30
8180.628 12,19 8275, 346 12.48
8182.512 13.19 8289,283 12.02
8182.529 13.03 8290.275 11.93
8186,583 11.89 8290,293 11.96
8187,585 11.89 8306.428 12,11
8188,557 11.89 8322.301 12.01
8189.560  12.14 8328.329 11. 34
8206.423 11.89 87328, 347 11.23
82133, 362 12.16 8330, 300 11.65
8233.379 12,10 8330.329 11.92
8234, 323 11.93 8332, 302 11.90
8272.317 12.77 8332,325 11.95

References:
GOTZ, W., 1982, Inf. Bull. Varisble Stars no. 2172
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Untersuchung des Idichlwechsels des eruptiven Verdnderlichen
FS Aurigae suf Sonneberger Astrographenplatten
Th. Fuhrmeister, Sonneberg

(Eingegangen am 18. Mai 1991)

FS Aur ist im RITTER-Katalog (1) als Zwergnova registriert.

Die v-Maximalhelligkeit im Minimum wird mit 1652, und im Maximum
mit 1444 angegeben. Die Orbitalperiode betrigt 19416 (spektro-
skopiseh) oder 1345...1%75 (photometrisch) (2),

Um Aussagen ilber die Zyklenldnge treffen zu kdnnen, habe ich die
Helligkeit des Objektes auf ca. 280 Sonneberger Astrographenplat-
ten geschitzt. Hierbei wurden folgende Erhellungen ermittelt:

J.D- mlg JuD. mpg
242 6351 1378 243 1530 1422
6352 13.8 243 7582 14,3
6353 13,8 243 8472 14.,0
242 6677 14,3 245 0148 13.4
6687 14.3 204 1322 14,2
242 7046 13.8 244 1390 1,1
242 424 14,0 244 2009 14,3
242 7718 1402 244 6147 4.3
Aus Amateurbeobachtungen sind weiterhin bekannt (3):
244 6085 1480
244 6307 13.5
244 6335 14.0
aul 6420 14,7

Da das Beobachtungsmaterial recht ungleichmiBig verteilt ist
(groBe Liicken), lassen sich fiir die Zyklenlinge nur sehr unsichere
Werte abschétzen. Bei formaler Anwendung dgr Poisson-Verteilung
nach (4) ergibt sich ein Wert von etwa 2009, Leider stehen die
Amategrbeobachtungen von August bis Dezember 1985 dazu im Wider-
sprucn.

Auch die Kukarkin-Parenage-Beziehung (5) liefert bel Vorgabe der
Amplitude und der Periode eine wesentlich kiirzere Zyklenldnge,
wobel aber die Streuung hier ohnehin groB ist.

Literatur:

1) RITTER, H., 1990, Miinchen-Garching MEFA 500

2) HOWELL, S., SZKODY, P., 1988, Publ. Astron. Soc, Pac. 400,224
3) SVS0 Rep. 1985 14 5. 21/24 5, 33

4) WENZEL, W., RICHTER, G., 1986, Astron, Nachr. 307,209

5) RICHTER, G., BRAUER, H.-J., 1989, Astron. Nachr. 309,413

93



- 94 -

Untersuchung des Lichtwechsels des eruptiven Ver#énderlichen

AQ Eridani auf Sonneberger Astrographenplatten
Th, Fuhrmelster, Sonneberg

(Bingegangen am 18. Mai 1991)

Das Ohjekt wurde auf ca. 110 Astrographenplatten geschidtzt. Fol-
gende 4 Erhellungen wurden registriert (n = Zahl der Flatten):

J.D. m

243 8000 1
8001 1
8002 1

8003 1

.
1
1

=]
0q

8004
8005

243 8086
244 3893 1

244 4166 1
4170 1

Der RITTER-Katalog (1)Ogeisﬁ AQ Eri als Zwergnova aus mit einer
Zyklenlinge von efwa 409 (nach (2)). Dieser Wert kann auf der Ba-
ais des sehr liickenhaften Plattenmaterials und der 4 Erhellungen
nicht verbessert werden.

ool =RuURt G leT=1=1%]
R N 1] WA MW P

Literatur:

Eﬂ) RIMER, H., 1990, Miinchen-Garching MPA 500
2% KaTO, ?., FUJINO, S., IIDA, M., 1989, Variable Star Bull. 2,33

Untersuchung des Lichtwechsels des erupfiven Verdnderlichen
T 725 Aquilae auf Sonneberger Astrographenplatten
Th. Fuhrmeister, Sonneberg
(Eingegangen am 30, Mai 1991)

Bereits im Jahre 1949 wurden 3 Erhellungen des Objektes, die auf
Sonneberger Flatten gefunden wurden, verdffentlicht (1). Das Ob-
jekt wurde als Zwergnova klassifiziert mit einem Lichtwechsel im
Bereich won -16%2 - 13%7.

Die Durchsicht won ca. 250 weiteren Astrographenplatten erbrachte
lediglich zwel weitere Erhellungen:

JID'
242 8040, ..48
242 9429 :} nach (1)
243 0704
244 1921 (2 Aufnahmen)
244 7039
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Die Zyklenldnge kann auf Grund des geringen Materials und der nur
durch eine eingzige Beobachtungsreihe angedeuteten Dauer der Er-
hellungen (1) noch nicht abgeschidtzt werden.

Literatur:
(1) ROHLFS, E., 1949, Verdff. Sternwarte Sonneberg 1, Nr. 3

Bemerkungen zu V 133 in Kernndhe des Kugelhaufens M 3
I. Meinunger, Sonneberg

(Eingegangen am 2. Mai 1991)

Dieser RRab-Stern befindet sich in unmittelbarer Ndhe eines fiir die
Schitzungen sehr stdrenden Nachbarsterns sowie in Kernndhe von M3:
Auf einem groBen Teil der zur Verfiligung stehenden Tautenburger M3-
Platten (1963 bis 1978) war der Veradnderliche wvom Nachbarstern
nicht getrennt wahrnehmbar; auBerdem war der Verdnderliche oftmals
(bei langer belichteten Platten) Bestandteil des nicht aufgeldsten
Kerne von M3. Mit der von Th. MULLER (Berl%g-Babelsberg Yeroff. 11,
P.70; 1933) angegebenen mittleren Periode 095507230 und dem Aus-
gangsmaximum 241 5021.482 lieBlen sich die hier beobachteten Maxima
oder Tirhellungen wie folgt berechnen:

J.D. E B-R Bereich
244 5021.482 0 o000 DE
243 8473.513 42584 +0.043 B
8843.537 43256 -0,025 U
8907 .400 433561 +0,018 U
8902.462 43363 -0,021 U
8940.472 43432 -0,011 U
9287.450 44062 +0,011 B
9309.430 44102 -0.038 v
6537.458 44516 +0.021 B
9538.535 44518 -0.034 B
9597.553 44625 +0.057 v
9620.566 44667 ~0.060 B
9965, 384 45293 +0,005 T
out 000k . 420 45364 -0.060 B
0319 ..438 45936 -0,056 B
0656 .496 U548 -0.040 U
1421, 484 47937 -0.006 U
2122.567 49240 +0.006 B
2924420 50666 +0,006 B
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Beobachbtungen von V 81, ¥V 82, V 83, ¥V 84, ¥ 85

im Kugelhaufen M 3
I. Meinunger, Sonneberg

{Eingegangen am 11. Juni 1991)

Einleitende Bemerkungen siehe Mitt. Verinderl. Sterne 10,31 (1983)
und 10,123 (1985), Als Vergleichsstern diente auch I-I-51 aus Astro-
phys. J., 162,843 (1970).

vel

Die Saisonlichtkurven dieses RRab-Sterns wurden mit dem Ausgangs-
maximum 243 8914,469 (B) und P (SZEIDL) = 095291105 berechnet: Der
Trend des sich geringflizleg vergréfernden Periodenwertes, wie in
Budspest Mitt. Nr. 5,p.254 (1965) im (0-C)-Diagramm angezeigt,

setzt sich avuch im Beobachtungszeitraum von 4963 bis 1978 fort.
Folgende DNrhellungen oder Maxima wurden beobachtet:

JlDU E B"R BEI.‘. JID. E B-R BEIH

243 8406.535 =1527 +0%018 v o43 9527.669 +1159 -09039 B
8168.435 -1410 +0.012 8536.672 +1176 -0.031 B
8473.634 - 833 -0.086 B 0506.442 41289 =0.050 ¥
88371.429 - 157 +40.030 V 9597.577 41291 +0.026 V
8843.531 - 13% -0,037 U 3615.565 41325 40.025 V
8851.475 - 119 =0.030 i 4997.480 +2047 -0,060 U
8852,507 - 117 -0,0%& 1 244 0004 . 420 +2060 =0.017 B
8878.448 - 68 -0.041 U 0652.526 +3285 -0.071 U
8914, 428 0 =0.041 U 0652.555 +3285 -0.042 B
8914, 469 0 0.000 B 0679.525 43336 -0,057 V
8914, 1496 0 +0.027 V 1335.695 +4576 40,016 B
9180.547 + 503 -0.065 U 0132.546 +6082 +0.027 B
9205.488 + 550 +0.008 V 5497.518 16734 +0.019 B
$286.4% + P03 0,000 V o407 540 +6734 +0.049 ¥
g287.450 + Y05 -0.042 B

v 82

4tus den Saisgnlichtkurven (fusgangsmeximum 243 8901.381 (B) und P
{S3ZEIDL) = 0452450671) im Becbachtungszeitraum von 1963 bis 1978 die-
ses RRab-S8terns ist das welbtere Anwachsen des Perlodenwertes - wie
bereits in Mitt. Sternw, Budapest 5, Nr. 58,p.80 und p.254 (1965)
alchtbar - zu becbachten:

I.D. B B-R Ber. I.D. E B-R Ber.
243 8112.529 -1504 +0%005 ¥ 243 9204.533 + 578 -0%013 ¥

8413.536 - 930 =0.054 B 9204.559 + 578 +0.013 o.F.
8817.517 - 160 +0.057 U 9205.568 + 580 -0.026 V
8827.484 - 441 +0.058 U 3232.370 + B31 +40.006 1
8830.577 - 135 +0.004 U 9266.427 + 696 -0.010 T
8849.465 - 99 +0.010 i 9287.450 + 736 +0.033 B
8850.5% - 97 +0.032 i 3309.430 + 798 -0.017 V
8901.381 0 0.000 B 8527.669 +1104 +0.028 B
8504 .300 0 40,019 U 5536.562 +1211 +0,004 B
8302.416 + 2 -0.014 U 9537.638 +1213 +0.031 B
8314.428 + 25 -0.066 U 8538.647 +1215 =0.009 B
8314.469 + 25 -0,025 B 8589.504 +1312 -0.029 ¥
8914.496 + 25 +0.002 V 3506.442 +1325 +0.090 V
8609.456 +1350 -0.008 ¥
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(Fortsetzung)
Jd.D I B-R Ber. Jd.D. E B-R Ber.

d

243 9620.465 +1371 =03014 244 0679.504 43390 +0%047
9622,566 +1375 =0.011 2477.518 +6818 +0.054

244 Q004,420 +2103 +0,003 2477.540 +6818 +0.076
0648,510 +3337 =0.009 2924.420 47670 +0,077
0649.614 +3333 +0.054 3247.541 +8286 +0,102

b o b b =<
W<

v 83

Auch im Zeitraum von 1963 bis 1978 vergréBerte sich der Perioden-
wert dieses RRab-Sterns gegeniiber der von B, SZEIDL (Mitt. Sternw.
Budapest 5, Nr. 58,p.81; 1965) angegebenen mittleren Periode, wie
aus den Saisonlichgkurven mit dem Ausgangsmaximum 243 8827.551 (U)
und P (SZEIDL) = 0$5012408 entnommen werden konnte, Folgende Erhel-
lungen oder Maxima wurden beobachtet:

J.Ds i B-R Ber, J.Do B B-R Ber.

243 8168.435 -1315 +0%016 1 244 0002,486 +2344 +0%027 B
843,536 - 826 +0.010 B 0352.373 +3042 +40.047
84"1“‘0‘”’66 - 824 —O' 063 DDF. 03800431!' +3098 +0 |039 V
8473.634 - 706 -0.049 B 0381.427 +3100 +0.030 B
8817.517 - 20 -0.009 U 0383.430 +3104 +0.028 B
88297551 0 0.000 U 062%4,589 +3585 +0.000 B
8830.577 + 6 +0.019 U 0649.614 +3635 +0.053 B
9180,470 + 704 +0.046 U 0653.651 +3643 +0.080 U
9204.533 + 752 40,049 1385.438 +5103 +0.055
9205.488 + 754 +0.007 V 1389.430 45111 +0.037 ¥
9242.580 + 828 +0.002 424,562 45175 +0.090 V
9589.451 +1520 +0.094 ¥ 1421.583 45175 +0.111 B
9596.442 +153% -0.012 V 1771.436  +5873 +0.098 B
9610.541 +1562 +0.052 V 1972.400 +58795 +0.059 B
9615.565 +1572 +0.063 V 1973.437 +5877 40.004 U
9616.515 +1574 +0.017 V 2836,616 +7998 +0,141 V
9618.528 +1578 +0.019 ¥ 2837.588 +8000 +0.411 B
9619.545 41580 +0.03% V 2839.590 +8004 +0.108 V
9622.566 +1586 +0.047 B
9966.383 +2272 +0.013 B
9997.489 +2334 40,042 U

Y 84

Die Salsonlichtkurven dieses RRab-Sterns zeiglen keine ausgeprdg-
ten Besonderheiten. Die becbachteten Maxima oder Erhell en im
Zeitraum von 1963 bis 1978 liefBen sich mit P (SZEIDL) = 0O%5957289
und dem Ausgangsmaximum bei 243 9529.546 wie folght berechnen:
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'I-Dl- E B—R BBri JODI E B—R EEI‘-

243 8444427 2325 -0%049 W 243 9622,503 + 156 +0%023 4
8521.499 -1692 -0.074 ¥ 9965.579 + 732 -0.041 B
8801.637 -1222 +0.072 »r 244 0319.467 +1326 -0.015 ¥
8801.562 -1222 =0,003 o.F, 0381.427 +1430 =0.011 B
8853.413 =-1135 +0.019 i 0622,695 +1835 =0.014 U
B8856.432 -1130 +0.060 i 0652.497 +1885 +0.002 B
B8882,560 -1086 =0.024 V 0552.526 +1885 +0.031 U
9180.470 - 586 +0,021 U 0653.651 +1887 =0,035 U
9205.488 - 544 +0,019 V 1337.533 +3035% =0.050 »r
9286.465 - 408 0,024 V 1389.430 +3122 +0.018 ¥
9529 .546 ¢ Q,000 B 1421.562 +3176 -0.019 V
9609.375 + 134 40,001 V 2476.564 +4947 -0.053 V
9610.541 + 136 =0,024 V 2898.366 +5655 -0.,027 V
9610.573 + 136 +0.008 B 3247 .488 +6241 =0.,002 B
9615.367 + 144 +0.036 ¥ 3571.582 +6785 +0.015
9616.515 + 146 -0.007 ¥

v 83

Im Beobachtungszeltraum wvon 1963 bis 1978 ist bei diesem RRe-Stern
mit variierender Lichtkurve eine Tendenz des wachsandan Perioden-
wertes aus den Saisonlichtkurven - mit P (S3ZEIDL) = 093558189 und
dem Ausgengsmaximum 243 8473.634 = ersichtlich. Die Breite der
Maxima erscheint nach der Verteilung der Beobachtungen unterschied-
lich: Im B-Bereich wurden in den Jahren 1967, 1970 Maxima beobach-
tet, die etwa OP4 breit waren, wogegen 1964 und 1974 die Breite
nur etwa OR15 betrug. Doppelmaxima konnten nicht zweifelsfrei

(z.B. 1963, V-Bereich) festgestellt werden,

J-D- E B—R EEPQ J!DI E B-’R Bel’.’.
243 8118,554 - 998 +0%027 v 243 9538,647 +2993 +09047

8413.536 - 169 +0.035 B 9589,504 +3136 +0.022

8473.634 0 0.000 9593.426 +3147 +0.030

8830.577 +1003 +0.057
8831.645 +1006 +0.057
8832,653 +1009 =0,002
8881.366 +1146 -0.036
8883,528 +1152 -0.009
8901,381 +1202 +0.053
8902.416 +1205 +0.020
8908.,416 +1222 -0.029
8908.462 +1222 +0,017
8914.469 +1239 =0,025
894,496 +1239 +0,002
8940,472 +1312  +0.004
9117.691 +1810 40,025
9123.684 +1827 -0,031
9180.610 +1987 -0,036

9609.425 +3192 +0,017
9610.541 +3195 +0.066
9615.565 +3200 +0.108
9620,465 +3223 +0,027
244 0004,420 +4302 +0.053
0319.407 +5187 +0.140
0352.373 +5280 +0.015
0354.482 +5286 -0.011
0415.422 +5457 +0,084
0624,.622 +6045 +0.063
0649.547 46115 +0.080
0682.578 46208 +0.020
1771.436  +9268 +0,072
2132.583 +10283 +0,063

Hg<<da<Ed<gm<ddu<c<ccw
d<<dg<lududu<<<p<dddd=<<tg

9205.568 +2057 +0,015 2163.559 +10370 +D.ﬂag
9309.430 +2349 -0,023 2839,590 +12270 +0.05

9536.523 +2987 +0,058 2808,366 +12435 +0,124
9537.564 +2990 40,032 3571.582 +14327 +0.131
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Co-ordinates of SX Camnis Minoris
G.A. Richter, Sonneberg
(Received May 28, 1991)

According to a private communication by A. PASCHEKE, Rueti (Switzer-
land), the published co-ordinates of SX €Mi cannot be correct.

An examination of the original dabta concerning the discovery of
this object shows that all declinations published anywhere must
be increased by exactly 30'., So, for example, instead of the
1950,0 co-ordinates in the GCVS please read:

78318555 4+5%51q

AL Comas — search for furfber mexima

G.A. Richter, Sonneberg
(Received May 30, 1991)

AL Com is a long cyclic dwarf nova with an amplitude of about

7 mag (GCVS 1985), or perhaps even 9 mag (HOWELL and SKODY 1988).
It is known to have erupted in 1892 April, 1941 June, 1961 Noven-
ber, 1965 March, 1974 April, 1 35 March, and possibly 1976 April
(see also HOWELL and SKODY 1988).

AL Com was already observed on Sonneberg plates by WENZEL (1965),
who confirmed the outbursts of 1961 and 1965.

In order %o find additional eruptlions, all available plates of
the 40 cm astrograph and Schmidt telescopes of Sonneberg obser-
vatory were examlned. Sky pabtrol plates were omltted because of
the low maximum brightness of the object. Altogether 323 plates
of 171 nights, rather unevenly distributed over the time interval
1956 to 1991, were inspected. (For the years 1959, 1960, 1964,
1974, and 1975 no plates are available.§

No further maximum could be found. Only a single plate from 1976
March 3 (J.D. 244 2841.53) shows an indication of a faint object
near the plate limit ( = 17%5). But it is difficult to say whether
it belongs to the possible maximum of 1976 April 15 supposed by
FORD (see HOWELL and SKODY 1988) or whether it is only a small
brightening or simply a plate fault.

References:

HOWELL, 5.B., and SKODY, P,, 1988, Publ, Astron., Soc¢, Pacific 100,224
WENZEL, W., 1965, Inf, Bull, Variable Stars no. 410

99



- 100 -

Periode und Klassifizierung des verinderlichen Sterns DD Draconis
F. Kihnlenz, Sonneberg (Mitglied des AXV)

(Eingegangen am 4. Juli 1991)

Die Variabilitdt wvon DD Dra = BV 234 wurde von STROHMEIER (1958)
entdeckt und als langperiodisch klassifiziert. FILATOV (1960) ver=—
6ffentlichte 9 Minima und stellte Algollichtwechsel mit folgenden

Elementen fest:
Min, = 243 1587.248 + 09784 « E

AGERER und LICHTENENECKER (1988) beobachteten DD Dra mittels Zwei-
farbenphotometrie und ermittelten 3 Maxima und RRE=Lyrae-Lichtwech-
sel mit den Elementen

Max.(hel.) = 244 7271.460 + 0932673 « E .

Diese recht widerspriichlichen und spidrlichen Angaben veranlaBten
mich, den Stern zu becbachten.

Der Verinderliche wurde auf insgesamt 1129 Blauplatten der Sonne=
herger Himmelﬁﬁberwachuﬁg deg Zeitr es 3958...ﬂ959 untersucht.

Es wurden die Pelder 182 +60° und 192 +60° benutzt. Der Stern wurde
mit Hilfe der Argelanderschen Methode unter Verwendung der in der
Abbildung dargestellten Vergleichssterne mit den Stufenhelligkeiten
der Tabelle beobachtet. -

N A a O Stufen

SRR S B L -
> " o 9,2

E&na erste Uberpriifung der Elemente ergadb eine Periode von

0%32675. DiesE r&ode beruht auf den 129 Reihenaufnshmen des Jahres
1964 (Peld 19% +607), die einen Zeitraum von 93 Tagen umfassen., Bel
einer Ausdehnung des Zeitintervalles auf 1000 Tage lieBen sich
meine Beobachftungen mit dieser Periode nicht mehr darstellen.

Aus diesem Grund untersuchte Herr SCHULT, Sternwarte Sonneberg, die
Periode von DD Dra mit Hilfe des Rechners, wofiir ich ihm hier D
sagen mochte. Zuerst wurde die Perlode im Intervall won 0%17...0%5
mit Hilfe elnes Proﬁrammas zur Fourieranalyse untersucht. Die Be=
obachtungen wurden hierzu in Zeitintervalle zu 1000 Tagen unter-
teilt, wobei die Daten ab J.D. 244 5000 wegen zu %Bringar Daten-
dichte unberﬁcks&chti t blieben. Als Ergebnls erhielten wir eine
Pericde Py von 0532679, was dem anfangs ermittelten Wert entspricht.
Allerdings traten im Diagramm auch bei einer Periode PE von 0524631
Spitzen auf, die etwa die glelche Hthe hatten wie die Spitzen bei
Pg, in 2 Fdllen sogar stirker ausgepright waren als diese. Bildet
man das Verhdltnis Pq/Fo, =0 erhdlt man den Wert 0.753 - das liegt
genau in der GroBenordnung, die bei HOFFMEISTER et al, (1990) fiir
das Periodenverhdltnis Pq/F; von mehrfachperiodischen Pulsations-
sternen angegeben wird. aufhin versuchten wir, die Beobachtungsn
durch zwel Sinuskurven unterachiedlicher Pericde derzustellen. Es
wurden diejenigen Periodenwerte ermittelt, bel denen die Abweichung
der Beobachbtungen von den Kupven minimal wird, Als Ergebnis er-
hielten wir dle Werte Py = 05932679 und Pq = 0824813, was wiederum
den mit drnp Pourieranalyse ermittelten Werten entspricht. Aus den
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Resultaten kann nicht ausgeschlossen werden, daf DD Dra ein mehr-
fachperiodischer Stern ist. Allerdings sind zur Bestdftigung oder
Widerlegung dieser Hypothese genauere Beobachbtungen erforderlich.
Als zusatzliches Erschwernils liegen dle beilden Perioden nahe dem
Bruchteil eines ganzen Tages (/3 bzw. V4), so daB eine léngere
systematische Untersuchung des Stems erforderlich isti.

Literatur:

AGERER, LICHTENKNECKER, 1990, Inf. Bull. Variable Stars no. 3213

FILATOV, 1960, Astron. Tsirk. no. 215,22

HOFFMEISTER, RICHTER, WENZEL, 1990, Verdnderliche Sterne, 3. Auf-
lage, Verlag J.A. Barth, Leipzig

STROHMEIER, 1958, Kleilne Verdff. Sternwarte Bamberg Nr. 24

Photographic observations of TT Ari in the season 1990,/91

W. GOtz and K. Heiland, Sonneberg
(Eingegangen am 15. Juli 1991)

Abstract

Photographic observations of the star in the blue range are
glven. The star is in its high state.

The star was measured on 41 blue sensitlve plates (ORWO-ZU21+GG13+
BG12) from 20 nights obtained with the Schmidt camera 50/70/172 cm
of Sonneberg Observatory covering the time interval between Septem-
ber 14, 1990, and February 2, 1991. The observations are linked to
the sequence of comparison stars given by GUOTZ (1985). The light-
curve in B, which shows the long-term behaviour of the star, is
given in Figure 1, where the means of hrightness of each night

?re %gg%cted. The individual cbservations are listed in the table

B .

B
— 106
- 108 e, C e

0
24?&8‘15(] B!EDU 81? 50 8?00 JD. Fig. 1
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J.D.hel Dy J.Dshel np

EMIII’ 2 LN N N ]

8149 ,448 10%66 8220,480 10%59
815,437 10,79 8232,317 10,87
8151. 454 10 .74 8232.334 10,80
8174, 300 10.80 8233.330 10.93
8176.390 10 .94 2 8233.347 10,77
8176, 408 10.89 8234,.286 10.97
8177.410 10.67 8234. 314 10,72
8197 429 10,66 8273,242 10.70
8177 , 443 10,74 8273.259 10,70
8179.426 10.76 8294 .,245 10.76
8179 4447 10.70 8274.,284 10.79
8182.475 10.89 8274, 302 10.78
8182.493 10.76 8274.320 10.93
#186,512 10.98 8275.258 10.73
8186.567 10.77 8275.277 10.72
8188.,522 10,77 8275.295 10,70
8188.540 10.83 8275.312 10.81
8189,473 10,88 8289.3270 10.72
B20&, 385 10.69 8290, 244} 10.67%7
8206.403 10.64 8290, 261 10.68
8220.463 10.50

A8 can be geen from Figure 1 (p.101) and the teble the star is in
itis high state. The observations are scattering in the range be-

tween mp = 10050 and
sinusoidal variations

my

10%98, This scattering is caused by

7 0.2 mag,

and a period of P = O}
light-curve given in Figure 2 whe
is in agreement with the instaneo

dwith an amplitude of about Amn
13246 and by irregular flicker

£+ The
re crosses represent mean values,
us elements

Max, = 244 8149.464 + 0913246 « B .

Mg
— 106 . . *
l'. ] L] . . . o s ' ";F' L]
S L T S
“t. . LI ., _|_. LI [ ]
L . + + . + L ] .
~ 1.0 ’ * P
UP QQ q# q& QB ﬂﬂph Fig. 2

ReTerence:
60Tz, W., 1985, Inf. Bull. Variable Stars No. 2823
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AR Aur

LY Aur
R¥ Cas

RZ Cas

U Cep
NN Cep
GO Cyg

u Her
beta Iyr
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Beobachtungsergebnisse des Arbeitskreises

"Verdnderliche Sterne" (Teil XVIII)

Brunc-H.-Blirgel-Sternwarte, Hartha
(Eingegangen am 22. Juli 1991)

A) Minima von Bedeckungsveréinderlichen

T Dy bk,

B263.36%70
290. 2446

8175.128

8170.10
185.15

8330, 322
8256,291
8206.19

B8206.046
8093.510

8162.72
169,22
188,47
188, 74
253,20
272,29

SAO 023229 8118.374

o+
+

+

+
+
+

b5

2385
2391.5

2277

{4292
1490
1797

+19889
+20606

+ 44

879
879.5
887
881
836
887.5

58

B=R

+O@06ﬂﬂ
+0,0641

+0.016
+0, 047
+0 .01

+0.036
+0.015

+0,18
+0 .21
+0,05
+0, 32
+0, 10
‘-DIEE

+0.011

n

3
14

29
49

53
71
72
71
46

35
61
61

46
68

14

B) Maxima von RR-Lyr und Delta-Cep-Sternen

eta Aql

RT Aur
delta Cep

X Cyg
SU Cyg

zeta Gen
RR Lyr

T Mon
DY Feg

5 Sge
52 Tau
T Vul

JQDIEEMt L]

8177.47
177,78

8229.66

8101.36
176 .42
187.17

8189,05

7770.429
8174.298

221.29

7849 .285
8180.288

8299.76

B175,3702
176.3210

8177.36
8262,663
B274.33

5
4
+
+
+
+
+
+
+
+
+
+
4

E

1685
1685

1574

996
1010
1012

266

1162
1267

437

2108
2692

167

+50370
+50383

+

656

+ 4330

+

1481

B=R

+U@1?

+0 48
+0 .45

40,07
+0.01
+0.02

=0.11

+0.117
+0.212

+0. 34

+0,020
=0.011

+0 o 5

+0,0022
+O-DD"—&-9

-0,08
+0.082
+0.29
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n

32
18

35

68
30
ey

19
29
26
34
35
4
30

12
12

48
56
45

Art
Pecv3
pe(Y
vis

vis
vis

vis
vis
vis
vis
vis
vis
vis
vis
vis
vis
vis

vis

via
vias

vis
vis
Vvis
vis
vise
V@E
vis
via

vis
vis

vis

vis
vis

vie
vis
vis

Beob.,

Bus
Bus

Gol

Beobh.

Gol
Rat

Gol

Gol
Rer
Rat

Rat

Rer
Rat

Gol

Rer
Rat

Gol

Bgr
Bgr

Rat

Rer

Bemerk,

a)
Min.II
Nm
Nu

Nm
Nm
Nm

d)

2 28 2 28 & g2e 8 28

EEEB
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£) Mirasterne

J.D.244,.. E B=R . n Becb. Bem.
R And 8100  +12 4534 804 19 Hin
V  And 8197: +20 +1: 9.1 12 Bra
W And 8248 +12 - 7 Vel 15 Bra
8252 +12 -3 ) 10 Voh
R Agr 8229 +15 +27 6.85 16 Gol
T Aqr 8187 +24 =23 75 13 Bra
8188 +24 -22% 7.6 7 Rer
8188 +24 ] 7.8 8 Rat
R Ari 82473 +20 + 23 8.7t 9 Zis
a4 +20 + 3 9.0 12 Bra
R Aur 8152 + 9 +30 7.6 21 Voh
X Aur 78497 +20 +17 9.0 16 Bra
B2g2 +22 +15 8.7 14 Bra
8222 +22 +15 S,.1 12 Voh
8223 +22 +16 - 13 Zis
R Boo 8088 +16 - 4 7.7 23 Voh
8090 +16 -2 6.6 17 Bra
8090 +16 -2 7.0 22 Hin
809s +16 + & G.7 13 Gol
5 Boo 7950 + 1k L 8.5 14 Zis
79571 +14 +511 8.7 8 Bra
8220 +15 +i3 749 20 Bra
8224 +15 +47 Za7 13 Zis
R Cam 7999 +15 =32 B.6 21 Bra
8004 +15 =271 8.3 18 Zis
8287 +16 -15 8.1 20 Bra
T Cam 7900 +12 -11 8.6 33 Bra
8270 +13 -15 8.6 29 Bra
¥ Cam 8097 + 9 - 7 8.2 13 Hin
X Cam 7083 +23 + 2 8.0 11 Hin
7087 +23 + B 8.0 15 Bra
81281 +24 + 43 8.0 15 Bra
8132 +24 + 8 7.8 11 Hin
8264 +25 -4 8.1 10 Bra
R Cas 7922 + 8 +15 5.2 38 Bra
7028 + 8 +21 5.1 39 Hin
7931 + 8 +24 5.5 32 Zis
T Cas 7892 + B.44 -22 [11.6 17 Zis Min,
8125 + 9 -38: - 16 Zis
8134 + 9 ~293 7.7 22 Bra
U CQCas 7918 +12 -29 8.5 14 Bra
8188 +13 -3 8.5 13 Bra
Cas 8013 +15 24 8.2 19 Voh
8016 +15 =21 8.0 12 Hin
8018 +15 ~19 7.9 13 Bra
8018 +15 -19 749 12 Zis
8231 +16 -353 7.8 12 Bra
B234 +16 =32 - 15 Zis
8249 +16 =17 8,0 18 Klx
8 Cep 8157 + 9 =12 6.6 36 Bra
T Cep 7949 + 9.46 +100 10.7 27 Zis Min.
8140 +10 +82 6.2 39 Gol
8148 +10 +90 5.9 28 Zis
8153 +10 +95 &4 58 Voh
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(Porteetzung)
JIDIE%‘.. E B"H mv. n BBOh' Bﬂm.
. d
omi Cet 8189 +10 +30 309 18 Ror
v CrB 8031 +12 -4 8.2 26 Bra
W CrB 8005 +16 - 8.,% 13 Hin
R Cyg gome: + B + O3 6.8 12 Bra
3020 + 8 +13 6.5 11 Gol
8023 + B +16 6.9 20 Hin
8026: + 8 +191 B.5 13 Zis
8028 + 8 +21 G221 13 WHt
U Cyg BOR20: + .52 -22% 10.3 19 Bis Min.,
gaitG + B -18 6.8 22 Bra
RT Cyg BOOS5 +18 -8 .2 9 Wttt
BO13 +18 a 73 12 Zis
8015 +18 + 2 7.0 16 Hin
B110 +18,.,56 =10 11 .8 18 Yoh Min.
8200 +19 -3 7.8 15 Bra
B2Q0 s +19 - 3 8,3 10 Zls
8204 +19 + 1 7«5 13 Wttt
8205 +19 + 2 8,05 13 Gol
CN Cye 7953 +17 + 1 8,6 14 Hin
chi Cyg B275 +15 +14 5t 25 Klx
B Del 2045 +4 +13 8.4 14 Hin
R Dra ik +13 O 7.0 23 Hin
2976 +13 + 4 7.2 17 Zism
7977 +13 + 5 649 19 Bra
7578 173 + 68 6.9 10 Rat
B2l 124 ¥ 7 7 a8 14 Zie
8228 +14} +11 7o 19 Bra
X Gen 8302 +18 - B 78 11 Bra
8 Her 8112 +10 -15 73 15 Hin
8112 +10 =15 7.5 18 Yoh
8116 +10 -1 7. 19 Bra
T Her 785 +15 + & 7.9 19 Bra
8104 +17 - 1 8.1 18 Elx
8111 +17 0 8.6 12 Hin
8112 +17 + 4 8.3 13 Bra
U Her 7R4G + 7 + 91 7.0 13 Bra
W Her 8059 +11 -0 8.8 20 Yoh
8104 +11 ~35 8.6 16 Hin
RS Hex 8025 +13 -25 7.8 14 Hin
30261 +13 -4 2.7 10 Zis
5Y Her BOS7 +24 + 3 8.5 12 Hin
5 Iac B147 +18 -3 B.& 12 Hin
g4122 +18 -29 8.4 13 Bra
R Lec 7940 +12 +57 6.2 4y Klx
7G0T +12 +60 5.9 19 Hin
7945 +12 +62 5.95 30 Zis
YO46 +12 +63 0.0 25 Bra
82651 +13 +721 5.8: 23 Elx
W Iyn 062 +15 +10 76 15 Bra
8062 +15 F10 76 21 Hin
BOBS +15 13 8.0 33 Voh
I Oph BO4O: +10 +23: 6.81 24 Klix
8057 +10 +i0 6.7 26 Hin
8219 +10.47 447 9.2 35 Elx Min.
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(Fortsetzung)
J lD-IEqJ‘I'- - E B-R mv Il BEDb [ ] BB]II.-
RY Oph 8047  +1 —1ed 7l 10 Hin
U Ori 8210 + +10 6.5 16 Zis
& DPeg 8183 + 9 - 7.3 20 Bra
V Peg 8131 +12 -3 8.6 13 Bra
& Peg BOY76 + 9 -27 7.7 14 Hin
R Per B29%: +4 +161 9.1 g Bra
U TPer 7916 + 9 =32 8.0 35 Bra
8229: +10 =403 8.3 28 Brg
¥ Pen 70463 +1 =3 8.9 13 Bra
8210 +12 ~18 9.0 25 Veoh
R S8er H006 + 7 =10 72 12 Zis
8008 + 7 - 8 ST 21 Hin
8022 + 7 + 6 77 15 Bra
4  Serp 8021 + 7 =15 8.2 12 Hin
I Ser 8029 +10 + 2 8.4 13 Hin
R Tri 7906 +10 +22 5.7 28 Bra
8168 +17 +17 6.6 17 Gol
8169 +11 +18 6.1 22 Bra
8170 +1 +19 6.7 16 Rat
8179 +11 +28 6.6 21 Vaoh
R UMa 7995 + 8 =11 Va3 20 Bra
9996 + 8 -10 7.3 24 Hin
7996 + 8 -0 73 15 Zis
7908 + 8 - B 7.5 21 Klx
BOOO + 8 - B 7.45 23 Gol
8002 + B - f 7«0 23 Voh
8003 + 8 -3 73 7 Wttt
8008 + 8 2 7.5 g9 Rat
8296 + 9 -12 75 26 Gol
g MMa 7809 + 9 -2 B.1 24 Bra
8029 +10 - 8 8.2 24 Bra
8032:  +10 -5 7.6: Wt
8040 +10 + 3 8.0 26 Hin
8046 +10 + 9 8.2 20 Gol
8054 +10 +17 8.2 30 Voh
824 +11 -22 8.4 15 Bra
82441 +11 -221 7.9 14 w5t
8251 +1 =12 8.3 12 Gol
#8251 +11 =12 8.2 24 Elx
o UMa 7915 + 0 =17 75 25 Bra
7918 + 9 =14 7 ok 21 Zis
8177 +10 =12 73 20 Bra
8181 +10 -8 7?5 18 Gol
8182 +10 -7 7.5 18 Wt
8186 +10 -3 7«5 15 Voh
RS UMa 8072 + 8 + 9 8.6 10 Hin
5 UMi 2890 + B =27 8.2 34 Bra
B0&9 + 6,50 =13 11.8 19 Voh Min.,
8225 + 7 -231 8.2 14 2is
8229 + 7 =19 8.2 27 Bra
8231 + 7 =17 8.2 28 Voh
U UMi 905 ; + 8 ~703 8.4 18 Zis
80073 + 8 -62 8.8 28 Vobh
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(Fortsetzung)
J.D.244,., E B~R mny, n Beob. Bem.,

R Vir 7982  +14.50 - 29 1097: 13 Zis Min,

8044 1 +15 =121 6.8 8 Bra

BO4L +15 -12 6.8 13 Voh

8046 +15 =10 7.0 a8 Hin
R Vul 8047 +18 G 9.0 10 Hin

8192 +19 + 8 8.3 12 Bra
Bemerkungen Nm Normalalnimum

g Normalmaximum

vis vwvisuell
pe photoelektrisch (V)

Elemente nach: a) Bull. Astron. Inst. OSFR %% p.69 (1988)
b) Acta Astron. g%,p.393 (19 5
¢) Inf, Bull, Variable Stars no. 3479
d) Astron. Tsirk. no. 1508,p.7
Beobachter: Bgr Berger, H. Scharfenberg
Bra  Branzk, R. Beerwalde
Bus Busch, H. Hartha
Ens Ingkonatus, P. Berlin
Gol  Goldhahn, H, Lohmen
Hin  Hinzpeter, R. Coswig
Klx Klix, P, Sohland
Kuh  Kihnlenz, T, Sonneberg
Rat Ritz, M. Herges-Hallenberg
Rer  REtaz, K. Herges-Hallenberg
Yoh  Vohla, F,. Altenburg
Wet  Wwitt, U, Berlin
Z2is  Zische, E, Welgsdorf-Kéblitza

Fehlerberichtigung:

In der 16, Auswertung (Mitt. Verinderl. Sterne 12,p.16) muB es
bei B Iyr richtlg heilen

J.D. = 244 7386,39, B-R = +0d07,

Adresse Tilir Anfragen:
Bruno-H,.-Blirgel-Sternwarte, 0-7302 Hartha, Deutschland

107



- 108 -

Light-curve of the eclipsing system V 1156 CGyeni
W. Wenzel and A. Wicklein, Sonneberg
{(Eingegangen am 12. August 1991)

Abstract
The catalogued wvalue of the pericd (##?5) was checked by means

of 385 photographic exposures. The mean light-curve and the
statistics of observations yield a very small D/P = 0.02.

Stimulated by the identification of V 1156 Cy
red point source by FRIEDEMANN and LOWE (1990
electric ubvy measurements by FRIEDEMANN and REIMANN

)

with

an IRAS infra-

and the photo-

(1991) we

checked WACHMANN's (1966) elements of the star (HBEV 430) by obser-
vaftiions on 385 photographic plates of the Sonneberg collection.

The minima which could be found on our material are listed in the
following table, where we give, for the sake of completeness, also

WACHMANN's eclipse dates (Wa):
Min. E U-c i
j 3 ol

243 35411,80 ¢ - 41 +0's 06 Wa
412,05 - 28 «0.03 Wa
5368,90 O +0 .01 o Wa
E661,570 + 29 +0,299 1.66 (3 plates)
7909.08 57 0.00 Wa
9379, 376 90 -0, 342 14,52

244 5930, 360 237 -0.369 1433 (2 plates)
6287.490 245 +0 . 283 14 .67
B554.531 251 =0, 104 14.66
5oL, 487 253 +0.717 14,11
6733.427 255 +0.533 1%, 35

E and o-c are computed on the basis of WACHMANN's elements,

Min, = 243 5368.895 + 4435647

E .

In urder %o enable a direct comparison with WACHMANN's light-curve,
system of comparison star magnitudes (slightly ad-
justed), altholUgh there exists a systematic deviation between them
and the B series of VOROSHILOV et al. (1969).

we used his m

. -
135 .. e
. v ] " -y L -
ekl B I I R L L 1 S ..
Wl S b o - B g By Hl"-! EE ’-r-ﬂ'l - Tge meme Y X
st . B ey Py rm b s wy o.|u.|.-. o ' [T . i Wt ow
N . _: " * LI
\
.
140 “
L]
" L]
.
L 145 .
* L]
] b
10
1 1 I 1 1 1
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The figure (p.108) shows the mean light-curve deduced by folding
our observations by means of the given elementis.

Table and light-curve demonstrate the correctness of WACHMANN's
elements. A large discrepancy however exists in the D/P values:
WACHMANN gave 0,08, whereas from our light-curve follows = 0,02,
what is confirmed by the statistics of our data,

number of nights when [14%10
total number of observ. nights

1]

0.015 or

number of plates on which [14%10 . 0.0%6
total number of plates

If we take the provisional value of W, + W, = 3 WT@, from

D/P = 0,02 and wellknown relations we aet fo% the sum of the radii
of the two involved bodies

This is not in contrast to the spectral type of F3V, photometri-
cally derived by FRIEDEMANN and REIMANN (1991) for the bright
compenent of this binary.

References:

FRIEDEMANN and LOWE, 1990, Inf. Bull. Variable Stars no. 3516

FRIGDEMANN and REIMANN, 1991, Inf. Bull, Variable Stars no. 3549

VOROSHILOV et al., 1969, Katalog Velichin B i V 12000 Zvezd,
Naukova Dumka (Glavnaya Astron, Obs,) Kiev

WACHMANN, 1966, Astron. Abhandl. Hamburg VI, Nr. 4
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QOptical behavicur of AT Cancri in the season 1990/91
W. Gotz, Sonneberg
(Cingegangen am 30, September 1991)

Abstract
OUbservations of the star onm blue-sensitive plates are given.

In complementing the series of observations the star was measured
on 28 blue-sensitive plates (ORWO-ZU214GG13+BG12) from 18 nights
obtained with the 50/70/1%2 ¢ Schmidt camers of Sonneberg Obser-
vatory covering the time interval between COctober 22, 1990, and
April 15, 1991. The individual observations, which were obtained
in linking to the sequence of comparison stars given by GUTZ (1983)
and which are listed in the table show the star in its high state
(1242 < mp < 13%33).

J,D. hel. n J.D. hel.

240, ... B U, .. . “B
8187.628 13%13 8329,358 12765
8249.530 13.03 8330.455 12.88
8249,548 13,03 8330.495 12.93
8249,565 12,83 8332,433 13.16
8249,583 12.93 8332.450 13.11
8249,601 12.92 8353.391 12.87
8251.525 12,98 8356.327 13.08
8273.460 13.17 8358.342 12.93::
8274,510 13.02 8360.420 12.89
8275,509 13.10 8360.441 12.751:
8306.484 13.33 8360.461 12.81:1
8306.502 13.22 8361.376 13.06
8308.490 13.30 8361.396 12.94
8328,443 12.42 8362.378 13.14

The long-term light-curve is given in Figure 1. Small short time-

Mg
25 )
130 Yo oo
135
2448150 8200 8250 8300 8350 J.D.
Lo | 1 l I | Fig. 1
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scale variations can be observed there. A4 remarkable decrease in
brightness with AB = 0974 was observed between J.D. hel,
244 B328.443 and 8332.433.

About the behavicur of the orbital changes no positive statement
can be made. The results mentioned are given in Figure 2, wherse

the magnitude wvalues are plotted a%ainst the phases according %o
the elements published by GUTZ (1985).

i
L ]
125
™ »
» »
. . . . . .
LI B » [ ] .
e [ ]
W L] .' L} L ]
Ll . : o
L] L ] [ ]
]
L . L]
=135
0.0 az O 0.6 08 10 ph
] i | ! | | | Fig 2
References:

a0TZ, W., 1983, Inf. Bull, Variable Stars no. 2363
gtrz, w., 1985, Inf. Bull. Variable Stars no. 2734

A period change of the e sin ine L5 Fersc
W, Wenzel and A. Wicklein, Sonneberg
(Eingegangen am 10, Oktober 1991)

Abstract

Observations on Sonneberg glatas disclosed a period decrease
of 090001525 = 0.0052%, which happened arcund 1974.

Recently ISLES (1991) directed the attention of observeﬁs to the
faet that in the eighties IS Per showed large 0-C of -0%22 against
the 1987 GCVS elements - see also BRELSTAFP (1984; 1985). Devia-
tions of this order of magnitude were alsc ohserved by LOCHER
(1988; 1989), whereas BUSCH (1978) believed toc be able to confirm
the elements by observations on Sonneberg astrograph plates of the
gixtles and early seventiles.

In order to clear up the origin of this discrepancy we observed the
star on about 220 Sonneberg Sky Patrol plates taken mainly by H.
HUTH and B, FUHRMANN from 1970 to 1991, and we searched for minima
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on exposures of 1947, 1948, 1956, 1957, and 1958. The comparison
gtars a...g of KUROCHEIN (1971), who also derived the GCVS ele-
mente, were used.

0 B 0=C O-G.‘ Remarks
243 2441.525 -2385 -0%067

S44h 474 2384 - 034 image disturbed
6526,543 - 084 + 055
8433,.340 = 330 = 001 STROHMEIER (19864)
8739.521 - 225 + 032 BUSCH
9395,52. o Qo0 KUROCHEKIIV

244 0506,.388 + 381 - 011 BUSCH
0917 . 453 522 - 059
1337355 666 - 017 BUSCH
1573.512 47 = 0¥
1990,473 890 - 014
2095,286 926 - 66 d shallow
2302,512 897 + Q46 +05046
2448.272 1047 + 021 + 029
2716 ,467 1M38 -~ 0279 - 00B
3401.561 1374 - 131 - Q074
I436.511 1386 - 159 - 100
48513,533 1872 - 164 - 031
4967.371 1911 = 038 + 101
5229,508 2001 - 34 - 181 shallow
5238.543 2004 - 026 + 127 shallow
5681.525 2156 - 229 - 053 BRELSTAFF wis,
6002 .440 2266 = 040 + 153 shallow
6066,410 2288 - 216 - 019 BRELSTAFF vis.
5110.274 2303 = 087 + 111
6713.548 2510 - 361 - 132 shallow
&763.397 2527 - 079 + 153 shallow
6827 .256 2549 - 365 - 130 shallow
7107 . 206 2645 = 322 - Q72 IOCHER wvis.
VP4« o 2668 = 25 Q0. 8 plates
524,232 2788 - 240 + 032 LOCHER wvis.
8273.385 43045 - 420 - 109 shallow

0-C
+0% .
F +
- - Tt
L ]
" "

-2000 0 +2000 E
1 1 | ] ] |

Fig. 1 » Present work + Literature Bracketts: shallow
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Our table (p.113) gives the faint observations found by us, and in
addition the dates of minima which could be deduced from litera-
ture, The 0-C have been computed by KUROCHKIN's elements,

C = 243 9395.52 + 23915693 . & .,

Around 1974 (E = 1000) obviously the period decreased by 9@0001525
= 0,0052%, and the new elements, valid since then, are

C, = 244 2302.466 + 23915541 + (EB-997) .

The O-C diagram is depicted in Figure 1 (p.113), and Figure 2
shows the minimum region of our mean light-curve, folded by C and
Cqy the crosses and three of the arrows near phase 0.0 belong to
dates before the period change.

. 4
oo + e 0e
-+ o+ +

¥

| .

-fﬂus 00 ﬁ
|

Fig. 2

References:

BRELSTAFF, 1984; 1985, BAA Variahle Star Sect., Cire. 60 + 61
BUSCH, 1978, Mitt, Hartha 12

ISLES, 1991, JBAA 401,p.221

KUROCHKIN, 1971, Ferem. Zvezdy 18,p.85
TOCHER, 1988; 1989, BBSAG Bull. B6 + 90

STROHMETER, 1964, ¢ited by WEBER, Inf. Bull. Variable Star no. 64
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Becbachtungen von V 86, V 87 im Kugelhaufen M 3

I. Meinunger, Sonneberg
(Eingegangen am 15. Oktober 1991)

Einleltende Bemerkungen sishe Mitt. Verdnderl. Sterne 10,31 (1983)
und 10,123 (1985). Als Vergleichsstern diente auch I-I-51 aus
Astrophys. J. 162,843 (1970).

¥ 86

Die Verteilung der Beobachtungen des RRc-Sternes V 86 im Zeltraum
von 1963 bis 1978 in den Saisonlichtkurven - mit P(SZEIDL) =
092926601 und dem Ausgangsmaximum 243 8827.484 (U) - deutet auf
eine Verringerung des Periodenwertes hin. Folgende Erhellungen wur-
den festgestellt:

J.D. E B-R  Ber. J.D. B B-R  Ber,

243 8107.489 -2460 -OQGEﬂ 243 9609.456 +2672 ~04016
8112,529 -2443 +0.014 9610.594 +2676 -0.048
8413.622 -1414 -0.041 9615.565 +2693 -0.053
8415,695 -1407 -0.016 9616.515 +2696 +0,019

8415,725 -1407 +0.014 P 9618.528 42703 -0.016
84.72.,477 =1213 =0.010 9620.553 42710 -0.040
8473,634 -1209 =0.024 g9e21.488 +2713 +0,017
8500.570 -1117 =0.013 9965.579 +3889 -0.060
8827.484 o 0.000 244 0002.486 +4015 -0.,028
8843.531 55 =0.049 0319.407 +5088 -0,058

+
8851.495 + B2 -0,007
8878.372 + 174 -0,035
8882,529 + 188 +0,025
8883,385 + 191 +0.003
8914,428 + 287 +0,02%4
9123,684 +1012 +0,028
9205.597 +1292 -0,004
9266.427 +1500 -0,047
9529.546 +2399 -0.030
9536.598 +2423 -0,001
9537.488 +2426 +0.011
9538.647 +2430 -0.001
8540.679 +2437 -0,018
9589,504 +2604 =0.067

0319.438 +5098 -0,027
0622.656 +613% -0,005
0652.497 +6236 -0,015
0652,526 +6236 +0.014
0653.651 +6240 -0.032
0656.564 +6250 -0.046
0676.513 +6318 +0.002
1389.430 +8954 -0,001
1390.525 +8758 -0.076
2076.56h4 +12469 -0,099
2477,518 +12472 ~-0.023
2866.430 +13801 =0.056
3247 488 +15103 =0,041
3250,386 +15113 -0.,070

“wnoooHd <ok ccdHmE o me =y
<w<u<=u<vuddoou<<vow<tu<<<w-<

v 8y

Storende Nachbarsterne erschwerten die Becbachtungen (Kernnidhe) die-
ses waohrscheinlichen RRe-3ternes. Aus der Vertellung der Beobachtun-
gen kénnte man auf verdnderliches Lichtkurvenverhalten schlieflen.,

Im Beobachtungszeitraum von 1963 bis 1978 wurden folgende Erhellun-
gen festgestellt:
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0e48,510
0e49.614
0e52.526
1369.581
1421 14
1772 .400
2162.506
2477 .518
2866.430
3247 .488
3571.582
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Thotoelektrische Becbachtungen von TT Arietis im
September 1988

5. R6Biger u. R. Luthardt, Sonneberg
(Eingegangen am 5. November 1991)

The paper presents light-curves of TT Arietis, an accreting
white dwarf in a low-mass binary.

Wihrend einer gemeinsamen Beobachtungsaklbtion mit anderen Observa-
torien wurden im September 1988 in 4 aufeinanderfolgenden Néchten
am 60-cm-Teleskop II in Sonneberg photoelektrische Beobachtungen
von TT Arietis mit relativ hoher Zeitaufltsung ( a2 20 s) erhalten.
418 Vergleichsstern diente der Stern BD+14°336 = HD 12720, die
Messungen erfolgten im blauen Spektralbereich.

Die Lichtkurven (Fig. 1~-4) zeigen die Helligkeitsdifferenz zum
Vergleichsstern im instrumentellen System, A b. Aus dem Verlauf
der Kurven lassen slch {iber den Lichtwechsel folgende Aussagen

treffen:
JDg = 244 F412.

Fig. 1

&b
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1+ Zur Zeit der Beobachbung befand sich der Verdénderliche im
"aktiven" Stadium, d.h. er war hell £10.2 £ B £ 10.5).

2. Die Lichtkurven verlaufen, abgesehen von den kurzzeitigen
Schwankungen, ziemlich flach, so daB die friher festge-
stellte photometrische Periode von rund 0.13 Tagen kaum ep-
kennbar ist.

3+ Es treten quasiperiodische Fluktuationen ("flickering") mit
einer Amplitude um 0.1 mag auf, dsren Zyklenlidnge 18 + 5
Minuten betrtgt. Oine Frequenzanalyse hat SCHULT (1993)
durchgefilhrt,

4. In der Nacht JD 244 7414 konnte auch ein kurzzeitiger
stdrkerer Helligkeitsabfall ("dip™) beobachtet werden,
die Schwidchung betrug etwa 0.4 mag.

Literatur:

RGSEIGER, S., 1987, Inf. Bull. Varisble Stars noc. 3007

SCHULT, R., 1992, Contr.Astron.Obs. Skalnaté Pleso (in preparation)
TRIMEQ, J. et al., 1990, Contr, Astron. Obe. Skalnaté Fleso 20,69
WENZEL, W, et al., 1986, Astron, Inst.Czechoslovak.Acad.Sci, Frepr. 38
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JDo= 244 T415, Fig. 4
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Optical behaviour of AM Herculis in the season 1991

W.Gdtz, Sonneberg
(Eingegangen 02.04,1992)

Absiract

Photographic U and B observations abtained in the season 1991 are given in detail
to complete the long-term lightcurves of the star and to study its optical behaviour,

In linking to the sequence of comparison stars given by HUDEC and MEINUNGER
(1977) the star was measured on 112 blue sensitive (ORWO-ZU21 + GG13 + BG12) and
4 UV sensitive (ORWO-ZU21 + UGZ2) plates from 68 nights obtained with the
50/70/172 cm Schmidt camera of Sonneberg Observatory covering the time interval bet-
ween January 17 and December 9 1991,

The annual lightcurve in B is shown in fig. 1, where the individual means of the nights
are given. As can be seen there the object shows alternating low and high state phases. At
the beginning of the series the low state is characterized by a minimum of 66", Considering
the light curve obtained in 1990 (GOTZ, 1991) the given minimum is probably the
continuation of the more than 200° low state at the end of the series mentioned. If this is
the gase the total duration of this low state phase crossing the season 1990/91 amounts to
320%,

The following high state is characterized by a duration of 107% and is in agreement with
a well-known relation between the duration of the low state and that of the following high
state. This relation is shown in fig. 2, where from all series obtained since 1982, the
logarithm of the ratios, log[t(1)/t(h)], derived from the durations of the low and the
corresponding high state are plotted against the logarithm of the duration of the low state.
Fromfig. 2 it can be learned that after a long-time low state a relatively short high state can
be expected. In contrast, a short-time low state is characterized by a relatively long,
following high state.

As can be seen from fig. 2 most of the derived values are in agreement with the given
statjmegt. An exception to the rule only results from the short-term low and high states
(167, 187) given in fig. 1. In this connection it is noteworthy that these phenomena are the
shortest ones within the whole observational series.

Since its last brighlnes& decrease the star remained in the low state up to the end of the
series for more than 110°. The annual mean brightness of the high state, which is caused
by X-ray heating amounts to mg = 13.™98.

Inorder to study the influences of the oceultation light changes on the overall light curve,
all observations were reduced to one common epoch by means of the orbital elements
published by GOTZ (1984). From the observations it can be seen that in the high state no
periodic variations are recognizable. This statement also applies to the observations of the
low state, The individual observations in B and U obtained in the season 1991 are listed in
the following table,
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Tab. 1: Photographic observations of AM Her in B

J.D. hel, B J.D. hel. B

24 " 24 "
48274.683 15.29 48458417 1522
48275.685 15.43 48458.435 15.13
48306.635 15.51 48458.470 15.45
48309.614 1542 48468.368 14.43
48309.631 15.34 48473.401 14.16
48309.648 15.38 48473.439 14.54
48328.650 15.36 48474427 13,95
48329,536 15.44 48474.404 14,34
48332,628 15.45 48475440 14.40
48353.524 13.71 48475,506 14,37
48336.230 13.52 48476.410 14.11
483549.525 13.63 48476.442 14.29
48360.485 13.45 484800391 14,51
48360515 13,43 48481.4135 15.06
48361.460 13.36 48483.397 15.22
48362.500 13.37 48483.413 15.44
48362,528 13.24 48d485.480 15.41
48382.510 13.38 48488489 13.63
48383.497 13.21 48490.465 15.60
48383.516 1343 4840().481 15.54
45385.409 13.39 484(),330) 15.26
48385.439 13.63 48401.34(0) 15.44
48390.428 13.29 484091.351 15.33
48390445 13,806 48491.361 15.42
48394454 13.89 48494.401 15.30
48394473 13.58 48498.365 14.98
48395,480 13,91 48499,343 15.33
48395,497 14.05 485001349 15.35
48400.481 14.01 485001.343 15.98
4840)0).491 14,22 48509322 15.44
484()9.408 14,18 485019.426 15.32
48411.408 13.97 48512.403 15.42
43413417 14.01 48512.421 15.32
48413.434 13,97 48512.441 15.38
48413.473 13.83 48513.356 15.31
48439423 14.26 48513.399 15.32
48440.411 14,21 48513417 15.38
48441),421 14,11 48513.439 153,37
48442412 14.28 48514.350 15.97
48442.426 13.79 48514.401 15.41
48443.410 14,32 4852().292 15.59
48443,432 13.95 48534304 15.43
48444.413 14.44 48535332 15.44
48444.426 14.28 48535.353 15,43
48445.456 14.00 48537.272 15.44
48445.474 14.24 48537,325 15.44
48446.421 14,23 48539.356 15.44
48446.440 14.01 4854().328 15.43
48446.506 14,23 44556.253 14.94
48449409 14.44 48557.232 15.43
48449 428 14,33 48557.248 15.44
48449 492 14.35 48559.259 13.61
48454 .430 13.36 48591.205 15.40)
48454.45() 15.39 485492.234 14.90
48457.510 15.40) 48593234 15.36
48457538 15.36 4860().283 14.63
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Tab.2: Photographic observations of AM Her in U

J.D. hel. U 1.D. hel. U
244.... " 244.... m
48490.495 14.92 48514337 14.55
48513.335 14.57 48556,237 | 13.99
12, 68 B
13.60- .
: {
14, b o 1 ; M
% ] " 1;1 -
15, 00 L
. Iou L t}"‘ 3' - o L
16. 80 - .
1 10
170 e e ey
AE208 4B30% 4544 AR50 4EnEE 49798

fig. 1: B- light curve of AM Her

1,81
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log{at{n)/M(1))
fig, 2: ratio duration high state - low statc
References:
HUDEC, R., MEINUNGER, L., 1977, Mitt. Verdnderl. Sterne 7, 194

GOTZ, W., 1991, Mitt. Verinderl. Sterne 12, 81
GOTZ, W., 1984, Inf. Bull, Variable Stars No. 2649
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Photoelectric observations of selected symbiotic stars

R. Luthardt, Sonneberg
(Eingegangen am 29. September 1992)

Abstract
Photoelectric UBV-observations of selected symbiotic stars of the years 1982 ... 1991
are given,

Symbiotic stars are binary stars consisting (mostly) of an M-giant, a hot compact object
(white dwarf, subdwarf) and a common gaseous envelope. Orbital periods amount some
hundret days up to several years. Source of the envelope is the red giant losing mass by
stellar wind or by pulsation. Because of mass accretion by the hot component activities like
outburst are possible.

Symbiotic stars show irregular or semiregular variations in brigthness. The amplitude
often depends on colour.
Long term photometry of these objects is necessary 1o study the behaviour.

The following observations are obtained with the Sonneberg 60 ¢cm II photoelectrical
telescope during the last years. For each star I only give very short remarks.

AG Dra

This star differs from most symbiotics in its K-type primary component and in its high
galactic latitude,

MEINUNGER (1979) found periodic variations of 554 in U, This period also conti-
nuous after the great outburst in 1980, Two smaller outbursts occured after 1983. The
outburst maxima correlate with the maxima in U found by MEINUNGER during the quiet
stage. In V the period of 5549 is not \&Isihle, lf{ut there are semiregular variations of small

amplitude with a period of about 300¢ ... 370"
Tab.1: Photoelectric observations of AG Dra

JD W B U
244.... m m m
303746 0.06 974 8.95
5()44.45 g,15 9.92 9.08
5061.45 9.20 994 9.15
5064.48 9.21 9.96 9.17
S0E2.49 9.34 10.18 9.4()
J)B5.48 9.32 116 937
5093.48 9.30) 10,12 34
5103.55 9.38 10).25 4,53
§104.50 9.41 10.27 9.57
511646 9.42 10.31 9.63
512347 9.43 10.33 9.67
5130.50 9.44 10.35 -
5141.43 9.46 10.38 9,78
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D v B |

244..., m m
5159.45 9.47 10,39
5160.41 9.48 10,39
5161.41 9.47 10,37
5162.42 G.47 10.37
5165.54 9.49 10.38
5183.49 9.49 10.46
5186.52 9.48 10,42
5193.48 9,50 10,48
5194.51 9.51 --
5203.49 951 | 10.44
5204.47 950 | 10.47
522948 9,54 10.53 10.09
5231.45 g,54 10.53 10.11
5306.59 9,60 10.68 10.25
5381.54 0.69 10.91 10,70
5388.54 9.67 10.86 10.56
5389.54 0.66 10.85 10.52
5390.53 0.66 10.85 10,57
5403.51 9,71 10.84 10.47
545243 9.76 --
5453.39 9.75 10.96 11,04
547452 9,75 11.00 11.02
5505.40 9.72 11.01 11.11
5500.44 9.71 11.00 11.00
5518.49 9,74 11.03 11.07
5555.51 9,74 11.02 11,14
5561.50 9,75 11.06 11.13
5566.49 9,72 11.00 11.16
5572.48 9.72 11.00 11.12
5577.44 9.70 11.00 11.06
5583.32 9,74 11.03 11.03
5613.45 9,76 11.08 11,16
5621.58 9.77 11.13 11.25
5632.36 0.81 11.14 11.20
5634.49 0.83 11.18 11.34
5635.37 9.83 11.14 11.32
5673.68 9,84 11.20 11,40
5683.69 0,85 10.45 10.42
5684.69 0.84 11.24 | 11.41
5746.55 0.75 11.10 11.49
5759.60 9.75 11.10 11.56
5761.66 9.75 11.07 11,55
§763.56 9.75 11.06 11.58
5770.52 0,74 11.10 11.57
578048 0.78 11,10 11.56
581037 9.84 11.18 11.70
5822.48 9.82 11,17 11.77
5854.45 9.78 11.10 11.81
548042 0.74 11.12 11.72
589(,39 9,76 11.12 11.73
590547 9,74 1111 -
5912.41 9,76 1113 11.68
5026.44 9.75 11,09 11.61
5936.38 9.80 11.12 11.60
6002.43 9.74 11.07 11.18
6004.36 9,73 11.02 11.14
6036.34 9.74 11.09 11,17
6113.59 9.63 10.75 10.04
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D \Y B U
244.... m m m
6121.62 9.67 10.75 10.07
6148.40 9.36 10.34 9,49
615951 9.44 10.49 9,85
6173.43 9.61 10.72 10.30
6175.51 9,63 10.82 10.37
6203.44 9,74 10,97 11.12
6211.40 9,72 10,96 11.08
6212.41 9,72 10.96 11.11
6212.46 9,71 10,99 1111
6251.44 9,75 11.06 11.34
6261.46 9.76 11.06 11.38
6299.37 9.80 11.16 11.51
6305.42 9.80 11.13 11.42
6307.41 9.83 11.19 11.49
6311.42 9.86 11.22 11.52
6327.52 9,87 11.15 11.45
6335.46 9.86 11,13 11.40
6338.42 .86 11.13 11.44
6343.46 .83 11.10 11.46
6359.43 9.85 11.13 11.47
6488.64 9,48 10.36 -
(550,48 9.51 10.50 .86
6552.56 9.55 10.56 9.95
6553.59 9.56 10.56 9.99
6555.46 9.57 10.63 -
6592.40) 9.70 10,86 10,68
6596.45 9,71 10,87 10,78
66(17.45 9,71 10.89 10.86
6610).43 9,64 10.89 10,90
664438 9,74 10.98 10.99
(645.42 9.72 11.00 1107
6646.41 9.74 10.96 11.03
664841 9,74 10,98 11.02
664939 9,75 10.97 11.05
671838 9,80 11.06 11.17
(719,36 9.80) 11.05 1119
6762.68 9,86 11.12 11.33
6826.66 9,78 11.10 11.50
686R.55 9,81 11.11 1161
6869,54 9,80 11.10 11.59
6877.62 9,84 11.15 11.68
691050 9,80 11.12 11.67
6925.46 9,77 11.06 11.67
6939, 44 9.81 11.11 11.71
6982.41 9,76 11.05 11.53
698945 9,72 11.06 11,53
6991.41 9,75 11.03 11.51
7018.40 9,75 11.03 11.47
7023.44 9,78 11.05 11.52
7038.33 9,78 11.06 11.47
7039.34 9,77 11.07 11.44
7071.35 0,82 11.10 11,42
T078.37 0.83 11.10 11.41
7205.68 9.82 11.07 11,16
7276.38 0.78 11.09 11.21
73()4.45 9.77 11.04 11,18
73(15.45 9.77 11.05 11,15
7349.42 9.76 11.05 11.24
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JD v B U
244 m m m
7353.43 9.74 11.02 11.26
7366.41 0.77 11.07 11.36
7368.40 9,79 11.09 11.39
T427.35 9.83 11.16 11.68
1438.52 3.84 11.18 11.79
7554.58 9.80 11.19 11.79
7566.56 9.82 11,21 11.71
7611.43 9.77 11.15 11.53
7613.50 9.78 11.16 11.49
7616.55 9,78 11.14 11.50
7626.46 9.75 11.12 11.41
T7628.59 9.76 11.11 11.45
T642.46 9.70 11,03 11.18
7662.40 0.72 11.06 11,24
7663.46 9.72 11.06 11.23
T7668.41 9,71 11.03 11.21
7670.43 9,72 11.04 11.17
7691.44 9,72 11.04 11.06
7694.41 0.72 10.45 --
T696.41 9.70 11.01 |} 11.05
7703.41 9.68 10.99 11.01
772742 9.73 11.04 11.13
T743.46 9.70 11,03 11.18
7763.42 9.74 11.08 11.28
777042 9,70 11.05 11.23
TI176.46 0.74 11.07 11.28
T787.39 9.80 11.14 11.12
784242 9.75 11,12 11.49
7849.66 9.78 11.19 11,51
7861.66 9.79 11,19 11.59
T92R.55 5.86 11.28 11.87
7929.54 9.86 11.28 11,92
7943.66 ~ 11.30 11.86
T965.52 082 11.22 11.93
7968.59 49.81 11.21 11,82
7982.58 9.78 11.20 11,89
7990.52 9.79 11.18 11,89
8012.50 0.76 11.16 11.85
8013.49 9.76 11,14 11.80
BO18.46 0.75 11,12 11.48
B032.43 9,77 11.19 11.85
8039.43 0.79 11.20 11.88
812739 9.77 11,15 11.77
8179.36 9.86 11.25 ~=
8179.36 9.85 11.26 11.66
8274.64 9.83 11.20 11.38
8329.62 9.76 11.10 11.32
8332.58 9.76 11.11 11,34
8353.53 8.70 11.06 11.36
8359.51 9.71 11.07 11.32
8362.54 973 11.07 11.33
8409.45 9,73 11.08 11,28
8440.48 9,72 11.09 11.43
8494.39 9.7 11.15 11.67
8500.42 .74 11.12 11.65
8681.47 a.71 11,08 11.54
8691.61 9.73 11.08 11.59
874747 9.73 11.02 8.95
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fig.l: UBV-lightcurve of AG Dra
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AX Per

AX Per is a classical symbiotic system with its typical behaviour, quiet stages with small
variations and outbursts with amplitudes up to 2 ... 3 mag, A greater outburst occured
1987/88. The amplitude is comparable in all three colours.

Tab.2: Photoelectric observations of AX Per

D v B U
244 m m m
6004.46 11.41 12.58 12.23
6006.54 11.44 12.61 12.28
6036.46 11.52 12,70 ==
6334.61 11.63 12.70 12.50
6335.58 11.61 1271 12.50
6338.59 11.62 12.70 12.45
6359.53 1171 12,70 12,43
6474.35 11.25 12.31 -
6718.54 11.49 12.49 12.26
6762.53 11.24 12.24 11.97
6764.48 11.23 12.20 11.86
6982.45 11.69 12.70 -
7039.57 11.28 12.33 12.12
7071.58 11.14 12.18 11.89
7078.56 1118 12,22 11.79
7138.55 10.99 11,98 -
7438.55 9.81 10,40 0.89
7469.52 10.18 10.80 10.23
1566.39 10.36 10.11 11.12
77649.61 9.42 9.96 0.47
7779.55 9.30 9.79 9.40
7788.53 9.15 9.68 9.23
T791.53 9.18 9.68 0,23
7842.50 9.23 9.70 9.27
7847.56 9.14 9.59 9.19
7849.55 9.13 9.58 9.16
7850.53 9.13 9.58 9.17
7851.49 9,12 9.57 —
7859.53 9.12 9.62 9.21
7861.52 9,17 9.66 9.25
7928.37 9.41 10.00 9.50
7929.43 9.43 10.00 0.59
7968.39 9.48 10.14 0.92
8133.61 10.18 10.90 10.50
8151.62 10.42 11.17 10.69
8177.50 10.69 11.41 10.95
823345 11.93 12.81 12.40
8271.38 10.96 11,71 -
8500.58 10.75 11.61 11.28
8514.55 10.63 11.52 11.14
8592.48 10.68 11.39 10.97
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fig.2: UBV-lightcurve of AX Per

128



129

BF Cyg

‘f Cyg also shows semiregular variations in U B and V. A period was determinded with
757.°3 (PUCINSKAS (1970)). Since 1985 a general rise in brightness is visible. Deep
minima correspond to the period mentioned above.

Tab.3: Photoelectric observations of BF Cyg

D V B U
244 m m m

5928.44 12,22 12.70 --
5930.53 12.14 1243

593545 12,22 12.69 12,32
5936.44 12.20 12.66 1221
5044.44 12,14 12.70 12.06
5046.41 12.16 12.68 12,05
6004.76 12.35 12,79 12.18
6251.53 12.08 12.60 12,18
6261.53 12.05 12.51

6328.35 11.83 12,32 11 BS
6338.38 1179 12.23 11,31
634332 11.72 12,19 11.59
6592.53 11.51 11.89 11.43
6596.51 11.56 1191 --
6611.47 11.66 12.81 11.38
6642.43 11.88 11.89 11.57
6643.47 11.83 12.24 11.61
6646.45 11.83 12.24 11.66
6648.44 11.87 12.24 11.68
6649.41 11,87 12.28 11.71
6718.41 12.02 12.49 12.14
691059 11.80 12,31 11.93
6925,52 11.43 11.95 11.63
6939.52 1116 1170 11.34
698240 11.08 11.64 11.28
6990.47 11.08 11.59 11.31
701843 10,94 11.50 11.19
7023.48 11.05 12,43 -=
7038.47 10.87 11.32 11.10
7039.37 10.91 11,39 10.95
7071.37 10.68 11.03 10.6
734948 11.69 12.08 0.00
7366.43 11.56 12,01 11.38
T368.48 11.53 11.95 11.57
T7418.37 11.49 11.73 -
742741 11.54 11,95 11.45
7669.54 10.62 11.09 11.02
767051 10.56 11,03 10.97
7691.48 10.26 10,65 10.66
7696.45 10,23 10.62 10.45
7703.50 10.22 10.58 10,42
1726.49 10.12 10.45 10.16
T727.55 10,14 10.44 10.14
7762.43 10.07 10.36 10.09
T176.48 10.05 10.33 10.09
8013.52 9,79 10.04 9.73
8038.52 9,72 9.96 9.68
812748 9.86 10,10 9.54
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ClCyg

CICyg is an eclipsing symbiotic with a period of 8559, During the last years no outbursts
occured.

Tab.4: Photoelectric observations of CI Cyg

D ' B U
244 o m m
593348 10,84 12,13 12,12
5936.47 10.87 12.13 12.17
5946.44 10.89 12.14 12.10
6004.28 11.02 12.36 12.34
6212.58 11.20 12,42 .
6251.55 11.00 12.20 12.08
6343.30) 10.80 11.97 11.72
6596.49 10,98 12.06 11.79
6607.51 11.02 12,08 11.74
6648.48 10.94 12.04 11.75
6718.44 10.88 12.03 11.90
6868.67 11.07 12.29 12.32
6925,55 11.18 12.49 12.63
6939.55 11.15 12,46 12,66
698252 11.35 12.64 12.60
6983.41 11,32 12.58 12.61
6989.48 11.33 12.66 12.69
6990.49 11.30 12,55 12.62
(991,43 11.30 12.60 12.45
7018.45 11.32 12.53 12.28
7023.46 11.31 12.53 12.41
7039.40) 11.09 12.34 12.32
71.42 11.08 12.27 12.25
7078.42 11.05 12.26 12.32
7304.48 10.76 11.89 11.68
7353.49 10.76 11.93 11.64
7366.45 10.77 11.91 1170
7368.46 10.78 11.92 11,65
7420.37 10.83 11.96 11.86
7427.38 10.83 11.98 11.69
7665.53 10.91 12.27 12.31
7670.53 10.95 12.30 12.28
7696.50 11.00 12.35 12,37
774348 11,04 12.46 12.64
T762.48 11.21 12,67 -
7770.44 11.26 12,73 12,94
7779.44 11.28 12.70 12.87
8014.56 10.91 12.13 11,94
8038.53 10.63 11.99 11.75
H4909 41 10.95 12,27 12.29
8512.43 10.79 12.20 12.35
8514.38 10.77 12.16 12.36
812752 10.73 11.95 11.74
8133.46 10.76 11.99 1173
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UV Aur

The system UV Aur contains an evolved carbé:-n star as the primary component. The
magnitudes vary in V and B with a period of 396" . The amplitude decreases from about
1.5 mag in V to about 0.5 mag in B whereas in U the brightness is constant.

Tab.5: Photoelectric observations of UV Aur

D V B U
244 m m m
6006.58 0.98 11.09 11.88
6334.66 9.67 11.05 11.88
6335.61 0.66 11.04 11.86
6338.62 9.67 11.05 11.87
6358.60 9.84 11,08 12.10
6359.56 9.85 11.09 11.87
6360.56 9.84 11,13 11.92
6364.50 9,91 11.18 11.92
6474.38 5.99 10.91 11.80
6488.50 5.83 10.92 11.93
6489.47 8.69 10.76 --
6762.55 10.13 11,13 11.91
6704.58 10.14 11,12 11.89
6869.35 9.30 11.05 11.90
7039.59 879 10.72 11.84
7071.61 9.18 10.89 11.85
7078.61 9.28 10.92 11.86
7138.57 9.97 11.14 --
7438.61 8,77 10.71 11.81
7469.59 9.13 10.86 11.84
7554.50 10.00 11.15 11.95
7566.47 10.04 11.14 11.92
7613.42 9.73 11.22 -=
T842.53 9.14 10.88 11.87
7843.55 9.18 10.89 11.85
784853 9.20 10.97 11.92
785061 9.29 10.94 11.93
7859.66 9.47 -- ==
7861.59 0.43 10.99 11.90
7924.51 10.03 11.16 -
7928.45 10.08 1115 11.91
7929.46 10.06 11,13 1192
7943.49 10.14 1L18 11,96
8177.59 8.84 10.82 -
8273.41 9.95 11.10 11.94
§290.41 10.05 11.15 11.95
8646.45 10.41 11.13 11.94
868140 10.61 11.15 11.96
3686.41 10.65 11.16 11.95
8691.39 10.64 11.17 11.96
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fig.4: UBV-lightcurve of UV Aur
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TASYV 1924 + 57 ein HalbregelmaBiger vom Typ SRb

D. Bohme, Nessa (Mitglied des AKV)
(Eingegangen am 21. Dezember 1991)

Dieser Verinderliche wurde 1990 vom britischen Amateurastronomen M. COLLINS
entdeckt (1). In der Entdeckungsanzeige wird die [dentitdt mit IRAS 19243 + 5707 festge-
stellt,

Der Verfasser beobachtete den Stern auf 202 Rotplatten der Sonneberger Himmels-
iiberwachung aus den Jahren 1983 bis 1990. Dabei konnte ein halbregelméBiger Lichtwech-
sel (Typ SRb) mit den nachgenannten Elementen nachgewiesen werden.

Max. (J.D.) = 244 5520 + 380¢ E

Tabelle 1: Beobachiete Maxima

E JD (B"R:] Mpy
0 244 553() + 10 10.3
1 5950 +50 10.6
2 6360 =20 10.5
3 6700 +40 10.5
4 7060 +20 10.7
5 7410 - 10 10.7
6 TRO0 0 10.4
7 8190 + 10 10.3

Der Lichtwechsel bewegte sich zwischen 10."3und 11.™6 (mpv). Ein zweiter wesentlich
lingerer Zyklus ist im Lichtwechsel angedeutet.

Die Zyklenldngen schwanken von 340" bis 4209 bei Amplituden von 0.4 bis 1.3 mag.

Literatur
(1) COLLINS, M., The Astronomer, Vol. 27, p. 240
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Abb. 1: Umgebungskarte von TASY 1924 + 57

Vergleichssternhelligkeiten:
A: 8™ E: 10™2
B: 93 F: 1046
C: 95 G: 111

+58°

+56°

EQDD

TASV 1924+57

?E:I‘JD'

Abb.2: Lichtwechsel von TASY 1924 4+ 57 von 1983-1990

JD 2440000 + ..
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TAV 2251 + 61 ein HalbregelmiBiger

D. Bohme, Nessa (Mitglied des AKV)
(Eingegangen am 18, Januar 1992)

Dieser Veriinderliche wurde 1990 vom britischen Amateurastronomen M. COLLINS
entdeckt (1). In der Entdeckungsanzeige wird der Spektraltyp mit M3? gegeben, und es
sind weitere Bezeichnungen zur Identifikation genannt (IRAS 22512+6100=
IRC + 60374 = DEARBORN 42141).

Der Verfasser beobachtete den Stern auf 245 Rotplatten der Sonneberger Himmels-
iiberwachung aus den Jahren 1977 bis 1990. Im Bereich zwischen J.D. 244 5800 bis 244
8200 trat ein deutlicher halbregelmiBiger Lichtwechsel mit folgenden Elementen auf:

Max.(J.D.) = 244 6080 + 570° E

Die mittlere Amplitude betrug dabei bei den vier beobachteten Zyklen 1.3 mag, Im
Zeitraum zwischen J.D. 244 3100 bis 244 5800 war ein abweichender Lichtwechsel wirksam,
Es wurden nur zwei relativ helle Maxima festgestellt, die sich durch die Periode von 570
auch nicht annihernd feststellen lassen. Zusammenfassend kann gesagt werden, dafl es sich
um einen roten Stern mit einem wahrscheinlich halbregelmiiBigen Lichtwechsel vom Typ
SRb oder SRc und mehreren wirksamen Perioden handelt, Eine weitergehende Untersu-
chung ist notwendig.

Tabelle 1: Beobachicte Maxima und Minima

TYP JD Mipy
Max. 244 3840 5.8
Min. 4180 10.9
Max, 4610 4.1
Min. 439() 10.9
Max, 6UBO 1L.0:
Min. 6210 11.1
Max, 6570 9.4:
Min, 6870 11.2
Max. T180 9.9
Min. 7400 11.5
Max. | 76490 9.8
Max, I 8360: -

{Siehe auch Abb. T und 2)

Literatur
(1) COLLINS, M., The Astronomer, Vol. 27, p. 319
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RA = 22"51.2, & = 61°00° (1950.0)

Abb.1: Umpebungskarte von TAY 2251461

Vergleichssternhelligkeiten:
A a"s Cc:o10™0
B: 97 D: 111

N : : i : .
o _ TAV 2251+61

10 ’ : .

. ) . . = 7. B b K
Coeg = 3 i am v P ‘—_‘r 1 t

1 ; B :

i 4000 5000 6000 7000 ¢ 8000

JO 2440000 + .,

AbbZ Lichtkurve von TAV 2231 + 61

138



139

MYV Lyrae remains in active state

Th. Weber, Sonneberg
(Eingepangen am 5. Oktober 1992)

Abstract
Photographic observations of MV Lyr on Sonneberg piates of 1990 ... 1992 are
summarized.

In continuation of the work of FUHRMANN and WENZEL (1990) I measured the star
on all suitable plates obtained in the season 1990 ... 1992 with the astrographs "GB"
(40/190 em) and "GC" (40/160 ecm) . The object remained in it’s upper level.

The figure shows the new observations including a few data of FUHRMANN and
WENZEL (1990) in order to demonstrate the behaviour since the rise from the last
minimum. At the present time it is not clear whether the star will return to quasiperiodic
{semiregular) variations as described by WENZEL and FUHRMANN (1983) or ANDRO-
NOV, FUHRMANN and WENZEL (1988).

Acknowledgment
I would like to thank Dr. W, Wenzel for his stimulation and support.
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fig. 1: mpglighteurve of MV Lyr
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Maxima des RR-Lyrae-Sterns XZ Cygni

H. Berger, Scharfenberg
{Eingegangen am 26. Februar 1992}

Im Herbst 1991 beobuchtete ich zum wiederholten Male mit einem 50 mm Newton
den Verfinderlichen XZ Cygni,

Aufgrund schlechter Witterungsbedingungen konnten aber nur zwel Maxima durchbe-
obachtet werden.

Max.(hel.) | n w E B-R
244 84823674 13 6291 RVVERTY]
B307.3105 21 6473 -.0131

Die (B-R)-Werte unterscheiden sich nur geringfiigig von den 1990 ermitielten. Sie
basieren wie die vom Vorjahr auf den Elementen von BLASBERG und WENZEL (1988).
Es kinnte moglich sein, daB die dort gegebene Ausgangsepoche nicht ganz exakt ist und
sich daraus die 1980 und 1991 fast gleichen (B-R)}-Werte ergeben.

Literatur
BLASBERG, H.-]., WENZEL, W., 1988 Inf. Bull. Variable Stars 3205
BERGLER, IL, 1991, Mitt. Verinderl. Sterne 12.5, p. 86

Beobachtung des Sterns V 2066 Ophiuchi

E. Rudolph, Jena
(Eingegungen am 23, September 1992)

Der Stern wurde auf 178 Platien des Sonneberger Felderplans beobachiel

Aufgrund der Beobachtungen kann ein halbregelmiBiger Lichtwechsel vermutel wer-
den, wobel offenbar die Minima in der Lichtkurve markanter erscheinen als die Maxima.

Die Perinde oder Zyklenldnge hetriigl rund 300 bis 40,

Eine Verbesserung der Melligkeitsangaben (12,4 bis 13.™3) des Entdeckers C. HOFF-
MEISTER (Astron. Nachr. 284 {1907}, 8, 205} habe ich nicht vorgenommen.
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"Veranderliche Sterne" (Teil XIX)

A) Bedeckungssterne

{Eingegangen am 10. April 1992)

Zusammengestellt von H, Busch, Leiter der Zentrale des AKV,
Bruno-H.-Biirgel-Sternwarte Hartha

Stern JDhel) E {B-R) n Bemerk. Beob,
244....
LY Aur 8531388 | +2366 +0.022 |85 Nm Gol
RX Cas 857351 1000 +(1.32 54 insg. |Nm { Ens
8557.70 999.5 | +0.68 Nm Min.Il | Ens
RZ Cas 8514.380 4446 +0.006 |10 Rat
8514.384 4446 +0.010 |11 Rer
CW Cep B617.942 4853 +0.001 |31 insg. |Nm Ens
8616.754 48525 | +0.177 Nm MinIl | Ens
NN Cep 8566.33 1972 -0.05 70 insg. Ens
8565.38 19715 | +0.03 Min.II Ens
GO Cyg 8553.465 20373 +0.057 |86 insg. |Nm Ens
8553.311 20373 +0.262 Nm Ens
V 367 Cyg 8176.76 580 -0.78 37 insg. |Nm Rer
8205.18 58L5 1 -0.25 Nm MinIl | Rer
8177.24 580 -0.30 66 insg. |Nm Rat
855849 600.5 | -0.30 Nm MinIl | Rat
u Her 8456.521 20783 -0.006 {48 Nm Gol
B8 Lyr 8499.02 905 +0.11 53 Nm Ens
852491 907 +0.12 44 Nm a) Gol
Z Vul 8510.3532 2266 -0.0049 (18 pe (B) Bus
8537.3577 2277 -0.0047 |18 pe (V) Bus
SA0 23229 B509.475 153 +0.021 20 b) Ens
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B) Kurzperiodische Pulsationsveridnderliche

Stern JD(hel) E (B-R) n Bemerk, | Beob,
244...
7 Agl 8149.57 + 1681 +10).98 38 NM Rer
B507.52 1731 +0.10 () NM Gol
RT Aur 8572.70 1666 +0.51 4() NM Gol
8654.53 1688 +0.32 18 Bgr
TU Cas 8548.575 3199 +0.122 22 NM Gol
& Cep 5498.42 1070 + .03 54 NM Gol
8509.39 1072 +0.27 30 NM Het
8557.22 1081 - 0,20 28 NM Rer
B686.25 1105 + 0.04 31 NM Rat
X Cyp H188.31 + 266 - (L85 36 NM Rer
SU Cyg 8501263 1352 +(1.305 24 NM Rer
XZ Cyg B482.3674 6292 - (L0311 13 c) Bgr
85192506 6371 -(.0110 |4 Bgr
8567.3120 6474 - 0.0116 21 Bgr
£ Gem 8272.34 442 + (.64 45 NM Rat
8616.76 476 - (.03 34 NM Gol
T Muon 7946.43 154 - 125 22 NM Rer
8271.63 [66 - (1.55 29 NM Rat
DY Peg #546,9323 35465 + (L0048 | 133 NM Bgr
S Sge §180.01 657 +10.79 57 NM Rer
Y Sgr #533.25 1346 - (1.6 31 NM Rer
T WVul B1706.345 14549 - (1115 04 NM Rat
8558.307 1545 +0.397 24 NM Rer
SV Vul 8176.02 113 +35.11 67 NM Rat
8176.47 113 +5.56 64 NM Rer

Erklirungen:

a) nach AA 29.3

b} nach IBVS 3479
¢) nach IBVS 3205

Bis auf Z Vul sind alle Beobachtungen visuelle Elemente, wenn nicht anders vermerki

nach GCVS 1985/87 unter Beriicksichtigung von Zusatzgliedern,
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Stern JD(hel) E (B-R) My n Bem. | Beaob.
244...,
R And 8505 +13 +49 a.1 13 Rat
8512 +13 + 56 4.1 15 Zis
4516 +13 + () 83 14 Rer
T And do05 + 20 +31 8.2 15 Bra
8606 +20 +32 8.1 9 Hin
W And 8651 +13 0 1.5 14 Bra
8651 +13 (] 7.5 12 Hin
8658 +13 + 7 1.3 10 Yoh
RR And 8642 +16 + 2 8.8 10 Hin
R Agr 8625 +16 +36: 5.6 12 Bra
T Aqr 8591 +26 - 24 77 | 10 Bra
R Agl 8512 + 18 - 62 5.9 18 Rer
8517 + 18 - 57 6.0 17 Rat
#2519 + 18 - 55 6.1 v Zis
#522 + 18 - 52 6.2 50 Vah
8525 +18 - 44 f.1 29 Gol
R Ari HO1O +22 + 2 HE 10 Bra
8619 +22 + 5 8.0 Y Hin
R Aur 8585 + 10 + 0 8.1 11 Rer
8600 + 11 +21 8.1 13 Rat
3602 + 10 +23 84 29 Vah
3609 +10 +30 8.1 2() Gaol
X Aur 4567 +24 +32 8.0 22 Voh
8568 + 24 +33 8.5 9 Hin
R Boo 8312 +17 - 4 7.6 13 Hin
#4534 : + 18 - 5 .06 ] Rer
8540 : + 18 + 1: 7.4 20 Voh
S Boo 8499 + 16 +51 8.6 13 Zis
8507 +16 + 359 8.6 13 Bra
3507 + 16 + 59 5.8 35 Vo
R Cam 8551 +17 - 21 8.0 21 Bra
T Cam 8282 +13 - 3 8.1 10 Hin
8645 + 14 - 13 8.0 12 Hin
X Cam 2402 + 26 - 10 8.2 13 Bra
3555 + 27 {) 3.4 10 Bra
3560 +27 + 5 3.4 16 Hin
R Cas 3368 + 9 + 3 549 29 Bra
8372 + 9 +35 0.0 26 Zis
U Cas 8461 +14 - 41 84: | 11 Zis
V Cas 8464 +17 - 31 7.8 20 Bra
34606 +17 - 29 8.0 49 Voh
83466 +17 - 29 7.9 17 Zis
8468 : +17 - 27: 1.0 9 Rer
3475 + 17 - 20 7.4 21 Kix
W Cas 8282 + 10 +17: 9.0 17 Zis
RV Cas 8637 +13 +12 9.1 9 Hi
T Cep 7948 : + 9.46 + 89 10.4: | 23 Min. Bra
3146 + 10 + 88 58 43 Bra
3350 + 10.46 +113: - 15 Min. Zis
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Stern JD(hel) E (B-R} My n Bem. | Beobh.
244....
T Cep 8543 +11 +96 54 119 Rat
#4548 +11 + 101 5.4 20 Rer
8549 +11 + 102 5.5 21 Zis
8350 +11 + 103 5.9 68 Gol
4551 +11 + 104 6.1 84 Yoh
8560 +11 + 113 53 g4 Bra
5 CrB #8559 +11 - 8 6.2 16 Hin
VCrB 8406 +13 - 6 8.2 25 Bra
R Cyg 8464 + 9 +31 8.4 15 Zis
8465 + 9 +32 8.6 16 Bra
8468 + 9 +35 83 58 Voh
8474 + 9 +41 B4 | 16 Gol
8479 + 9 +46 80 | 14 Wit
U Cyg 8244 + 8 - 20 7.3 18 Zis
8479 + 8.52 - 20 10.2 20 Min. Zis
8497 + R.52 - B 11.4 57 Min, Voh
RT Cyg 8394 + 20 ) 73 11 Gol
8493 + 200,56 - 7 12.0 34 Min. Voh
4572 +21 - 12 7.4 20 Hin
8574 +21 - 10 §.15 19 Gaol
8575 +21 - Y 7.5 11 Wit
8577 +21 - 7 77 20 Voh
E580 +21 - 4 7.7 20 Bra
% Cyg 8276 +15 +15 575 | 24 Zis
8282 +15 + 21 55 27 Bra
R Dra H472 +15 + 9 7.8 15 Zis
8473 +15 + 10 7.7 21 Gol
8479 +15 + 16 7.6 21 Bra
X Gem 8203 +18 - 15 8.1 9 Hin
S Her 3424 +11 - 10 6.9 23 Gol
2424 +11 - 10 ) g Zis
8429 +11 - 5 77 ag Vaoh
8430 +11 - 4 6.8 17 Bra
T Her 8435 +19 - 6 7.9 24 Voh
8443 + 19 + 2 8.0 12 Bra
8444 +19 + 3 8.1 G Zis
8618 +20) +12 8.5 10 Bra
W Her 8390 +12 - 29 8.2 24 Voh
RS Her 8468 +15 - 22 7.5 18 Bra
58 Her 8438 : +30) + & 8.9 4] Bra
SY Her 8522 +28 + 1 8.0 8 Hin
R Leg 8253 +13 + 6l 5.8 25 Zis
5 LMi 8338 +13 + 6 8.2 11 Hin
R Lyn 2581 + 9 - 3 7.8 14 Hin
W Lyr 456 + 17 + 8 8.0 14 Zis
8459 +17 +11 7.6 41 Voh
8460 +17 +12 7.0 18 Bra
3460 +17 +12 7.55 | 17 Gol
¥ Mon 8307 +10) - T 7.4 11 Hin
3667 +11 - 51 74 8 Hin
X Oph 8550 ; +11.47 +49 . 94 25 Min, Kix
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C) Mirasterne (Fortsetzung)

Stern JD(hel) E (B-R) My n Bem. Beab,
244....
U Ori 8580 + 9 +20 6.8 31 Klx
8590 + 9 +21 73 17 Hin
R Peg 8423 +16 - 71 79 16 Zis
U Per 8567 ; +11 - 22 83 45 Voh
R Ser 8380 + 8 + 8 74 17 Zis
R Tri 8573 +12.56 + 0 - 33 Min, Voh
R UMa 8292 + 9 - 10 7.5 18 Hin
8203 4+ 9 - 15 7.3 32 Klx
#2905 + 9 - 13 72 16 Zis
#297 + 9 - 11 73 20 Bra
8592 : +10 - 17: - Q Rat
8602 : +10 - T 7.2 5 Rer
8603 ; +10 0 6.9 10 Zis
8605 +10 - 4 6.7 20 Hin
8605 + 10 - 4 6.6 43 Kix
8606 +10 - 3 735 | 26 Gol
8607 + 10 - 2 7.4 37 Vaoh
8615 + 10 + 0 7.0 23 Bra
8615 + 11 + 0 0.8 17 Wit
S UMa 8475 +12 - 13 8.3 23 Bra
8475 +12 - 13 8.3 22 Gol
8477 +12 - 11 8.0 17 Zis
8491 +12 + 3 7.6 16 Wit
8500 ; +12 +12: 8.2 11 Rat
T UMa 8439 +11 - 7 8.7 35 Voh
8444 +11 - 2 8.5 17 Bra
8446 +11 { 8.5 13 Zis
3447 +11 + 1 8.5 12 Wit
RS UMa 8334 + 9 +12 8.7 10 Hin
S UMi 8545 + 8 - 34 8.8 18 Bra
8550 + & - 29 9.0 52 Voh
8550 : + & - 29: 8.6 13 FATS
8560 + 8 - 19 B8 22 Hin
T UMi #8615 + 10 -156 9.1 12 Voh
U UMi 8504: F 9,50 - 58 11.5: 15 Min. Zis
8511 + 9.30 - 51 11.1 41 Min. Voh
R Vir 8343 +17 - 5 7.2 0 Hin
R Vul 8455 +21 - 2 8.6 27 Voh
8456 +21 -1 83 10 Zis
8459 +21 + 2 8.3 9 Bra
8590 +22 - 4 R4 7 Voh
8591 +22 -3 8.0 ] Hin
K596 i +22 + 2 8.1 9 Bra
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Beobachter:

Bra Branzk, R.
Bgr  Berger, H.
Bus Busch, H.
Ens Enskonatus, P
Gol Goldhahn, H.
Het Hecht, D.
Hin Hinzpeter, R,
Kix Klix, P.

Rat Ritz, M.

Rer  Ritz, K.

Voh Vohla, F.

Wit Witt, U.

Zis  Zische, E.
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Optical long-time behaviour of 3C 273 and BL Lac
on the basis of the Sonneberg Plate Archive

M. Maisack, Tiibingen
P. Kroll, Th. Weber, Sonneberg

(Eingegangen am 2. November 1993)

Abstract

The prominent AGNs 3C 273 and BL: Lac were studied on astrographic plates of the
Sonneberg Plate Archive. Discrete aulocorrelation method and Fourier transform were
applied Lo the light-curves. There are no obvious periodic variations on time-scales
longer than one year,

1 Studying AGNs on the Sonneberg Plate Archive

The Sonneberg Plate Archive can be used not only for the study of long—time behaviour of variable
stars but also for a number of prominent bright AGNs. These AGNs have received wide attention fol-
lowing the detection of GeV emission by the EGRET instrument on the Arthur Holly Compton Gamma
Ray Observatory.

The most. prominent of these observations, the flare observed from 3C 279, may indicate that they
are all transient events. Optical outbursts should accompany such gamma-ray events if the beaming and
synchrotron-self-comtonisation scenarios are correct.,

The Sonneberg Plate Archive provides a unique opportunity to study some of these abjects and their
optical behaviour over a halFa-century-long interval, yielding the opportunity te search for long-term
variability and characteric tiime-scales in these sources.

Using the HEASARC database al NASA/GSFC to determine which AGNs are Lhe brightest in the
northern hemisphere, and therefore most suited for such studics, we found two objects which have been
studied in the Sonneberg Platte Archive: BL Lac and 3C 273. Two other prominent BL Lac objects
were not suitable for this study since nearby bright stars prevented the correct determination of the
magnitudes of the AGNs in question.

Long-time lightcurves of these two objects have been published by ANGIONE and SMiTH, 1885, (3C
273) and WeBB et al.,, 1988 (BL Lac).

2 Digitisation and brightness determination

For digitising the photographic infarmation of the plates, a made-to-order, time and cost-saving con-
figuration using an 8 bit CCD line scanner (12 bit later on) has been invented and tested in co-operation
with the Lehr- und Forschungsbereich Theorelische Astrophysik of Tiibingen University.

For the brightness determination special software has been developed by KnoLL and NEUGEBAUER
(1993). It uses an algorithm of fitting & Gaussian-shaped profile the each star’s (galaxy’s) imprint. The
logarithm of the Gaussian fit volume is strongly correlaled with object's magnitude,
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The object BL Lac is recorded on about 450 plates {field “2 Lac”) of the Field Patrol with a limiting
magnitude of about 17™ (pg). Unfortunately the object is located near the edge of the plates, which
causes a large uncertainly (Am ~ (.2} of the brightness determination.

The brightest Quasar, 3C 273, has been scanned on Sky Patrol plates (Reld 13", 4+20°). The plate
limil varies between 13™ and 14™ (pg)}. Therelore, like BL Lac, 3C 273 is also a faint objecl near the
plate limib. This reduces the accuracy of the magnitude determination { &m ~ 0.3 ...0.5 ).

3 The light-carves

Sonneberg observations of BL Lac are not continuous, There is a large gap between the early 1930s
and 1960. One can see that BL Lac was brighler (mg; = 14.5) in the 1930s than in recent decades
(mpg = 16). The autocorrelation and the discrete Fourier spetrum of BL Lae are shown in Figs. 4 and
B, reapectively.

Apart from the striclures caused by the gaps atb lags of halfl years, one can see that the autocorre-
lation is generally positive, which is caused by the diminishing brightness.

1930 1940 1950 1980 1970 1980
12"‘!"’ TrrrrTr[rrrrrrrr T rrrrrrrrr [ rFr T T r T r Ty P T T rr T r P r T
13
14Lo o

o
15 ¢ 8o &
° °
o o
AR - SN o0
16 4 o?
o
o 8 ° ¢
80 8 <
17 . " . | — L . . 1 L . d . | 2 " . L L x s
3.0x10% 3.5x10% 4.0x10* 45x%10%
TJO

Fig. 1: BL Lac¢ light-curve from the Sonneberg plales
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3C 273 Autocorrelation
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Discraete Fourier
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Fig. 2: 3C 273 light-curve from the Sonncherg plates

3C 273, observed since the 1960s, does nol show a trend in brightness. A linear fit gives a nominal

decrease of 2 x 10~3 fyr, which is below Lthe accuracy of the measuremenls.

of a characleristic time-scale in this source.

4 Data analysis

The autocorrelation and diserete Fourier Ltransform are shown in Fig. 3 and 5. They show no evidence

‘The data we have collected are not evenly spaced in time. This is mostly due to the constraints one
has in observing celestial objects in general, especially the times of year a source is visible, and of course
weather.

We hiave therefore applied Liming analysis techniques developed for unevenly sampled data:

Firat, we used the discrete autocorrelation method of EpeLson and Krovik (1988) to search for
typical variability time-seales not directly evident from the data. The resulls are shown in the

figs. There are maxima in the curves (in both sources) at lags of (N 4 1) x 0.5 ycars, caused by data

gaps due to the non-observability of the sources at half-year inlervals. Other than that, no characteriatic
time-scale stands out.
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Second, are used a discrete Fourier transform method described in PrEss and RyBsrcki (1989). The
results of this method show no characteristic time-scale other than at a period of &= 30 days. This is
caused by the fact that observations were preferentially performed during new moon. The peaks at =~ 25
days in BL Lac may be beat frequencies.

One can see in the long- time light-curves displayed in Figs. 1 and 2 that there are no obvious pe-
riodic variations on time-scales longer than one year. Generally, the variability of these two sources is
more of a short-time-scale nature, as can be seen from the large scatter in individual closely spaced (in
time) groups of data points. This is confirmed by the application of the structure function (SIMONETTI,
CorpEs and HEESCHEN, 1985, not displayed on this paper).

Acknowledgement

This paper was presented as a poster contribution at the Spring meeting of the “Astromomische
Gesellschaft” in 1993,

We thank Prof. Hanne Ruder of Tiibingen University for his generious support of the scanning ac-
tivities at the Sonneberg Observatory.
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Cycle length of the cataclysmic variable AK Cancri

W. Wenzel, Sonneberg
(Eingegangen am 24. August 1993)

Abstract
From photographic observations a cycle of about 100 daye is deduced which is much smaller
than can be guessed from the star's amplitude of 6.5 mag.

In view of the apparently diflerent resulls given in the literature concerning the spectral peculiarities
in minimum, the location of the star image, and the statistics of brightness data, I investigated the object
on plates of the Sonneberg 140/T00 mm Triplet astrograph (F) and found 5 eruptions (WENzZEL, 1993).
This malerial can now be supplemented by data of b additional maxima which I found by inspecting
several hundred Sonneberg Sky Patrol exposures (SHU) taken from 1866 to 1992 mainly by . Hutn
and B. FUHRMANN. 172 of these plates reach 1375 without showing the variable,

Thus the following list can be set up of the total of the eruptions observed photographically:

1930 Dec. 23 1376 pg F
1931 Mrch.8 12.8 "
13 135 "
15 13.5: "
1931 Dec. 10 134 "
1932 Dec. 4 128 n
1962 Nov. 3 12.5 SHU
1964 Feb. 13 13.0 I
14 13.1 "
1967 Feb. 14 13.3 F, SHU
1972 Dec. 25 12.8 sui -
2B 13.5: . 73 Jan. 2 invisible [13.5
1988 Mrch.9 12.8: " plate of moderate quality
1980 Nov. 30 13.0 "
Dec. 1 12,6

Applying the formulae of WENZEL and RicuTen (1986) or Ricurer {1986) to the homogeneous
series of the I plates of March 1928 to April 1934 we get three independent estimates of the mean cycle
length:
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Coz Bl = 1204 =764

Cs= 4= fla=122d

12156
The meaning of the symbols is (sec Referencea) :

& - true number of eruptions during time f - ¢,

n - observed number of plates during outbursts,

t - whole time interval of observations irrespective ol seasonal gaps,
f - fraction of the year coversd by plates,

N - whole number of inspected plates,

L < average length of outburats,

g - average number of outhursta per year, redueed for seasonal gaps.

As a rough guess of the mean eyde length we obtain C s 100 d, and this value shonld be regarded
as an upper limit, since also at times of good seasonal visibility it is quite possible to miss eruptions
becanse of moonlight, cloudy weather, or low maximum brightness.

The amplitude of the eruptions is approximately 6.5 mag [WENZEL, 1993) and consequently much
larger than can be derived [rom one of the currently assumed Kukarkin-Parenago relationships (e. g.
RICHTER, 1986, or RICHTER and BRAUER, 1989), from which follows a value of Ig( == 3.

The result is in accordance with the supposition of S2KoDY and HowgLL (1991; 1992) who stated
that high galactic latitude cataclysmic variablea "have a lower luminosity than their galactic plane coun-
terparts” and therefore “larger outburst amplitudes than pormal dwarl novae”.

Thia work has been supported by lunds of the German Bundestninisterium {lir Forsehung wind Teeh-
nologie under contract no. 05-250624.

Postseriptum: After having finished this paper I got aware of the investigation of HoWwELL el al.
(1990) where they called for a confirmation of this star as a cataclysmic variable. These suthors also
traced the deviabing epeclroscopic resulls of WiLLiams (1983) to a misidentification.
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Remarks on the poorly-known eruptive variables
V699 Ophiuchi and V630 Cassiopeiae

W. Weuzel, Sonneberg
(Eingegangen am 19. Oktober 1993)

Abstract
Negative observations of the two stars on Sonneberg photographic plates are reported.

V699 Oph

There should be ne doubt about the reality of an eruptive variability (1378...[16T0 (pg)) of this star
ahown on Harvard plates, because WaLKkeR and QLMSTED (1958) confirmed, by these same plates, the
findings of the discoverer Bovce (1942) and gave an identifieation chart. HowELL et al, (1990}, however,
“measured a number of stars on (Lheir) CCD frames near the marked position but found no evidence
of variability in any of them during (their) 1.2-hour time series”. By the latter authors a classification
“as a low amplitude blue object {1472...16™2)" is ascribed Lo WALKER and OLMSTED (L. .}, but in
the quoted paper of these invesligators a remark like Lhal cannot be found, Also the cycle length given
in the GOVS 1985 (3291:) must be regarded as unfounded, as it is obviously based on the maximum
brightness (of one eruption 7) published by Bovce (1. c.), the “minimum"” magnitude of one of the
POSS stars al the given position (see also Voar, 1980), and the Kukarkin-Parenago relationship for U
Geminorum stars.

I checked about 100 good-quality Senncherg Sky Patrol plates of the years 1962 to 1965 (threshold
13™ to 1475) and could nat find any trace of the star. Thus its nature can only be cleared up by further
deep observation.

V&30 Cas

HONBYCUTT et al. {1993) observed a 3 months oulburst with an amplitude of > 2 mag ([16™5...14™5)
during a 86 nights CCD series of 1991 July to 1993 May. This happened by an incredibly lueky chance,
ore else, eruptions of thia kind are much more frequent then has hitherto been assumed for this star:
Only one maximum, namely a high one {1771...1213) by the discoverer WHITNEY {1973), had been
teported before the investigation of HoNEYCUTT el al,

The region of the object was investigated by Zscuocke (1973; star erroneously numbered as OV25
instead of OV29) on 354 plates of the Sonneberg Sky Patrol taken by H. Huri in the years 1956 to 1972,
and by E. SpLITTGERBER (1990) on 346 plates gained from 1972 to 1989 with the same instruments by
H. Hure and B. FUHRMANN. The treshold of the plates is between 13™ and 14™. No eruption could
be detected with certainly. SPLITTGERBER reporls on faint traces of the star sn exposures of 1982, but
he himself questioned their reality on account of their [aintness near the threshold.

My thanks are due to Dr. H. Duerbeck, who directed my attention te the preprint of the paper of
HONEYCUTT et al.

This work has been supported by funds of the German Bundesministerium fiir Forsclung und Tech-
nologie under contract no. 05-250524.
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A new eclipsing variable § 10931 in Lyra

W. Wenzel, Th. Weber, I, Kroll, Sonneberg
(Eingegangen amn 4. Moveinber 1993)

Abetrnck
Elements, mean light-curve, aud magniludes of comnparison stars are given,

When blinking a pait of Sooncberg 400/ 1000 mm astrograph plates in the coutse of bhe search for an
optical counterpart of the BATSE ganma-ray burst source 9208 04 (19253 UT burst bime) (GRENER,
1903} a new eclipsing atar has been detecled ab the position of

o = 19704540, & = +45°37 71 (19560.0).
The brightuess of the object was delermined on about 550 exposures laken with the aglrogralns
400/1600 mm and 400/1900 mun in the years 1062 to 1993 mainly by L. MeEINUNGER and G. A.
Hicwrer. An evaluation of the dala by Ui period Rnding methad of Schwarzenberg-Czerny (1984)
{analysis of variance) yielded the following elements:

Min.(hel.) = 244 5578.336 + 2 401522 . E.
The mean light-curve {Fig. 1) consisls of avernge points deduced by collecking the original observalions
in phase intervals of 0.05 p each.

m -
43.0
&
f
S —
438 b Kﬁg ................. S— ! %‘;

Fig. 1: The mean light-curve of 5 10 831
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AL C = 13m87 pg
e, D = 14763 pg
. D - -\ - 5!
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Fig. 2: Comparison stars and finding chart

The amplitude of variability amounts to 0.7 mag {13™15 ...13785 (pg)) for Lthe primary minimum
and 1.2 mag lor the secondary one. The comparison stars (Fig. 2) were linked to the Mt. Wilson aystem
of Selected Area 38.

Part of this work was supported by [unds of the German Bundesministerium [iir Forschung und
Technologie under contract no. 05-550414.
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Photographic observations of MV Lyrae in 1993

Th. Weber, Sonneberg
(Eingegangen am 9, November 1993)

Abstract
Observations of MV Lyrae on blue-sensitive plates are given.

In complementing the series of observations I measured the star on plates obtained with the 40071600
mm astrograph of Sanneberg Observatory,

The images of the star were digitized and measured with the method described by Kroun and
NEvGERAUER (1993).
The observations, which were obtained in linking to the sequence of comparison stars given by WENZEL
and Funpmann (1083), ave listed in the table;

J.10. Mg 1.D. My

244 8503.365 12.61 244 B8A2.296 12.590
Bo04.3G6 12.63 BHEI.308 12.61
B514.415 12.75 8B86.350 12.51
8514.323 12.59 BRAT.S42 12.53
8544.331 12.55 #893.308 12.63
8682028 12.56 8912.310 12.50
8G&3.559 1251 8915.308 12,51
8092.602 12.02 DUG2.530 12.53
B712.440 12.92 8071617 12.48
B720.630 12.70 0119.473 12.56
BT46.470 12,06 0123.434 12.11
B747.420 12.62 £124.444 12.63
B762.005 12.63 0126 496 12.47
BTG3.420 11.80 0127444 12.62
87606424 12.09 0131.468 12.54
8767.401 12.64 1132.440 12.58
8773.519 12.58 9154.404 12,60
8844 53] 12.63

show the object in its upper level,
The star has not yet (Fig. 1) returned to the quasiperiodie state described by WENZEL and
Fuunrmany (1983) and ANDRoONOW, FunnMann and WENZEL (1988).

Acknowledgement

should like to thank P. Kroll from Sonneherg Observatory for supervising the digital measurement
techniques.
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Fig. 1: Photographic observations of MV Lyrae in 1993
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Beobachtungen von V88, V89, V99, V102, V122
V136, V164, V168 und 11 BSS-Kandidaten
im Kugelhaufen M3

b

1. Meinunger, Sonneberg
(Eingangen am 30. Juli 1993)

Einleitende Bemerkungen siche 1983, Mitt. Weriinderl. Sterne, 10, p. 31 und 1985, 10, p. 123, Als
Vergleichsstern diente auch 1-I-51 aus 1970, Astrophys. J. 162, p. 843,

V&8

Der RRc-Stern VBB befindet sich in Kernnihe von M3 und war durch storende Nachbarsterne schwer
zu beobacliten. Aus den Saisonlichtkurven von 1963 bis 1978 (mit P(5ze10L)=092085082 und der Aus-
gangsepoche 2438914.469) ist die Tendenz des sich verringeritden Periodenwerles weiterhin - wie in
1965, Mitt. Sternw, Budapest 5, No. 58, p. 255 - erkennbar.

Folgende Erhellungen wurden beobachtel:

J.D. ¥ B-It Bereich
243 BL1B. 305 - 2667 +0d050 U
BATE.372 - 121 44,023 1
BR881.366 - 111 +0.032 )
8001.400 - 44 +0.065 u
B214. 469 1] 0.000 B
0180470 -+ 801 +0.029 u
244 0624.622 -+ 5720 ~0.00G u
064R.510 + 5809 +0.001 B
0GT6.584 + 5903 +0.015 U
0679.525 + 5913 =0.029 V
N6B2.578 - 5023 +0.039 u
1421 414 +  BiO8 +0.065 U
1771 436 + 2571 ={1.06GH B
1772.400 + 0574 +0.004 B
2§22.567 4 10747 +0.020 B
2808.366 + 13346 =007 \Y
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VBs

Im Zeitraum von 1963 bis 1978 ist sus den Beobachiungen dieses RRab-Sternes keine Perio-
dendnderung erkennbar, Der Veriuderliche war wegen Kernnihe teilweise nur mit Miihe zu schiitzen. Die
Saisonlichtkurven wurden mit P(SzeinL) = 045484779 und dem Ausgangsmaximum hei 2438843.531
abgeleilet.

Beobachtele Erhellungen :

J. 1. L B-1t Bereich
243 8134 418 - 1203 4060 ¢
B416.725 - T80 +0.007 o.F.
849G 407 - 633 +0.062 r
8501.359 - G4 +0.078 r
8663.457 - 524 +0.071 v
8831.469 - 22 +0.005 Y
843,531 0 0.000 U
HBEI.413 + 18 0,008 i
BEBL.IGG + G4 -0.010 U
B8E2.520 + Tl +0.066 v
010,436 + 122 -0.010 U
BU32.402 + 162 +0.078 i
9266.427 + M +0.019 ¢
244 1389.501 +  AG42 +0.020G B
2131.596 + hous -0.060 H]
2453594 + G482 0021 £
2480.472 + G631 0.016 r
2837.h88 + 7282 +0.041 HE]
2807 3G + 401 +0.037 v
Vo9

Die Beobachtung vou VO {walrscheinlicher RR-Lyrae-Stern mit einem Periodenwerl von elwa einem
halben Tag)im U, B, ¥V, r, i - Bereich war nur aul etwa 150 Tautenburger Platlen im Zeitraum von 1963
Lis 1978 méglich. Es kounten vorlaufig lediglich folgende wnsichere Erhellungen festgestellt werden:

1. Bereich 1. 13, Bereich

243 8801.647

v 243 8002 462 u
8830577 u V2066427 r
B831.484 v 244 24T77.670 v
BBYL.664 v 2151.692 r
8843.541 u 24800472 ¥
B881.366 u

161



162

ViDz

Fiic die Beobachtung von V102 stand nur eipe eingeschrinkie Plattenzahl von etwe 150 Tauten-
burger Schimidiplatien sur Verfiigung, Aus der Vertelluug der Beobachtungen kinnte aul cine eventuell
vorliegende Variabilitit geringer Amplitude geschlossen werden. Durch die Gewinnung weiterer Auf-
nebinen mit dem Tautenburger Schinidispiegel wird eine Klarang Linsichitlich Helligheitsiinderungen in
abselibarer Zeil angestrebt.

V122

Dieser Verinderliche war schwer su beobachlen wegen Kernniibe, sowie der in unmiltelbarer Nach-
barschall liegendew Slerne: X 40 und ein kounstanter Stern. 1Me Periade betriigl nach Gueensrem, J.L.,
(1935, Astr. Nachr, 257, No, G104} P = 045017, Auf den 2ur Zeil der Bearbeitung zuginglichen Platten
f{etwa 160 im U, B, ¥V, r, i - Bereich) kounten kediglich BErhellungen am 243 8878.448 (U}, 8831.3066 (U)
und 9309.410 (V) featgealelll werden.

Tuwieweit die Lier beobachteten Erhellungen auch dem BinfluB des Verinderlichen X 40 (KnoLorov,

P.N., Var. Stars, p. 313) zouzuachreiben sind, sollen zukiinftige Aufnahmen mil dem Taulenburger
Teleskop anllhiiven.

V136

Dieser WH-Lyrae-Stern nach anra, Z.1, und Gerasinodenko, AN, (1982, Isw. Glav. Asir. Obs.
Pulkowo No. 199, p. 86) war aul den etwa 150 zur Zeil in Souneberg zur Verliigung siehenden Tauten-
burger Schmidtplatten im Zeitranm von 19063 bis 1978 wegen Kernndithe und stirender Nachbarsterne
achwer i beobueliten. Zweilelafrele Brbellungen konnten nicht beobachiel werden, Zum Beispiel @ 243
BBITBIT (U); B851.579 (1), 8B81.366 (U).

V164

Der Verimderliche war wegen seiner Lage im Kern von M3 sehr achwer zu beobachien. Unsichere
Echellungen wirden win 243 B881.366 (U); 9687.582 (13); 244 2122567 (1) festgestelll,

V168 vind 11 BSS-Kandidaban

V168 befindet sich Lin Kernbereich von M3 und war dalier auf dew Tantenburger Schinidtaufnahmen -
die nicht fiir die Beobachlung von Sternen in Kugelliaulenkernen gedachl waren - achwer zu beobacliten.

Polgende unsicliere Evhellungen vou YVIG68 wurden lestgesielit: 243 8473.634 (D); 8493466 (1)
8014.428 (U); 5309430 (V) und 244 0418.420 (D).
Mit der Peviode von GREENSTEIN (093770} und der Epoche Max. = 2424647617 (GresnsTeiN, J.L.,
1038, Astr. Nachy. 257, No. G164) licBen sich die hier beobachtelen Erhellungen nur Leilweise darestellen.

Die wenigen Platben il Kerneingicht ereeichten nicht die erforderlichien Heichweiten fiic eine mithe-
abaicltigle Deobachtung von 11 der isoliertesten BSS {Blue Slrageler Stars) - Kandidaten aus BovtE,
M., Hessen, J.E., Srerson, P.B., 1993, Astrophys. J., 408, L 89 - L 9%, Plate L 7.
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Bemerkungen zu FV Del

I. Meinunger, Sonneberg
(Eingegangen am 7. November 1993)

Nach einer brieflichen Mitleilung vom Mai 1892 fand ScamioT, E. G, (University of Nebraska - Lin-
ealn) im Rahmen von Beobachtungen der im GUVS ales konstant klassifizierlen Sterne (ScuminT, E. G,
el al.,, 1902, Publ. Astr. Soc. Pac. 104, p. 9006) zwei Fille von Verinderlichen grollerer Amplilude, die
sich in unmittelbarer Machbarachalt von FV Del und FP Gem bafinden,

Im Falle von FV Del : 8" siidlich und 46" 8stlich, identifiziert auf der Umgebungskarte in Mitt.
Veranderl. Sterne Sonneberg Nr. J08.

Iis ist von Interesge, ob die hier genannlen Fille idglicherweise auch zu den wenigen bekannten Pul-
salionsslernen gehdren, die ilive Pulsationen starten und stoppen konnen iiber Perioden von Dekaden.

Nach der Beobachtung des von ScumipT korrigierlen PV Del aufl etwa 200 A - Platten (17071200
mm) von 1928 bis 1969 und 210 Astrographenplatlen (400/1600 mm und 4001900 mm) von 1940 bis
1993 hat man den Eindruck, dafl der Entdecker (lloFFMEISTER, C., 1949, Eeg. Astr. Nachr. 12, p.
1) ircliinlich den als “FY Del” beobachtelen kowstanten Nachbarsiern (MEIRUNGER, L., 1980, Verdll.
Steruw. Sonneberg, 3, p. 197) als den eigentlichen Veranderlichen FV Del markierte.

Die Verteilung der hier gewonnenen Deobachilungen zeigt Merkmale eines IY-Tauri-Sternes @ Aus
Meilenaufwabmen von Astrographenplatten deutet sich um 243 8330 ein relaliv spilzes Minimum an,
wihrend v 243 8290 ein weniger Lieles und focheres Minimum zu beobachten ist. Aueh um 2430610
zeigen Neibenanfalunen ein ausgeprigles Minimum, bei 2446645 und 0213 wurden “liele” Minima

fesigestellt. Aul A - PPlatlen worden zu folgenden Zeilen helligheitsschwache Beobachlungen gemacht:
243 3155, 3500, 4958, 6B15.

Anmerkungen zu NSV 7814

M. L. Baldwin, Butlerville, M. Dahm, Bremen
{Eingegangen ain 8. November 1993)

Abskract

MSV 7814 was observed on blue-sensilive Sky Patrol plales and also visually.
T'he suspected variable is found to be constant within the limit of accuracy.

Beim Erstellen einer Vergleichssternsequenz fir S5 Her mit einem visuellen Photomeler vermutete
Grafr, 1., (1021, Astr., Nachr, 213, p. 176) dal NSV 7814 = CSV 101606 = Zi 12566 vielleicht

verdnderlich in den Grenzen 1170 ... 118 sein kénnle.
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BGHME, S., (1937, Astr. Nachr., 261, p. 437) fand NSV 7814 auf 32 Ernostarplatten konstant bei 12m5
(pg). Da NSV 7814 auf der Umgebungskarte von SS Her der AAVSO verzeichnet ist, liegen Daten in
diversen AAVSO-Reports und AFOEV-Bulleting vor. Die Helligkeit schwankte nach diesen Qellen in
den Grenzen 104 ... 1179(v). Aufgrund eigener visueller Beobachtungen vermuteten PrEDOM, C. und
DeMartino, R., {1991, AAVSO 20, p. 250) einen kurzperiodischen Bedeckungslichtwechsel mit einer
Amplitude von 1 mag.

Daraulhin beobachtete M.E. BaLpwin den Stern im Frithjahr 1992 visuell, wihrend M. DanM
NSV 7814 unabhéngig auf blauempfindlichen Platten der Sonneberger Himmelsiiberwachung bearbei -
tete. Beide fanden im Rahmen der Schitzgenauigkeit konstante Helligkeit. Auch eine Untersuchung der
Vaten von C. PREDOM und R. DEMARTINOG mit einem Periodensuchprogramm fiihrte zu keinem Ergeb-
nis. Der von C. PREDOM und R. DEMARTINO angezeigle Lichiwechsel wird wahrscheinlich durch die Be-
nutzung unterschiedlicher Vergleichssterne und die Kombination der visuellen Daten zweier Beobachter
verursacht.

Es sei hier angemerkt, dafl die AAVSO-Karte von SS Her zu viele Vergleichssterne ahnlicher Hel-
ligkeit enthilt, deren unterschiedliche Auswalil zu einer erheblichen Streuung der Helligkeitsschatzungen
fiihrt. Vermutlich ist dies zusammen mit dem spitem Spektraltyp des Sterns die Ursache der immer
wieder vermuteten Veranderlichkeit.

Note on the extremely red carbon star PQ Cephei

M. Dahmn, Bremen
(Eingegangen am 24. August. 1993)

The variability of PQ Cep was discovered by MorGENROTH, O, ( 1933, Astr. Nachr., 250, p. 75).
It is a carbon star with a spectral type of C6.3¢ afier StepHENSON, C.B., (1989, Warner Swasey Publ.
3 no. 2). Kizra, J. and PaupeRs, O., (1985, Issled. Solntsa i Krasn. Zvezd, Riga 23, p.38) did some
BVR-photometry and found an exceptionally large color index of B - V = 670, We investigated PQ) Cep
on the plates of the Sonneberg Sky Patrol of the years 1088 to 1992. PQ Cep is a Mira-type variable
with a period of roughly 425 d and a range from 775 ... 12m) (pg).
Some further work will be done laler.

The author wishes to thank the stafl of Sternwarte Sonneberg and especially Dr. W. Wenzel for their
support.
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Der Lichtwechsel von TAV 0042453

E. Rudolph, Jena
(Eingegangen am 15. Januar 1993)

Den Stern 1RAS 00422+5310, dessen Veranderlichkeit von CoiLins, M., (1991, The Astronomer,
28, no. 332, Nova/Supernova Patrol Report 7/91, Stern TAY 0042453} entdeckt wurde, habe ich auf
300 Platten RP1 + Filter GG14 der Sonneberger Himmelsiiberwachung geschitzt. Es wurden die Ver-
gleichssterne der genannten Literatur benutzt.

Der Verinderliche ist offensichtlich halbregelmiBig mit wellenformigen Lichtwechsel, wobei die Auf-
stiege zum Maximum rascher (in etwa 100 d) erfolgen als die anschlieBenden Abstiege (> 250 d). Die
Zyklenlinge betrug 420 d in den Jahren 1971 bis 1986 und 456 d ab 1988. In der Zeit des fiir 1987 zu
erwartenden Maximums herrschte wahrscheinlich eine Storung des Lichtwechsels; der Stern befand sich
dabei iiber 100 d in mittlerer Helligkeit. In den Jahren 1964 bis 1967 wurden keine Maxima beobachtet.
Ob dies ein durch die Verteilung der Beobachtungen bedingler Zufall ist, kann nicht entschieden werden.
Gesamtamplitude: 976 ... 1275 {pg).

Beobachtung von LD 171

E. Rudolph, Jena
(Eingegangen am 5. Oktober 1993)

Der Stern wurde von DANLMARK in den IBVS No. 3865 als neuentdeckter novaihnlicher Stern
angegeben. Wobei nur eine Erhellung 244 6945 beobachiet wurde.
Laut DAHLMARK konnten von 1967 bis 1982 keine weiteren Erhellungen beobachtet werden.

Ich habe den Stern aul 237 Platlen der Sonneberger Kaineras 170/1200 twun und 400/1600 mm aus
den Jahren 1941 bis 1990 bearbeitet. Es konnten bei der Bearbeitung keine weiteren Erhellungen des
Sterns beobachtet werden.
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Exact position and finding chart of MO Puppis

P. Kroll, Sonneberg
(Eingegangen am 20, Juli 1993)

MO Puppis was discovered by Horrmm1sTER, C., (1949, Astr. Abh. Erg. Astr. Nache 12, p. 1).
HoFFMEISTER reported a position derived [rom the BD-charls (zee HOFFMEISTER, C., 1957, Mitt.
Verdnderl. Slerne, No. 206; Gessnew, 11,1966, Sona. Veroll. Yerinderl, Sterne, T, p. 65). Tlia position
can alsa be found in the last edition of the GOVS.

M. E. BaLDWiN from AAVSO reporled (privale communication) that tle position given in the GOVS
might be erroneous because he was not able to find the star and Lo imalch the fnding chart (HorFMES-
TER, T., 1957, Milt. Verinderl. Sterne, No. 206) with the region around thab position,

Using the original log book dates and the discovery plates of HorrMmeisTER il was possible to find
that the position given is wrong by almest one degree in declination - presumnably a misprint.

Using a CCD line scanner ({roLL, P. and NEvcesaugs, P., 1993, Astton, Astrophys. 273, p. 341) 1
measured the exacl position of MO Puppis according to PPM reference astars:

THAOMED 11 —12C02EIT (2000.0)

Since the finding charl in Mitt. Veranderl. Sterne, No. 296 containg only a few stars, T give a larger
finding chart below:

10

i
Fig. 1: Bxact pesition of MO Puppis
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Search for optical variability in the error box of the
soft gamma-ray repeater 1806 - 20

R. Hudec, Ondfejov
{Eingegangen am 14. Februar 1994)

Abstract

The error box of SGR (soft gamma ray repeater) 1806-20=GRBS (gamma ray burst
source) T9OLOT has been searched for optical Nares using archival plate material

obtained in the time interval 1963-1975 at the southern stations of the Bamberg
Observatory. The position of the burster was covered on 132 plates representing 130 hours
of exposure Lime. One object, exhibiting optical variability was lound. The position

of this object was Murther analysed on 434 Harvard College Observatory plates with no
indicalion of any furtlier ontburst. The posaible nature of the detecled object as well as
the possible relation to the SGR 1806-20 are discussed.

key words: Ganuna ray bursl sources: Solt gainma-ray repeaters, Optical transients,

L Introduction

The gamma-ray burst source GRBS 790107 = SGIU 1808-20, first detected on January 7, 1979
(MazETs et al., 1981; LaRos et al., 1986), repeated approximately 100 times during the time interval
from 1978 August 13 to 1986 June 27. Most repetitions ocenrred in late 1983 where ~ 30 events oc-
cured within 2 weeks (LAROS et al., 1987). The outbursts oceur in clusters with time intervals ranging
approximately from an hour lo a menth with little evidence for any other pattern of the repetitions.

The separation belween events can range from seconds Lo years, with little correlation between sep-
aration and event intensity. The ohserved range in gamma-ray intensity is greater than a [aclor of 30
{Lanos et al., 1987). The energy spectra of this source are harder than those of X-ray bursters, but
softer than Lhose of Lypical ganuna-ray butstera (ATTEIA of al., 1987). The time histories are usually
short (< 128 ma) with rise and fall Limmes as ast ag ~ [0 ms.

This intense burster activity, unlike anything previously observed from a high-energy source, increases
the probability of getting time-correlated obeervations in different spectral ranges. "The source belongs
to a hypothetical small class of GRBS found in high density stellar fields, having solt spectra and being
of repeating nature.

According to several Lheorics (i.e. Lonpon, 1984; RarparonrTt and Joss, 1985; MELIA, RAFFAFORT
and Joss, 1986; MELiA, 1988; ErsTeN, 1085, WoosLEY, 1984; HARTMANN, WoosLEY and ARoONS,
1087, 1988) oplical events may accompany the emission of gamma ray bursts. Some of these theories
give specific prediclions aboul the plienemenolagy of the oplical events, e. g. in respect to lime profile,
intensity, polarization, delay relative to GIRRB-event.
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In the particular case of SGR 1806-20, a sludy by HARTMANN et al., 1987 predicts thal optical
flashes should be relatively weak due to the lower temperature. Nevertheless, we believe thal the unique
chatacter of Lhis source justifies a scarch, using date [rom ell wavelength bands.

The error ellipse has a surface aren of 430 arcanin? (ATTEIA et al., 1987) and is centered at
a = 18R05"38%, § = —20°20°40" (1960.0). 1L is ouly ~ L0° from the Galactic centre (rlmost all of
this dislance being in galaclic longitude). The region ia densely populated and containa stars of up lo
Tth magnitude.

Consequently, the search for a quiescenl optical companion i3 dificult. Moreover, the object may
be highly obacured if it is more distant than 6 kpc, Wilh comparalively less difficully, Lhe error box
can be seatched for & faring oplical campanion, i. e. for light changes of stars and for new objects.
Here | report the results a such a search. The chservational malerial is a set of 132 plates from the

Bamberg Observatory (Universily of Nirnberg-Erlangen, F.R.G.). All were laken before Lhe period of
kiwown GRB-activily.

2 ltesults of scarch

The invesligaled plales were exposed during the years 1963-1975 mainly by R. Knigag ot Lhe
southern stations (Soulh Africa and Mew Zealand) of the Bamberg Observalory. Several astrographs
aud cameras were used, namely the 10 inch aperture Melcalf, 3 inch aperlure loss, and 7.1 cm aperture
Zeiss cainera.

The limiting magnitude for stars is in the range 117 - 14™ and thal expected for a l-sscond flash 4™
- 7. Approximalely 76 % of the plales exhibit limiling magnitude 13™ - 14™ [or stars, corresponding
to 6™ - 7™ for a 1-second flash. The Lotal exposure time §s 130 hours. The search for light changes inside
and neat the ertor box was cartied out using & Zeiss bilink-microscope.

Because of the lack of simullancously exposed plates, it was nol possible Lo fulfill the 5th of five cri-
leria sel up by HIUDEC el al., (1987a) for images Lo be reliable oplical counterparls of GRBS. However,
1 lound one object which meet Lhe remaining four criteria. 1t lies close Lo but culside the 3o error box:

A new star-like image was found on plate SUD 3776 taken on 1964 April 20 between th 17Tm and
2L 17Tm UT. The position o = 18%05™31* 425, § = —21°40'7T4 0.5 (1950.0) is very close to thal of an
n~ 13.6 slar (Figa. | and 2). The magnitude of the object was determined by iris photometry to be
my; = 12.4 using the SA 158 compatison sequence. ‘Ihe shape of the image does not differ from that
of lhe surrounding stars (Fig. 3). No similar object was found on the following exposures, taken 1964
May 12 and 1864 June 6. The image does nol represent an obvious plate fankt. The object was analysed
by Greiner, 1991 by reflected light microseopy (GrEINER, WENZEL and DEGEL, 1000) and it was
found thal (1) it exhibite a silver mountain sbove the emulsion sutface like real star images and (il) the
appearance of the OT lmage on the glass/emulsion boundary shows no difference if compared with stars
of similar brightness. The plate is of very good qualily with no other additional objects.

The position of Lhe object was checked also ou 434 plates corresponding to ~ 450 hours of exposure
taken by the Harvard College Observatory during the time period 1020-1088. The lipiting magnitude
of investigated plates was typically 13™...16™, i. e, the cutburala with the brightness analogous to the
OT 1884 (mpg ~ 12.4) should be recorded. llowever, no other outburste were revealed from the given
poeition, The 1376 star was checked for possible light variations on ~ 200 plales representing ~ 250
hours of chservation with negative result: no brightness changes excecding ~ 0.3 ming were revealed.
‘Ulhua the brightening secms not Lo be belonging lo a variable or llare slor of a classical Lype.
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Fig. 2. A mare precise localization of Lhe inage on the enlargement of the POSS red print (1964 April
2 object is top right), The 90% canlidence error circle iz illusirated by a cross giving the cendre, the size
of the cross correaponds Lo e dismeler of the circle. Neghigilile proper motion of he alijecl. is assuanel
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il ol

Fig. 4. Close-up of the CCD linage of Lhe Lrausienl-position {unfillered), 1.2 x 1.2 aremin?. Brror box
of optical candidate is indicaled. "Flhe radiva of the error circle plotled in this Agure is smaller than the
yuoted abrolule error in the posilion of Lthe oplical tronsient because of diferent necutacy of methoda
teed [or Lhe determination of abaolule and relalive posilions
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3, Discussion

One oplically variable objecl was found close Lo the error box of the SGR. The image salisfly four
of five crileria for reliable oplical counterparts of GBS, namely that the shape and the profile of the
images cannol be distingnished [rom Lhose of slars, that Lhe images are found close to Lhe error circle
and are al least 0.5 mag brighter than the plate's limiling magnitude.

The filth condition (presence ou 2 plates) cannol be fulfiled since no simullaneously exposed plates
are available. As a consequence we cannot entirely rule oul the possibility thal the object is due to a
plate fault or an event in Lthe earth’s atinosphere or near space. On Lhe other hand, Lthe possibility of this
is extremely low: the image does nol show any dilference [rom real star hnages not only in Lransmitted
but aleo in reflecled light (GreMeR, 1881) and the number of orbiting satellites was low in 18684, The
position of Lhe image as given above is close Lo bul oulside Lhe 3 & error box. The image is almost on
the Loundery of Lhe 4 & error ellipse and fully inside of Lhe § o ellipge.

‘I'he error circle of Lhe image (as illustrated on Fig. 2) conlains no star image visible on the POSS
prinls, but an m ~ 13.6 star wes [ound on the edge. This star exhibils no unususl colors (based on &n
invesligation on Lhe POSS prints) and shows no othet indicalion of variability {based on the invesligalion
on 566 Bamberg and Harvard plates). The exact position of the object is illustraled in Fig. 2 on the
POSS print frame.

The limiting magnilude for & I-second flasly was estimated ns ~ 675 (peg) for Lhe plate discussed
here. The brightness of Lhe object, also asssuming 1 second duralion, is ~ 56 (pg).

The recorded gamma-ray fluencies {above 30 keV) of SGIL 1B06-20 scatter between ~ & and ~ 43 x
=7 ergcm"’ and Lheir duralions range fromn < 18 ms to 200 ms (ATTEIA el &l., 1987). Consequently,
the E fEop ratio of the 1004 April 20 evenl, if genuine, is belween 16 and 1056 (for 1 sec flash) or between
24 and 170 (Ffor 0.1 sec Oush). All Lhese values sre considerably higher then those previously reported
for other (also unverified) optical flashes (e. g ScHAEFER, 1981; ScuARFER el al., 1084; llunEc, 1986;
Hupec et al., 1987b; MoskaLENKO el al., 1989),

The image does not coincide with any known astercid as listed by SuBpoTin, 1963, The position
and time were also checked by B. Manspen, 1992 and no coincidence with any known minor planet,
numbered or unnumbered, could be found. However, the allernative explanation as an emulsion defect
cannot be entirely ruled oul. The deduced rate of background events is eonsistent with that obtained
in similar studies of ollier GRBS positions (Hupec el sl., 1887b). A more detailed study of star-like
plate faults is published by GrEeiver et al., 1987, who lound ~ 1.4 such images brighler or equal 1™
above tlie plate background in a laboratory test on an astronomical plate of the QORWO ZU2 type with
an ares of 140 cm?.

For Lhe size of the plales as well as for Lhe size of the error box investigated hore, (~ 1500 aremin?)
it represents a probability of 1.4 x 1072 for the appeasrance of equal or brighter star-like faults in or
close Lo vur error box. "I'hus we arrive at 0.2 objects for 132 plates investigated, i.c. less than lound.

This difference is hardly significant, however the experieuce shows Lhal Lhe rale of oceurrence of star-
like emulaion faulls an the emulsions used sl the Banbierg Obaervatory (Gevaerl 67 AB0) is significantly
{al least 3 times) lower Lthan the rale on the ONWO cmulsions, heuce Lhe real probability s plate fault
of lmag or more above the plate fog Lo be located in the invesligated area s below 10%.

The delection of a possible optical candidale does not contradict the resnlt of GREINER et al.,
1990 who find no optical imnge on a plate taken simullanzously with GRI 19810608 which is considered
to belong to SGR 1806-20: (i) the available patrol plate is of a poor quality, having limit of 1279, just
above Lthe magnilude of the candidate described here (ii) it is not enlirely excluded that GRB 19810508
belongs, in fact, Lo another source (jii) the limit of the ratio Ly /Lp found by GREWER el al., 1980 is
still comparable with the range of ihia ratio we deduced for our candidate.
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The CCD imaging observationa of the field of Lhe possible oplical Lransient were conducled by .
PepERSEN from Lhe Buropean Soulliern Observalory, La Sille, on 16 March 1987, UT'C 00:00:44 to
00:11:35. The 3.6-m lelescope was used with the Faint Qhject Spectrograph aml Camera {EFOSC).
This included a high resclution RCA CCD deteclor, type S11 0068 EX, used in & 2 by 2 binned mode.
The effeclive pixel size waa 30 um, corresponding to 0.875 arcseconds, Three images were oblained, one
B exposure (120 seconds), one 1L exposure (60 seconds), and one unfillered (60 seconds, see Fig. 4).
The two taller exposures represent approximalely similar effective wavelengths. The night was alightly
cloudy, for which reason it was impossible to deduce any reliable maguiludes for the candidate objects,

We found 4 slar images in or al the edge of the error box, All ohjects were faint (m > 20), the
only exceplion being the formerly mentioned m ~ 13.5 star al the edge of the optical error box. The
elar ehows no remarkahle colors, neverthieless, detailed analysis (spectrum, variability) is needed for this
abjecl as well as for anclher slara fonnd within the oplical error box.

4, Canclusions

The oplical iiage detecled on April 20, 1964, close Lo Lhe error box of the SGIU 1808-20, seeins not
Lo be caused by :

(i} nsleroid: negative resulls of searches for coincidences with bolh numbered and unnunbered ninor
planets

(i) double exposure: no analogons images on the plate

(iii) aircraft flaah: no analogous images on the plaie

{iv} salellite glinL: plaie Laken close Lo the local midnight, no analogous images on Lhe plate, low
number of salellites in 1964

(v) classical variable slar: no olber brightenings revenled on 666 plates laken hy Bamberg and Har-
vard Observalories. Oue allernative explanalion cannal be entizely ruled out:

(vi) emulsion delect, bul seemns Lo be very improbahle owing to the resulis of reflected light microscopy
indicating no diflerence from usuall star images.

On the other hand, Lhe reality of the detected image re & genuine aslrophysical object cannot be
definitely confirmed due to the lack of simunltanecusaly taken plate andfor detection of more flares from
this position. Despite of this, we strongly suggesl the 4 slars found inside of the error box of this
candidate to be analysed in more detail.

The relation of the detecled image and SGIL 1B0G-20 remains open. IT it ia assumed these that the

abjecta are relaled, then the corresponding Ly /Lo ratio is between 24 and 170 (for 0.1 sec duration of
the optical Alash and the delected range of the gamma ray fluencies of the SGR).

Acknowledgements: The author wishes to thank the stafl and management of the Bamberg Observatory,
University of Niirnberg-Erlangen, for making the plates available as well as lor Lheir support in this
work. The acarch on the Harvard College Observatory plales was possible through Dr. B. Schiaefer and
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Pulsational Variation in the northern R CrB star
XX Camelopardalis

R. Diethelin, Rodersdorl, Switzerland
(Eingegangen aim 15, Februar 1994)

Abstract

FPlhotoeleckric BY ohservalions of the Lright, northern R CrB star XX Camelopardalis
are reported. They suggest that this star, which has only one reported major fading
gince 1898 of 94 days duralion and 1.7 m,g amplitude, also exhibits the pulsational
behaviour common to R CtB type varialdes, During the 1931/92 season, the pulsation
was characterized by a cycle length of 2621 £ 179 and an amplitude of 0 18(b).

1. Introduction

‘The star HD 25878=ND+52°771 = XX Camelopardalis (1950.0: 04%04™46°, +53°1378) is the sec-
ond brighlesi, known R CrB star of the northern sky after the prototype of this class of variables, Rt
Corona Borealis. Althongh spectroscopic invesligations prove the close relationship between these two
stars (e.g. BIDELMAN {1T48)), some degres of difference has bheen noted.

One very abvious difference concerng the relalive scarcity of the typical fadings in brightness for XX
Cam. While B CrB is known for major dimmings al a mean rate ol about three per decade, only one
auch event has ever been reported over a time span of alinost 100 years (since 1898; see YUIN (1948) and
AAVSO reports). This mininmm took place in 1939/40 and is characterized by an almost symimetric
fading of 84 days duralion (J1) 242 95806 Lo J13 242 9680, YuIn (1948)) and an amplitude of 1.7 my,.

A second important dilference belween XX Cam and other R CrD variables was reported by Rao,
Asnor and KuLranwt (1980). They found that XX Cam does not show an inlrared excess, contrary to
expectations. Furthermore, the same authors found that the typical light variations in normal bright-
ness, thought to be due Lo pulsational inatabilities, were lacking in XX Cam. They based this conclusion
on the ohaervations in UBY by FErme, Snerwoob and DuPuy (1972), Lanpovt (1968, 1973) and
Rao et al. (1980).

The above=mentioned differences led IKLKENNY, MArRANG and MENZIES {1988) to call stars of the
XX Cam type “inactive R CrB stars”. Conlrary to Rac et al. (1980), they pointed out that the pho-
tomelry of Fernie, Suerwoon and DuPoy (1972)7 ... suggesls a variation of at leaal 0.15 mag...”. In
order to clarify the question of vatiability at normal brightness, we decided to ohserve XX Cam photo-
electrically during the 1991/02 season. Some additional photometry was also oblained in the following
SERS0NS,
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2. Obaervations

The dilferential pliotonlectric DY obscrvalions reported here were secured with Lhe 35 em Schmidt-
Cassegrain relleclor al Lhe Do Szafranice observidory in Melzerlen, Swilzetland. The Llelescope is
equipped with & connereind photon counling pholoectric pholometer of the “Starlight-1" type. ‘Tha
pholomeler conlaing a EMI] 99244 pholonmltiplier tube, which aleng with the slandard Schott UBY
glasa filters yields an instrumental system very cloge Lo the slandard Jolnson eystem.

Every observalion prescuted in Tuble 1 consisls of six integrations of L} seconda each relalive o the
primary compatison alar HID 26602 = BD4H53°T32 (V = 6931, B-V = 07949). Table | contains instou-
menkal differenlial magniludes. Since e comparison star 18 close both in position ns well rs in coloor
Lo XX Can, uo correction lor diflerential exlinclion wos demined necessary, congidering the allempled
goal of Lthe obrervations. Oceagioual checks of Lhe hrightness of the primary comparison atar H1Y 25602

againsl the check star BDE52"TTE did show 1D 25602 Lo be conalant Lo within Lhe observalional accu-
racy.

delta b
1
! [=:]
(=] i
o
__uﬂ"‘
o
fa——
— ]

=1.035

-1 .
600 620

640 660 680 700 720 740

0

Fig. 1. Light cueve of XX Chann in the instrmmental blue ayetein relolive Lo Lhe primary comparison slar
HD 25602

In Fig. 1, we show the dilferential light ourve of XX Clam in the instrmmental b system in the well
coveraill Lime inlerval belween 310 244 BGOOD e 244 BTID. During thia tioe span, a dialinel cyclic vari-
ation with an awmphible of ahout CPIB(L) and & cyele of close to 20 days length can be distinguished.
In addition, a slighl. incrense in the mean lnightness serms Lo e present. Furlhermore, Whe b-v colour
vartea synchronously willl Lhe Inighlness, with bluer colours al the hrighter phases, as expecled for
pulsationnl hehnviour. In the fellowing seasons, for which Lhe coverage of the light curve is much less

complele due Lo uulavorable wealhor conclilions, the pulsalion scemed lo continue, apparently with a
smnller amplituda,
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Tahle L. Dilferential NV observaliona of XX Cam

(78

TDner - 2100000 AT Av Ab-Av
48320 36 40800 4 D005 +1.03 4+ .01 -0.14 + Mol
48312.33 4088 & 0.0l 4100 £ o0 -2 0
4835537 +0.81 + 0.04 +0.94 + 0.4 -0.13 + 0.03
48356.18 S+ ol +0.04 4+ 001 010 £ 0.0l
4835037 +0.BR & 0.0 +0.08 4 001 0.0 4 0.01
486230 4080 4 00l +0898 001 -0 & 0ol
4R5ER.25 035 & 0005 +0.040 4 0006 0S4 0.0ns
4RA0G.30 4000 4 002 S N S X K] 00 4+ 002
48616.94 +ORG & 002 FO0T £ 002 -0 0
48021.22 H0.80G & (1005 +1.003 4+ 0007 0,137 & 0005
4862222 40907 & 0.005 +1.061 £ 000 0124 & 0005
4RG23.48 40,01 4 002 +1.01 + 0.0z 0.10 + 0.02
4862520 40031 £ 0011 +1.044 4+ 0.4 -0.133 & 0.010
4862725 +1.00 & 0.04 +1.05 4+ 0.4 005 2004
ARG28.20 40059 4 o0 F1.061 & 0.007 -0.102 & 0004
48676.32 +1L.R7 + 02 +0.08 + 0.02 -0.11 + 0.02
48643.27 +L86 + 0.3 H0.95 + 0.2 -0.0n + 0.02
4864407 HILRAT 4 0005 40973 4 0.z LU B3 T P X
48645 93 HILRGD 4 (NR S00004 4 003 -0L142 & 0015
48640696 HLEGE & (.00 400966 4 n.nl2 0098 4+ 0.000
48651 .41 +10.97 + il 100 =+ 0.0z -1.0A + 0.
4865572 +0.93 4 0 +Log 4 nn2 013 400
ARG5T,27 +HLE2 4002 H0R 0 015 400l
4866220 FOTTY k0007 HOMS 40015 n143 £ 0000
4067 2T HILTHG 4 0,06 AR 4 0006 0432 4 0007
4867227 RGO & 0004 L0076 0007 DG & 0005
48674 .12 G 4 nonng H0020 4 0006 -DORT k- 0.005
ARGTO .00 HLR2 4 0l 40029 4 0004 -0on & 0o
4368046 A0RRG o (L0056 +0.012 & 0.oon 0026 4 0006
ARGRL.A2 HOATE 4 006 +hoog £ 0011 0135 4 00in
ARGR2. 15 HATY & Doonn HLORZ L 0007 -0 & 0007
4868520 SLRAT & 4 LG4 4 0010 -0 & 0to
ARGAG.30 HLRID & 0007 HEORD 4 D002 -0.150 & 0.004
4BGRA.32 H0TT & 0007 +L955 4+ 0ol -0.185 & 0.008
ART00.92 HLBTA 0 +0.979 L LO0R 0,005 & 0.008
48712.93 40869 05 40005 & (LO0R -8 & 0010
4R721.36 +0RAG 0000 LNOFT 4 onn -3 4 0008
48722.37 SORGH 4 001 L1005 4+ 0.004 -0.140 & 0007
48734.96 +0.970 & (L0106 A 1052 4 0.005 D082 & 00ty
43800 48 000 & 002 097 4 0.02 007 4002
4RRA0 43 +0.B7T0 4 0010 45003 £ 0.0in -0.12F 4+ 0.008
48R43.49 +0.847 40011 40971 4 0.009 0128 4+ 0.009
4BR50.40 +0.951 £ 0,005 H1037 L0t - 0007
4RA50 50 +0.R83 4+ Doy H0L087 4 0015 0095 4 0.010
48RG2.18 4000 4 p0o2 4102 4001 0,12 4+ paol
4BRT0.25 4NRT 4 Doz 4004 & 002 -0.07 4002
4BRR2.42 HUILRT 4 002 HLon o002 -1 4002
48883 46 H0ARG 2002 4008 £ 002 013 20
4890445 F084 LD +0.98 & 0,01 0.4 £ 002
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Jger - 2400000 Ah Ay Abh-Av
48401429 +0.79 + (.0 +0.94 + 0.03 -0.20 + 0.02
414N 2h HU.884 £ 0016 +i001 X 0.012 -0.117 X+ 0.010
4808628 40881 4 0008 41014 40t -0.133 4 0.009
ARDBT.N +(L.RR + 0.02 41.02 + (.02 NIRE + 0,02
494030 +{.48 4+ 0.02 4111 + 0.02 -0.13 + 0.02
48089225 40848 4 0014 +1.066 & 0010 LT £ 0010
449005 34 +O88L £ 000l 41022 40,010 0131+ 0.008
420,30 J0.41 + 003 +1.05 + 0.m -0.14 + 0.02
40902435 440 + (.02 1.0 + .1 -0.13 + .01
49037210 40918 £+ 0.010 4-1.047 4 D008 -0.129 4 0.008
4906037 0869 & D006 +lLolty 3 0.010 -0.142 X 0.007
49063140 +0.87 + 0.0z + 100 + 0.0l 013 001
A90016.34 --().85H + (.02 +1.01 + 0ol .16 L 001
40076.33 +11.88 4 .02 +0.98 + .03 009 +0.02

We liave attempled to delermine the period of pulsation from the data shown in Fig. 1 with dil?erent
methads. This is rather difficult owing to the secnlar brighlening as well as the [act that the primary
variation secms to be only quasi-petiodic. We get the best fit with a period value of 26.1 days with an

estimated error of £1.9 days.

Acknowledgement: ‘This work was supported in part by the “Emilia Guoggenheimn-Schonrr foundation™.
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Note on the long-term photometric behaviour of
the Helium white dwarf binary CR Boo

W._Wenzel, Sonneberg
(Eingegangen am 10. Marz 1994)

Abstrack

CR Boo shiows erupliona which remind one of the oulburata of dwarf novae.

CR Dootis (PG 13464082) helongs Lo the mnall group of presuwinable inleracting bwin degenerale
ayatems and is believed Lo consiat of 2 low mass He white dwarl which loses mans to » second white
dwarl via an oplically Lhick accretion disk.

The only allempl thus lar to invesligale Lthe long-term lighl-curve of Lhe star has been of Woon
el al. (1987). Their evalution of Harvard Meleor Program Rhins of 1952 to 1957 yielded Lhe stalistical
resull that the variable was fainl (helow a cerlain comparison star) on roughly 26% of the lms and
Lhat a cycle length of 4 to 5 days mighl be hiclden in the dala,

I tried Lo complemnent Lhese data by checking a sample of Sonncberg Sky Palrol plales. On 47 of 180
far-reaching exposures of the years 1957 Lo 1969, mainly taken by H. Hurn, the sbar was invisible and
deftititely fainter than 1475 pe: the object was visible, changing between 1470 and L4M8, in 48 coses,
and on the temaining plales never as bright as 14mQ.

Int this context one should note Lthat there might be a amall syalematic dilference belween our magni-
tudes (detived [rom Harvard Selected Arca 105 and reduced Lo the Mt. Wilson international pg system,

asee Fig. 1) and the pholomelric ayalem of Woon et al. {I. ¢.), nol Lo mention the provisional characler
of Lheir pholographic cstimates,

B N
| .
0’| - |
Tl ~A4,0 ¢
- " 1‘1.5
. \J?( .-
L Fig. 1 Finding chart
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The resulls are as follows:

- The slar mimics a dwarl nova with lrequent cutbursts.

- The duration of Lhe 20 eruplions observed varies between < 3 and > 10 days.

- During the outbursils there are secondary fluctualions of several tenths of a magnitude.

- In view of the average duration of an eruption (b days) and the sun gaps {of about 270 days)

our data statistically lead Lo a mean cycle lenglh of C &~ 20 days (WENZEL and RucuTer), 1986,
RICUTER, 1986).

- With an amiplitude of A = 3.5 1aag Lhe outbursis even fil into a wodern Kukarkin-Parenago
relalionship A-lg C of dwarl novae (e. g. Rictiren and Brivenr, 1989).

Of these findings, only the statement on the cycle lenglh disagrees with Lhe result of Woop et al. (L.

¢.) of their, admittedly crucde, pholographic il eslimates.

There are Lwo major conclusions in view of this long-terin behaviour:

- Among laint “dwarf novae” classified solely on the basis of the light-curve might be an unknown
number of white dwarf binaries similar to CR Boo.

- According to our present knowledge each of the four variables, which sometimes were
supposed Lo be white dwarf binaries, shows completely different pholometric characteristica:

AM CVu - no long-term changes,

V 803 Cen - minima of L Crl} Lype,

GP Com - activity of 0.6 miag at most (pootly known),
CR Boo - oulbursts similar Lo dwarl novae.

This work has been supported by funds of the Clerman Bundesministerium fiir Forachung und Tech-
naologie under coutract no. U5-25052A.
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Checking SAO 194835

W. Wenzel, Sonneherg
[Fingegangen am 17. Mai 1994}

C. Hensnaw (1094 a, b} noliced a strong shorl-termed enhancement of the image of the GBI star
SAQ 194835 on one of his colourslide filim exposures. 1 inspecled the star on 85 palrol exposures of Lhe
Sonneberg collection, of 1936 to 1938 and 1952/1953. Comparison with SADQ 194816 and SAD 154812
did not reveal any variabilily strouger than the usual photographic dispersion.

I thank the Gernean Bundesministerivm fiir Forachung und Technologie for funds under contract no.
05 - 250652A.
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On a possible period change of the
cataclysmic variable BH Lyncis

W. Wengel, Sonueherg
(Eingegangen nm 7, Jum 198)

Abstract
A period change of unknown character is indicated by the resulls of three night series
of CCD pholometry,

BH Lyn was mmong Lhe besl objecls when we cliecked the performance of a CCD camera EEY
CCDOZ-06-1-206 of Wright Tnstrumems Lid, which had heen newly ialalled ab the prine focus of Lhe
Sonneberg GO/ 180 e Cassegrain toleacope 1,

Three night series of repeated cxposures in inlegral light, provisionally reduced by MIDAS pro-
gramimes, ¥ielded two primary minima and one structure, which we tentatively explain as a secondary
eclipse (Fig. 1)
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Fig. 1. Snpposcd secondnry mininnim

Using the ephemeris of PDHinLon ol ol (1D82),

1994 March 4

C = Min. (hel) = 244 TI80.3360 + 0Y1BBATEOT - B,

we artive al Lhe following O - 2 valuea:

Ofhel) E n-c
244 9416454 4143405 ERILITF:
22451 - 1435841 +0.010
0442560 +145613% ENTRIIE

{sccondory mininmin

The secondory wininum is provisionelly supposed Lo lie al phase 0P, Ie exislence in red light

seetuy Lo e cerlain, though Dinkon el ol (L e} took

for granked thal llickering is responsible for

ity appearance in Uwir 1L bond light-curve, e possilde alifl Lowards phase &2 0045 in connection wilh
Lhe satne beliaviour of the H and Hel cinission line light-curves wes not discussed by those authors and

will nol be commented on hera,

Au "improvement” of Uhe periad by H0.010/14384 days = £0.000000095 days is indicated by Lhe
beal-covered minimmm of oura (Fig. 2) and the average of our O - © daln, with Lhe date of the initial

minimum lefl unaltered.
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This yields an unressonable high deviation of mnore than | hour from AnNpRronov’'s et al. (1989) ear-
liest averaged Sonneberg mininwin of Uheir list al HJD 243 8803.4036 (B = -63164). We are therefore
compelled to assume & period change Lo have occured since then, but we cannol deseribe delails of it.

I thauk my colleagues W. Heymann, P, Krell, B, Luthardt, L. Rose, and our guest student [L.
Schwarz for installing Uie device, waking it run, and obacrving. 1 am urther indebted to Lthe German
Bundesninisterium hir Forschung wind ‘Technologie Tor lands under conteact no. 06-250624.
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Archival Observations of the dwarf nova
CU Velorum

R. Schwarz, Betlin
(Eingegangen am 30, Marz 1804)

Abstract
By observations on Sonneberg archival plates a further eruption was found,

CU Velorum is a dwarl nova discovered by [1oFFMEISTER (1049), which hes been continuously ob-
served by amateur astronomers (AAVSO and V55 New Zeeland). From 1954 to 1978, 43 maxima were
found with intervals between 768.3 d and 519 d {BATESGN, 1977). Showing both normal cutbursts and
superoutbureta, Lhe object is & member of the SU Ursae Maioris subclass.

By examinalion of 19 plates from 1937/38 and 17 exposures ltom 1962/53, twa eruptions could be
found, the firat of which is the discovery maximum found by HOFFMEISTER:

L. 3. Febr. 1038 1D 242 8933 m,,
2. 18. Oct. 1952 JD 243 4303 m,,

12.38
12.18

nh

The small number of these obeervations does not allow us Lo specifly the kind of the two maxima.
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Beobachtung von FP Geminorum

1. Meinunger, Sonncherg
(Eingegungen am 25, April 1994)

Auf Auregung von E.G. Scuminrt (University of MNebraska-Lincoln, briefliche Mitteilung vom 24.
August 1993) wurde FP Gem auf etwa 1000 Aufnalinen des Sonneberger Plattenarchive beobachtet.

Der Fall FP Gem beziiglich irvtiimlicher Markierung (Kunocukin, N.E., 1948, Perem. Zvezdy, 6,
p. 94) diitfte dhnlich dem von FY Del in Mill. Verdand. Sterne, Sonneberg, 12, p. 163 beschriebenen
Sachverhalt sein: Der auf der Umpgebungskarte (KKurocniin, 1948) als Veranderlicher angezeigte Stern
erwies sich als koustanl (MEINUNGER, L., 1966, Mitt. Verand. Sterne, Souneberg, 3, p. 143), wihrend
der 54" Nord und 54" Ost davon befindliche Stern der eigentliche Veranderliche FP Gem ist.

Die von B.G. ScumInT et al., (1992, Pub. Astr. Soc. Pac. 104, p. 908) auf Grund ihrer zu geringen
Anzall von CCD-Beobachtungen im Zeitraun von 244 8575 his 8610 und 244 8675 bis 8720 diskutierte
Moglichkeit, dalb PP Gew ein Mira-Stern sein kdnnte, scheidet nach den vorliegenden Beobachtungen
aus, wegen der zu geringen Amplitude (= 0.5 mag) und Periode (GréSenordnung ...40....50 Tage). In
der CCD-Beobachtungsliicke von 244 8610 bis 8680 ist I'P Geni aul Platten der Sonneberger Him-
melsitberwachung (Tessar-Kameras) von 8644.308 bis 8651.322 lichtschwach. Eine Aufnahine in der
CCD-Licke mil dem grollen Astrografen (GOC: 1400/ 1600 mm) zum Zeitpunkt 244 8632.499 zeigt FP
Gem in Maximalhelligkeit.

Im CCD-Beobachlungszeitraum von 244 8680 bis 8690 wurde auf den Aufnahmen der Sonneberger
Himmelsiiberwachung erwartungsgemil das CCD-synchrone Helligkeitsmaximum und der anschlieBende
Helligkeilsablall beobaclitet.

Die Analyse der Verteilung der Beobachiungen im Zeitraum von 1941 bis 1993 (~ 670 Aufnahmen
der Hunmelsiiberwachung ("Tessar-Kameras), ~ 230 Astrographenplatten (GA/GC: 400/1600 mm; GB:
400/2000 mum}), ~ 100 A-Platten (170/1200 mm)) filet 2u dem Ergebnis, daB FP Gein ein 6 — Cephei
- Stern sein kann mil einer Periode in der GréBenordnung von ...40...50 Tagen. Wegen der Unsicherheit
beziiglich der Lage der Minima war eine genauere Periodenbestimmung nicht moglich.

Lichtschwache Beobachtungen bzw. Minima wurden zu folgenden Zeilen lesigestelll: 243 0780.300(GA),
2911.458(A), 2944.416(A), 3740.368(A), 4663.549('Lel), 5047.568('Tel), B373.665(GC), 9443.599(GC),
0527.340('Ted), 9913.437(GC), 244 6069.612(GC), 8188, 533(GC), 8646.397(Ted), 8982.375(Ted).
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Beobachtungen von drei roten Verinderlichen
auf Sonneberger Platten

E- [kl Jena
{Eingegangen am 6. Junt 1994

ECG Dra

Der Stern wurde von M. CoLrins im Nove/Supernova lepoct 5, 1980 als Objekt mil der Bezeichnung

NSV 10 701 in seiner Verinderlichkeit bestiligh. lnzwischen hat der Stern die endgiiltige Bezeichnung
EO Draconis erhalten,

lch habe den Slern auf 422 Blauplatten der Sonneberger Schmidtkamers (500/700/1720mm) aus den
Jahren 1982 - 1991 beobachlet (Fig. 1, Seite 1RB7) und konnte einen Mirastern mit ciner Periode von
390 Yagen feststellen; Amphtude > 3 mag.

Dier Stern konnle auch mit der IRAS — Quelle 18108 4 5030 identifiziorl werden.

TASY 1913 + 25

Der Stern wurde von M. CoLrins ala Stern der Spekiralklasse C als vesinderlich beatiitigt.
lch habe den Stern aul 369 Hotplatien der Sonneherger Himmelgiiberwachung (811 + Filler GG i1}
beohachial (Fig. ¥, Seite 187,

TASY 1913 4 25 ist ein HalbregelmiBiger mil zunclmender Zykienlinge von 360 Tagen
(3D 38000..41600) dber 384 Tage (MY 4280045000} sel 400 Tage {HY 45G600...40300). An den

Ubergangasiellon sind jowrils Stirungen, so sl das bei 41950 erwartele Minimmn nicht eingetreten.
Die Amplilude hetrigh s 1 mag.

Der Verdnderiche wurde it der IRAS Quelle 19131 -+ 2507 idenlifiziert.

TASV 0365 + 34

Der Stern warde von Dartmank in den 1BVS Nr. 3855 als newentdeckler uncegelmiBiger
Veriinderlicher angezeigl.

Ich hiahe den Stern aufl 315 Platien der Sonucherger ilimmelsiiberwachnng ans den Jahren 1963 bis

1993 beobachtet und kann einen langsamen unregetmiaBigen Lichiwechsel mit kiviner Amplitude (= 0.5
mag) besiitigen.

Die Zeitskalen deutlicher Anderungen livgen bei 200 bis 1000 Tagen.
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WW Vulpeculae - photographic magnitudes
for 1929 - 1992

C. Friedemann, J. Hollrichter, H.-G. Reimann, 1. Giirtler, Jena
(Eingegangen am 23. Dezember 1993)

Recently, FRIEDEMANN el al, (1893a) investigated the light variations of WW Vul, an evolutionarily
young variable of Lype Isa. A conspicuous fealure of its lighl-curve ia the irregularily occuring Algol-like
minima wilth amplitudes up Lo 1.5 mag. For a number of Lhese minima UBV and UBVIL observalions
have been collected [rom several aulhors {lor references see FRIEDEMANN el al. {1003a)). Primarily
based on these multi-colour photoeleclric data we concluded that the Algol-like minima of WW Vul are
readily explained by a model which incorporates a cloudy dust envelope around Lhe star.

Besides our study of individusl Algol-like minime by means of photoelectric data we tried to collect
as many photomelric data as possible for an investigalion of Lhe long-time behaviour of WW Vul. For
relerences to published data used by us see FRIEDEMANN el al. (1993a). In addilion to these data sets
we made use of the plate colleclions at Bamberg and Sonneberg observalories. Drightness eslimates (C.
F. and 11.-G. R. at Bamberg and J. H. al Senneberg) meinly on Sky Patrol plates enlarge the data
base for the last 60 years considerably. For our brightness eslimales the sequence of comparison stara
published by RO3510ER and WENZEL {1972) was used.

For the brighlness eatimates carried out on Sky Patrol plates of Lhie Sonneberg archive plales taken
for two diflerent fields have been used. The locetion of the variable in each field is quite different.
Nevertheless, comparison of magnitudes derived from Lhe Lwo ficlds shows no systematic differences.
Apart from the Sky Patrol plates a number of other ones obtained [or special purposes have been
included, too. In Tables 1, 2, and 3 the separate data sets obtained [rom the Bamberg and Sonneberg
plale colleclions are arranged according to the Julian date. Double entries for the same dates are for
plates which have been obtained simultaneously by two cameras, Uncertain values are indicated by
eolons and upper limits by L.

The uncertainties of our magnitudes contained in Tables 1 and 2 consist of the error of the estimate
amounting to aboul Am &2 £0.15 mag as well as of local fluctuations of the sensilivity of the emulsions
and should not exceed Amyyy w2 +0.3 mag in general.

In order to incorporate the different data sets into a total light-curve we used linear brightness
transformations for each of them when a sufficient number of coinciding measurements were available,
If one denotes the photographic brightness of the variable estimated on Sonneberg Sky Palrol plates
with mg and the other dala sets with my , then the conversion of the data is done by the equation

my = amg +b

The values of the constanls a and b were calculated by least squartes fils and are presented in Table 4.
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Table 2, Photometric data from Sonneberg sky patrol plates

JD (24..) myp, ID(24.) mpy  TD(24..) my, JD (24..) mp,  JD(24.) mp,  JD(24.0) mp,  JD(24.) myy IO (24 my,
20164500 10.64 31621.500 10.69 32446574 10.94 32008622 11.04 J3241.244 10.60 33560.352 10.78  33894.347 10.04 34215.448 11.72
20375500 10.64 31645470 10.64 32448.329 10.91  33005.585 11.14 33382589 10.91: 33570.311 10.64 3J805.405 10.69 34216.445 11.72
20424500 10.64 31647.493 10.69 32467.289 10.64 33023.330 10.64 33417.531 10.94 33570345 10.80 : 33896.370 10.64 34220.434 11.72
20438.500 10.64 31640.443 10.64 : 32470.287 10.64 33027.502 11.14 33418.304 10.89: 33586.258 10.80 : 33806.402 10.69 34221.446 11.67
20452.500 10.64 31652461 10.64 : 32471.338 10.78  33030.567 11.20: 33421528 10.81: 33740.590 10.74 33897.395 1060 34224470 11.67
20453500 10.64 31654.300 10.60 32478521 10.69 : 33030.545% 11.04 33424.330 1084 33762.493 10.94 33914297 10.64 34225.483 11.72
20457500 10.64 31671.453 10.69 32617.651 1091 33084465 10.69 33444.494 1114 3JI76B.347 10.69 33914328 1069 34230.302 11.67
29486.500 10.78 31810.300 11.30 32625.642 10.99 : 33088.507 10.94 33445499 11.04 : 33798.500 10.74 33915.306 10.69 34244.383 11.58
29492.500 10.04 31999.400 11.30 3I2658.508 10.69 33004.501 1091 33452503 11.04 33811515 10.64 33917.310 1064 34248.378 1167
29493.500 10,78 32061.456 10.64 : 32700.496 10.78 33004301 10.94 33476.506 10.91: 33812.514 10.60 : 33922.334 10.64 34240355 11.58
20375.568 10.64 32110.075 10.84 32710.500 10,50 : 33100.502 10.94 33475475 11.14 33827480 10.64 33924336 10.68 34250423 11.30
29705.625 10.78 32112312 10.99 : 32761.406 11.48 33101501 10.80 33470463 10.78 33828.495 10.60 : 33025.300 10.64 34250456 11.67
20844508 10.69 32118.264 10.74 32763.465 11.04 33118462 10.94 33483.475 11.04 33820423 10.64 33940.262 10.69 34251.368 11.30
30313.277 1178 32118.208 10.78 32770.463 11.14 33125474 10.60 33502.420 10.97 33830.485 10.60 : 33947.265 10.69 34253.375 11.67
30319.236 11.78 : 32291.587 11.30 - 32775.413 10.94 : 33126.536 10.94 33303.426 10.78 33831.465 10.64 33949.289 10.74 34271356 11.11
20463.600 11.67 32297548 10.094 : J2776.457 11.04 33130.492 10.94 33604.414 11,14 33824.400 10.60 : 34099.606 11.00 34272313 11.30
30496.531 10.91 32316334 10.01 32791.364 10.78 : 33140395 11.14 33507.304 11.04 33835460 10.60 : 34121.573 11.64 34272.351 11.14
30547486 10.91 32340495 10.94 32794.398 10.78 : 33149.446 11,18 33508446 10.94 33838.467 10.64 34131567 11.64 34296.274 10.81
30608.375 1091 32382477 10.94 32795401 10.78 : 33150453 11.04 33509.419 10.97 33840.447 10.60 : 34132568 11.52 34208.345 10.94
30636.500 10.69 32385.435 10.94 32803.390 11.14 33153431 11.86 : 33512.463 10.91 33855.410 10.80 34150.518 11.52 34304.276 10.04
31263.491 10.94 32390.496 10.91 32805.401 10,94 33159422 11.08 335314.419 1114 33856.443 10.60 : 34152.402 11.14 344352634 10.94
31201407 10.94 32411434 1091 32822.340 10.91: 33185.335 10.94 33515446 11.11 33858.430 10.80 34100495 11.11 34454 632 11.58
31326.500 11.86 : 52413.429 10.95 32823.321 10.91 33185.335 10.94 23536375 10.94 33854.439 11.08 34191467 11.22 34457.631 11.44
31326.500 12.12 32415415 10.78 32826.346 10.60: 33204303 10.78 33337377 10.97 33855.422 10.60 34192500 11.30 34458.631 11.30
31327.368 10.97 32416470 10.99 32827.330 10.94 33205283 1148 33333.355 10.94 33870412 10.91 34193486 11.22 J44B0.507 10.04
31327.391 10,10 22419.427 10.91 32828.353 10.91 : 33208.304 10.78 : 33530.400 10.04 33885.303 10.80 34104455 11.30 34485600 11.08
21584.536 10.91 92439.389 10.78 32830.306 10.81 33210.293 10.69 33558297 10.97 J28BT.373 10.60 34105462 11.58 34487.575 10.78
31588535 10.70 32442.376 10.91 32831.330 10.91: 33210.203 10.69 33550.322 10.94 J33888.380 10.91 34208413 11.30 34488.558 10.69
31610.492 10.64 32444334 10.91 32834.379 10.78: 33212319 10.94 33568.309 10.80 : 33801.384 10.69 34210414 11.30 34535.506 10.69
31615500 10.78 32445.353 10.75 32883.238 10.91: 33230.253 10.60 33569.306 10.64 33892.401 1094 34211417 11.58 34565477 10.78
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Table 2. continued

ID(24.) my, ID(24..) mpy JD (24..) my,  JD (24.) mpy  ID (24.) mpy D (24.) mp,  ID(24.) my  JD(24.) my,
36763.420 11.86 35893.238 12.03 37166.447 1094 37550365 11.44 37038.405 10.04 38348.268 10.69 38680.300 10.94 39060.292 10.69
36764.510 11.86 36895.278 11.72 37166480 10.04 37575345 11.30 370930.350 10.04 38370.242 10.60 38607.266 10.94 30081228 10.60
367R0.430 11.86: 36896.273 12.03 37T169.394 10.80 37578.376 11.30 37942392 1109 38373.219 10.60 38709.265 10.04 39088.226 10.94
6788418 11,72 36899.236 11.86: 3T169.415 10.94 37587.348 11.14 37046447 11.05 38412701 10.80 : 38730.27¢ 10.94 39184.667 10.94
36790450 11.72 36904.231 11.30 37171388 10.60 37603.344 11,05 37958.363 11.05 38439.673 10.94 38B17.509 10.69 39204.509 11.86
36808407 12.03: 37017.646 11.64 37171.420 1094 37615207 11.04 37960.201 11.05 38439.673 10.80 38830.663 11.22 30205632 11.64
J6808.428 11.86 37027.614 11.64: 37172.434 11,90 37650.233 11.17 37962975 10.94: 38440650 10.04 38832625 11.14 : 30238575 10.69
48810403 11.00: 37028.618 11.64: 37173415 10.78 37668.240 10.94 37972313 10.94 35463.642 10.60 38840.614 10.60 39236494 10.80
36810425 11.86 37045.568 11.22: 37174.455 11.20: 37731660 10.94 38085668 10.80 38472.634 10.94 38853.620 10.69 39262.531 10.84
36813.434 11.72 37079.521 11.22; 3T188.350 11.20 ; 37737.660 10.94 38088638 10.60 38495366 10.80 388BL.332 10.94 39270468 10.04
36814.378 11.58 37080.528 1122 37180.348 10.91 37788555 10.04 38002.656 10,68 038501.565 10.69 38001.501 10.94 39288.478 12.17
36815995 1158 37081532 11.14 - 37160.378 11.11: 37812.480 10.94 38112612 10.60 38503.384 10.80 38032468 10.94 39299.480 11.72
36815.438 11.64 37082327 11.11 37191358 10.91 37818516 10.94 38140548 10.69 38525.528 10.80 38935.457 10.80 39317.426 10.69
36816.427 11.58 37086527 10.97 : 37193.350 10.91 37821.462 10.94 38142376 10.69 38530.324 10.60 38937.483 10.80 39331.452 10.94
36817.300 11.58 37088.405 10.97 : 37194.393 11.11: 37824.467 10.94 38146.338 10.69 38531476 10.94 38041470 10.94 39340.410 10.69
36820406 11.64 37088527 11.11 37202378 10.64 57830.458 10.84 38171338 10,80 38555.494 10.04 38077446 10.80 39351.424 10.80
36821.472 11.64 37080.497 10.97 : 37231.403 11.07 : 37841475 10.94 36107453 10.80 38559484 10.84 38990.381 10.94 39353.398 10.69
36822.427 11.64 37089320 11.11 37232.283 10.94 37854.464 10.94 38204466 10.80 38383460 10.94 380996.392 10.94 39378.330 10.80
36836354 11.64 37101482 11.11 57247265 11.11: 37670.428 11.05: 35225454 10.60 38501494 10.84 39007424 10.54 39380.341 10.65
36837.356 11.64 37105474 11.14: 37384.835 11.14 378T2.464 11.05 38226451 1060 386132444 1110 30021358 10.04 30385351 10.94
16830.363 11.85 37105300 11.14 37403.601 1199 37874444 11.05 38233.456 10.69 38616.472 11.10 39024.367 10.84 39388.342 10.94
36840.954 11.86 37107.510 11.11 37434523 11.86: 37877512 11.05 38237.408 10.80 38620.394 11.10: 39026.326 10.94 30389.346 10.94
36841350 1175 37108.307 10.97 37470.453 11.86 37878.490 11.05 38239435 10.09 38623.430 10.94 : 30028.200 10.94 30391.406 10.94
36842.355 11,75 37100.512 11.11: 37513.457 11.30 37885474 10.94 38281342 10.80 38638360 1094 39034334 11.14  39406.300 10.94
36845.376 11.86 - 37111504 11.11 37517.435 10.94 37886456 11.05 38284.378 10.30 38641.382 10.94 30051.282 10.94 39416.308 10.94
36846.331 11.86 37112.308 11.11 37525.380 10.97 : 37003.391 11.14 38287.378 10.04 38650.379 10.84 30054.295 10.80 39440.256 11.22
36847.340 11.86 37116.458 11.11 37543.372 1158 37007.401 11.44 38280.414 10.30 38664.311 11.14 30055319 10.60 39443.238 11.22
36848376 12.12 37134332 11.30 37545356 11.58 37008.385 12.03 38311.313 10.69 38669.34D 11.19 39057.283 10.80 39527.681 11.14
36849.349 12.17 37140.451 11.30 : 37546.381 11.58 37910410 1114 38319.202 10.60 38671.319 1138 39058.311 10.80 39533.064 11.86 :
36R76.260 1102 37145.451 11.30 37556402 1144 37011301 11.22 38322.342 10.80 38674.316 11.14 30050.250 10.60 39536.666 11.22
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Table 2, continued

D (24..) mpy, ID(24.) mp, ID{24..) mp ID{24.) my  ID(24.) mpy  JD(24.) my D (24..) mp,  ID (24..) my,
45671226 10.60 46200552 10.30 46321381 L1114 46613462 1080 46703046 10.60 46977454 1122 47331467 L1.05  47414.351 10.31
45674297 10.69 46260456 10.60 46321417 1111 46641420 10.69 46708300 10.60 46577489 11.14 47331504 11.04  d7414.353 10.34
ASTT0.697 10.78 46260482 10.60 46327346 1208 46641420 1066 46706.300 10.60 46082466 10.89 47532488 1109 d4T414.090 10.78
45815568 10.91 46264433 10.60 46327.332 12.08 46642427 10.80 46707.310 10.80 47020387 1212 47332488 11.04 47415.350 i0.50
A5816.547 10.01 46264462 10.60 46328.345 1217 46642427 10.91 46707.310 10.69 47020.432 12.23 47353498 10.94 47415.350 10.78
45897 530 1069 ABDBG.45T 10.80 46328.38¢ 12.38 48644416 10.30 46708.315 10.59 47030400 1238 47153.408 10.91 47418349 10.69
USRI ATT 1060 46070467 1080 46331333 12.38 46643416 10.20 46708.315 10.68 47030442 1223 47365492 10.94 47420305 10.30
15902 441 1060 46770467 10.04 46351361 12.38 48645426 10.69 46709.306 10.80 47039.383 1144 47365402 11.04 47420342 10.78
15003 462 1060 46271420 1080 46352.370 12.33 48645426 10.59 46709.306 10.78  47030.383 1164 dT366.440 1130 47436251 10.86
15907 472 1089 46271436 10.80 46332312 12.36 48646.433 10.69 4671L203 10.78 47058363 11.30 47366476 1152 47436.281 10.91
45011492 10.60 46272.463 1080 46354274 1217 46646.472 10.80 46713.325 10.69 47050.363 1111 47368.476 1130 47437.270 10.80:
45019417 1060 46272.503 10.80 46355304 1217 46648.425 10.80 46713.325 10.69 47060.341 11.22 47368476 11.52 47437016 10.80
45013490 10.76 46287426 10.80 46333310 1217 46645425 10.60 46765.272 10.69 47060.378 11.08 47380445 1144 47438285 10.78:
45016.416 L0.60 46287426 10.80 46338.310 1217 46649.426 10.30 46764.222 10.69 47061.363 11.14 47381425 1144 47438322 10.51
15075976 10.60 46288404 10.69 46373299 1107 46640465 10.30 46764.265 10.69 47061.363 11.07 47386444 1122 47445270 10.69
45036 994 10.60 46298434 1080 46373.256 1117 46630430 10.91 46908.532 1069 47087.260 1130 4T38T.IT 1134 47445.307 10.78
15640391 10.69 46289.399 10.80 46374240 1122 46650.430 10.69 46900545 10.80 47087.297 1107 47387.458 1144  47449.260 1080
15046415 10.69 46280441 10.01 46374268 1144 46651433 10.91 46910542 10.69 47088.209 1114 47387458 11.14  47449.269 10.78
15000288 10.60 46201407 11.05 46385.240 11.22 46651.433 10,1 46814331 10.60 47088.209 11.07 47388361 11.30 47463.281 10.69
45991985 10.60 46291407 10.00 463857240 1144 46670.361 10.94 46915.54¢ 10.60 47080.262 11.14 47388.405 1144 47469.281 10.69
46000987 10.07 46202.402 1172 46386.227 1122 46670.361 10.81 46917331 10.68 47095.262 11.14 47391.358 1144 47470.240 10.69
46001971 10.07 46202.432 1104 46386.255 1144 46683.851 10.80 46930522 10.94 47263.562 11.58 47391.094 1144 47470240 10.69
46002262 1111 46296.434 11.04 46403714 1144 46685410 10.78 46941316 11,05 47265.517 11538 47002404 1144 47471243 10.89
46018.920 11.90 46298409 11.14 : 46403.214 1144 46697.296 10.91 46941516 10.78 47271.335 1114 47392404 1L14 47471243 10.69
46010.0%4 11.1] 48298400 11.04 46532.543 1114 46702283 10.94 46975415 1114 47294538 11.14 47411353 10.94 47473.229 10.69
S6173.561 11.07 46200420 10.04 46581516 10.94 46702.325 10.91 46675.415 1158 47204338 10.99 47411.353 1LOT 47473.266 10.60
46173561 10.91 46318070 10.04 46501316 10.91 46704318 1084 46975.490 1114 47325.499 1105 47412.351 10.69 47475.250 10,69
46175538 1114 46118970 10.01 46502488 10.94 46704318 10.09 46975.490 1152 47025499 10.91 47412.389 10.91 47475.250 10.69
46900591 10.59 46320331 1114 46392.510 10.94 46705.315 10.94 46976434 1122 47320.503 11.05 47412.301 10.81 47673472 10.94
46200.521 10.69 46320.357 1L11 46613462 10.94 46705.215 10.78 46976454 11.57 47320.503 11.04 47413.351 10.80 47706.458 10.94
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Table 3, Photometric data from Sonneberg miscellaneous fields

ID (24..) myy  ID(24.) my,, JD(24.) mp, JID (24, m,,  ID(24.) mp,  ID(24.) my,  ID(24.) my,  JD(24.) my,
20460.490 10.94 30463.301 10.94 30791644 1111 31314418 10.60: 31730401 10.99 33017.323 1069 35068.236 10.94 35371.304 12.38
29783511 10.99 30464342 11.30 30793653 11.17 31316451 10.78: 31060505 11.14 33022.325 10.69 35070.266 10.78 35372.342 11.54
29785.470 10.60 30466.503 11.30 30819.612 10.94 31322456 1122 31074498 [1.22: 33924.305 10.69 35187.584 11.38 : 35373.311 12.38
90780.486 10.99 30498.334 10.04 30848.560 10.94 31324385 11.22: 33152442 11.9 L 33925.304 10.60 35196.394 10.63 : 35389.279 11.30:
20846.391 10.69 30490511 1091 30852.557 1117 31327474 10.99 33154405 119 L 33927.372 10.69 35216311 10.94 35390.288 11.86
20846.437 10.78 30515463 10.60 30857333 10.94 31344.331 11.07 33768348 11.04 33950.384 10.60 35218.324 11.10 35391.209 11.54
20847.392 10.33 30517476 10.91: 30004.485 1094 31345372 111 33773345 10.78 33077.265 10.60 35220.522 11.10 35392.321 11.58
29851402 10.91 30520.456 10.91: 30935494 1117 31352410 [1.04: 33797492 10.60 34810654 11.93: 35222405 11.22 35394.360 11.52
20851.525 1069 30531.502 10.99 30937.490 1117 31370.277 10.91 33800.505 10.91 34857.501 10.91 : 35223.470 11.22 35397.288 10.91
20873.412 1099 30545.453 10.94 30944.483 10.94 31336.569 10.78: 33827457 10.94 34850.504 10.91 35226.345 10.94 : 35399.328 10.94
90877.305 1069 10385424 10.94 30973432 10.94 31585.332 10.60 32820.445 10.69 34860.500 10.78 35240.436 10.78 : 35400.324 19.78
99903.405 11.17: 30337.423 10.94 30990.362 10.94 31380494 10.80 33834454 10.60 34862.527 10.78 35243.455 10.94 35419.237 11.14
29907.368 10.78 30593.314 11.72: 30080.372 10.94 31606408 1078 33835447 10.60 34863.527 10.07 : 35246.465 10.94 35350.585 10.69
20031.206 10.69 30603.337 12.0 L 31001364 10.94 31645.467 10.78 : 33840.507 10.69 34800.486 11.04 35253.458 10.69 35571.380 11.04
30173.500 1091 30606.407 11.08 : 31003.414 10.94 31650.463 10.69 33856.405 10.69 34809.463 11.20 : 35276.452 10.69 35399.337 10.69
30199.438 10.78  30813.300 11.9 L 31015.325 10.94 31673.453 10.78: 33858.474 1069 34952.458 11.14 35283.457 10.69 35600.308 10.78
30227449 11.14: 30613.427 12.03 31022.325 11.07: 31700.406 11.30 : 33870.144 10.78 34057.396 11.07 35207.603 10.69 35601507 10.94
30234.372 10.94 30614426 12.03: 31029.324 10.99 31701.340 11.20: 32887507 11.05 34050.408 10.97 35302.439 1130 35605.549 10.89
30254.313 11.91  30619.300 11.17 31074228 10.94 31702435 11.30: 33880348 10.60 34961.389 10.78 35306.473 12.38 : 36805406 110 L
30259.398 10.99 30636.203 10.94 31220522 10.78 31704.397 1089 33804370 10.78 34087.350 11.05: 35332.386 11.14 : 36807.385 11.9L
30261.338 10.91 30638.350 10.91 31254.475 11.04: 31706.412 10.91: 33895.360 10.69 34988.354 10.69 35341451 10.69 39888.482 10.73
30264.385 10.01 30645.339 10.91 31262.467 10.91 31709.551 10.91: 33897.383 10.69 34990.368 10.60 J35342.368 10.78

30289.365 11.11 30674.335 10.94 31201.480 11.30 : 31712.377 10.91: 33912.328 10.69 34991.375 10.60 35369.330 12.12

30315.237 10.60 30704.278 10.91 31296.447 10.09 : 31736.380 1091 33915336 10.60 35009.358 10.68 35370.376 12.38

196



M

]
[ TN T

& .
l'u

L] -l-l. T — .

'-‘ll.:lu v, )
e HER A s iaa w

St 1 s e .. .,
ll

tu -i,.

I"ltrl—n-c-m,.- o

l*l”"‘" -
b v e .
"‘-I [ -l-n----l -t

.,1,”

L *l!l-l.l [1*
-y

"' i‘rhﬂlr- -

' b l"".,r (L
i LI el B

3 W e
o - -
L,

LY I

[

187

8.0

1c.0
1.0
12.0

197

(=1

2445068

243B76!

2431456

242415]

Julian dats

Fig. 1. Long-term behaviour of the light-curve of WW Vul, The different symbols have the following
meaning: triangles—Bamberg plate archive; squares—Sonneberg plate archive; dots—data from differsat

authors



Table 4. Conversion of the photometric data
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Y (Authors) a b
Tsesevich and Dragomiretskaja (1975)
" *(Tessar) 0.57  5.108
" »(Zeiss-Triplett) 1.392 -4.07
" *(Uran 12) 1.266 -2.66
" ?(Uran 9) 1.093 -0.606
Kardopolov and Filip’ev (1985) 1009 -0.132
Zaytseva (1983) 1171  -1.936

The light-curve of WW Vul shown in Fig. 1 combines all photometric data available for 1929 up to
now. The V magnitudes have been computed in two steps: First the original photographic magnitudes
my, were transformed to B magnitudes by using equation (8) in the paper by AZusients (1965) and
in a second step into V magnitudes by adding the intrinsic colour index (B — V)p = —0.02 of the star
and a mean colour excess E(B - V) = 0.34. The light variations seem to consist of at least two different
components: (i) longer lasting wavelike variations with a small amplitude and (it) aperiodically occur-
ring short-lived Algol-like minima with amplitudes up to 1.5 mag. This rough characterization agrees
with an earlier description of light-curve given by RossiGER and WENZEL (1972). For further details
concerning the explanation of the light variations of WW Vul see FRIEDEMANN et al. (1993 a, b).

The authors gratefully acknowledge the permission for using the plate archives of Dr. Remeis Stern-
warte Bamberg and Sternwarte Sonneberg and the kind hospitality during their stays at the two obser-

vatoriea.
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RZ Piscium - photographic magnitudes
from 1928 to 1992

J. Home, C. Friedemann, H-G. Reimann, Jena
{Bingegangen am 16, April 1994)

tZ Psc belongs to the group of evolutionary young variables of type Ish. A conspicuous feature
of its light-curve is the irregularily occuring Algol-like minima with amplitudes up to AV &~ 0.5 mag.
For a number of these minima UBY observations have been oblained by KarnoroLov et al. (1990),
Zavrseva (1988), and WeNZEL (1093). Addilionally to these data there ave brightness estimates on
photographic plales carricd oul by TSESEVICH (1956) and WENZEL (1956).

For the interpretation of the irregular light variations a model first applied Lo the related variables
S5V Cep and WW Vul (see 0.4 FRIEDEMANN ol al. 1993} seems Lo be suited. This model presumes s
clumpy circumatellar dust shell around ihe slars mentioned. A number of individual dust clouds occe-
gionally crossing the line of sight Lowards the slar cause Lhe Algol-like minima. This hypothesig gives a
natural explanstion for bolh the variety of the minima and their irregular occureence, Contrary Lo SV
Cep and WW Yul ihe attempl failed io identily RZ Pac with an IRAS point source, This identification
would give a strong sdditional hiint of the presence of heated dust grains in Lhe presumed circumstellar
shell around the KO 1Y star. llowever, celeulations of the radiative tranafer in a circumstellar dust shell
fitting the few existing NIR data of RZ Pac revealed that the amountls of the infrared fluxes are below
Lhe detection limite of Lhe four passbande of the IRAS satellile (see FRIEDEMANN el al, 1084). The
non-detection of the dust emission seems ta be Lhe result of the low lominosity of the KO I'V atar rather
than an argument againal the existence of a circumatellar dust shell around RZ Psc.

Hesides our study of individual Algol-like minima by means of photoelectric data (see FRIEDEMANN
et al. 1994) we tried to collect as many pholometric dala as possible for an investigation of the long-
time behaviour of RZ Psc. For this sl one of us (J. 11.) carried out brightness estimates on Sky Patrol
plates of Lhe archive of Sonneberg observalory. The comparison stars used are marked with lelters in
the identification chart (Fig. 1). Their B-magnitudes listed in Table 1 have been taken ltom Pugacu
and KovaLonui (1983} end WenZEL (1093).

I Table 2 the data set obtained from Lhe Sonneberg plate collection approximately corresponds to
H-magnitudes and is arranged according Lo the Julian dale. Double entries for the seme dates are for
Mutes which were oblained simunltencously with two camersa, Uncerlain values are indicated by colons
and upper limits by L.

‘The uncertainties in the magnitudes contained in Table 2 consist of the ertor of the estimate amount-
ing to aboul Am r 20,10 mag e well es local Buctualions of the sensilivity of the emulsions and should
nol exceed Ay & 0.3 mag in general.

For Lhe presentation of a total light-curve we transformed our B-inagnitudes into V-magnitudes
by sdding a mean colour index (B-V) = 0.76 mag of the variable in maximum light resulting from
pholoelectric measuremenla by Kanporovrov et sl. (1980), ZavTseva (1D85), and WenzeL (1983).
Fusthermore, the identification of twa of Lhe comparison siara used by TsEsavicH {1966) with corre-

sponding ones in our sequence enabled us to convert epproximately his relalive steps inlo Lhe magnilude
acale.
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Table 1. B-magnitudes of the comparison slary

Star 1] Reference
a 138 Wenzel(1993)
b 12.13 Wenzel{1993)
[ 12.44 Pugach and Kovalchuk (1983)
d 13.07 Pugach and Kovalchuk {1983)
& 13.26 Wenzel(1093)

The light-curve of RZ Pac shown in Fig. 2 combines all pholometric dala available from 1028 up Lo
1092. The prominenl feature in it is Lhe aperiodically occuring Algol-like minima with amplitudes up to
AV = 2.b mag interupting the nearly constant normal light at ¥V = 11%5. Altogether 84 minima could
be recognized. The statistics of their durations revealed that 64 % of them last less than 6 days. Detailed
studies show thal minima lasting longer than about 10 daya are mostly caused by gaps in the observa-
tivnal data. The distribution of the minima over the whole period seems to be nol uniform. A discrete
Fourier analysia of Lhe whole data set gave no evidence of periodic light changes, This resull contradicta
earlier findings of periods (see e. g. KarDOPOLOV et al. 1980 and ZavTsEVA, 1985) based on smaller
dala sels covering shorter time intervals, There are indications of occasionally appearing short-lived
brightenings with amplitudes amounting to a few tenths of a magnitude. This rough characterization of
the light-curve agrees with earlier descriptions given by WenzEL (1972, 1989).
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Fig. 2. Total light-curve for RZ Psc. B-magnitude from estimates on photographic plates have been
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Table 2: Photometric data from cky patrol plates

ID(24..) my,  ID{2.) mp,  ID(24.) my,  JD(24.) mpy D (24.) mpy  ID(240) myy  ID (240 mge  TD () my
95510.501 12.26  260661.304 12.82 30261.498 12.98 32882363 12.13 33021310 12.13: 34660412 1236 35375481 12.26 36086582 12.28
95561.340 12.87 26683273 12.76 30264.430 12.44: 32885387 12.13 33023454 12.36 34662402 1260 33300428 12.21 36102488 1218
25650.267 12.60 20042592 12.60 30267.330 12.44 32885354 1213 53925.435 1219 34664417 1213 395391435 12.13 : 36108.474 15.12
95809.527 12.44 26080493 12.82 30321327 12.21 52007.295 11.38 : 33027.430 12.34 34665474 1232 35302421 12.32 36113.519 12.21
95811595 12.44 - 26086.421 12.60 30367.225 1244 32011.321 12.18 33020516 1221 34682.349 1228 35304438 11.85 36130.416 12.18
95898 561 12.76 27061243 12.36 36373.262 12.36 32042.269 12.13 33047.422 1219 34683.307 12.28 35307394 1234 36200410 12.60
95834574 13.16 27062234 12.57 30374.374 12.36 32046277 12.13 33050.574 1238 34709.330 11.83 35309440 1236 80227317 12.21
25837.533 13.26 27309568 1257 30376.265 12.25 33160517 12.18 34220512 11.88 34714285 12.36 35400.40% 12.36 36434538 11.8%
95856.463 12.82 27311560 12.28 30378.917 12.57 33178456 1213 34240450 1213 34718.333 12.98 35401451 12.21 36452.337 12.21
95857528 13.07 927315500 1276 40721.337 12.80 33185442 1213 34251476 12.44 34748.288 12.36 35500.267 12.21 36459541 12.2]
25858.484 13.86 L 27341518 1356 31001478 12.44: 33187449 1213 34252515 1213 34766.258 1221 35691542 12.76 56482431 12,21
25850.514 1346 27367434 1237 31008444 1218 33180455 12.14; 34253.402 1213 34038.524 1291 35605543 12.34 36485486 12.21
95862.490 1276 27360.434 12.44 31076.226 12.60 33205385 1225 34272.494 1213 34980.500 12.28 35698.547 11.94 36486.483 12.28
25864400 12.82 27304 388 1260 32002460 1188 33212404 1194 34205435 1291 340R7.4B8 1236 35700.542 12.13 364R6.522 12.18
25885424 12.44 27305345 12.91 32172341 1228 53242040 1220 34334384 1221 34900518 12.21: 33718576 11.94  36541.367 12.21
25885.508 12,57 27398247 12.60 42175408 12.34 33302287 1213 34302.200 12,13 35018461 1221 35731557 12.21 36507.283 12.36
25800.500 1228 : 20480.436 1257 32178.347 19.96 33500524 1221 34590526 1221 35047.425 1298 35747458 12,18 : 36598280 12.36
26213526 1260 20403500 12.60 32441478 12.13 33514.526 12.21 34601550 12,21 35048401 1228 35748426 12.28 56500285 12.28
26221.588 1260 29407490 1236 32445483 1218 23338.463 1236 34603.505 1213 35067.335 1225 35757482 11.85 36602.287 12.34
26246.386 13.07 29500524 1257 32440428 11.03: 33566.300 1234 34605494 1188 3507T0.522 1194 35758484 12.21 36627.287 12.28
26250429 1311  99642.965 12.44 - 32460500 1201 33568.445 12.25 34607510 1228 33128260 1228 33778442 12.18 3678B.525 12.28
26544.524 12.57 20877542 1269 32471422 1234 33008.446 1213 34608.363 1221 35304526 11.94 J378L3IS0 1221 3680T.450 12.2]
26568511 19.57  20000.35% 1244 32470472 12.28 33645.258 12.25 34609530 12.21 35306.531 1236 33601.338 1221 36810.533 12.36
96504459 19.82 20057441 1218 32478444 12.00 33653.208 1228 34626.507 12.28 35314597 1413 33802325 1221 36814.547 12.30
96627 440 13.76: 30201538 1260 32480490 1213  33682.250 12,13 34627.505 12.28 35362.480 1165 35614.348 12.21 36816.554 12.36
26629.494 1260 30228494 1282 32803516 12.13 33858.537 12.28 34020466 1213 35369482 1244 35814375 12.21 36820533 13.86
26630.498 12.69  30234.372 12.36 32805.513 12.44 : 33888484 12.28 34636460 1228 35370480 12.34 5838260 12.21 36822554 12.34
26651.421 13.86 L 30254385 1218 22806.521 12.13 23804508 11.94 34652417 1221 35371407 12.98 33R6A.271 12.18 36823468 12.60
26654.207 12.44 30258447 1234 32823400 12.36 33015.477 12.04 34653438 12.28 35372476 12.36 36073.543 12.36 36823510 12.9]
26656.349 12.21 30250486 1218 32827468 12.28 33917.440 12,13 34654.428 12.13: 35373472 12,21 36075.550 12.21 36825.558 12.21
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Table 2: continued

ID (24..) my,  JD(24.) mp, JD (24} m,, D (24.) my JD(24.) my, ID(24.) myy  JD (24.) my,  ID (24} my,
41921472 13.21: 42685388 12.21 44200340 1321 45673318 12.28 46387573 12.34 46825242 12,36 47776442 12.21 48184435 1221
41920474 12.60 42713362 13.15 44220302 12.65 45674.361 12.21 46405355 1218 46826244 12.76 . 47776.532 12.21 48186350 12.74:
41930486 12.91  42716.433 1221 44458483 1228  45676.315 12.28 46460260 12.70 : 47020.524 13.20 47T503.369 12.21 48187.349 12.76
41932536 12.23 © 42740291 12.34 44461330 12.28 450911535 12.60 46474.268 12.28 47039494 12.60 47803499 12.21 48187483 12.76
41048462 1228 49756404 12.34 44400167 12.36 45035466 12.34 46646.506 13.46: 4T060.448 12.36 47804400 1228 4B188.360 12.60
41050455 13.21  49806.277 11.88 44323378 12.80  45040.523 12.28 : 46548542 12.18 47071361 12.18 47804.491 12.28 48188453 12.60
41961457 12.21: 42088535 12.25 44571208 12.60 45046.531 12,18 46648542 12.18 4TOBT.372 12.21 47805.400 12.34 48180413 12.60
41982.385 13.56: 43014508 12.21 44577.360 11.08: 46000380 12.34 46640544 12.28 4T088.400 1234 47805.492 12.34 48220424 12.21
41083.343 13.46 . 43016526 12.3¢ 44631.07T 12.28 46002403 12.36 46651.543 12.21 47090.503 12.21 47840.288 1238 48232317 12.34
41984403 12.21 43045486 12.34  44034.258 12.01 46003413 12.36 46631.543 12.21 4T126.408 1221 4T850.370 12.60 : 48233307 12.21
41988424 12.18  43189.269 1228 44822517 12.21 46004428 12,18 46670.517 12.21 47130.261 12.18 47851.424 12.60 d48271.279 12.18
42005.202 12.98 43401521 12.91 : 44848194 12.34 46006431 12.34 46683.446 12.21 47152.323 12.18 47856.377 12.18 ; 48272.277 12.60
42009.335 12.21 43431441 12.14 - 44851481 13.46: 46019335 12.21 46702380 12.36 47174.269 1234 47860.317 12.60 48273.267 12.57
42036.290 13.22 L 43436481 1282 44853455 12.18  46034.493 12.36 46704.479 12.21 4738L471 1221 47860.410 12.60 48274273 12.60
42095260 12.33 0 43482310 1221 44083265 12.28  46050.333 12.36 46705489 12.21 47392.517 1221 47861.288 13.37 : 48275.247 12.18
42251.512 12.21: 43776410 1291 44985.266 1228 46084287 12.21 46706.417 12.21 47411465 1218 47862.326 12.18 48280.252 12.18
42975482 12.18 43790471 1298 452045317 1221 46260528 12298 46707410 12.18 47412484 1218 4T862.451 12.18 48200.250 12.18
42302482 12.21 43792490 1218 43211519 12.18 46271519 12.34 4670T.537 12.28 : 47413.463 1228 : 47863.337 12.18 48503433 12.60
42303478 12.28 43848407 12.44 : 45220468 1234 46296517 1276 46708410 12.18 47413339 12.21 48100.512 12.28 : 48503.459 12.60 :
42358.349 1218 43861.164 12.91 45238480 12.28 46320437 1218 46708505 1218 47414.470 12.21 48148.425 1233 48504427 12.28
42365453 1291 43803264 12.91 45268437 12.91 46321490 1218 46713.419 12.34 47415462 12.18 48140.429 1276 48512447 12.18
42360200 12.91 44115401 12.76 45336.223 12.91 46327.458 1221 46713517 12.34 47438.384 12.31 48151.430 12.34 : 48512.404 12.18
42498254 12.36 44117528 12.80 45534517 12.36 46328469 12,18 46737.468 12.34 47469.391 12.18 48151.491 12.18 48513.415 12.34
42448249 12.70 44120390 12.36 45536332 12.21 46351422 12.36 46741424 12.21 47470.357 1221 48176.390 12.18 : 48513.486 12,65 :
42600.522 12.18 44143446 1280 45561516 12.34  46355.300 1201 46741424 12.21 47471361 1221 48177381 12.28 48514426 12.21
49620506 12.21 : 44166.437 12.21 45383481 12.60 46350425 13.56: 46762.400 12.21 47554.286 1218 48177440 12.64 : 48537.365 12.18:
42632.537 12.18 44169398 12.18 45647.472 12.28 46350467 13.56 : 46763.351 12.21 47744.503 12.34 48170.380 12.18 : 48537.435 12.34
42634.555 12.21 44170471 1298 45648.385 1228 46360483 13.46: 46763.307 12.21 4TT60.474 1234 48170.474 12.28 : 48530.440 12.34
42638522 12.21 44172418 12.21 45650.450 13.22 L 46374.320 12,34 46T70.083 12.34 47760.536 12.28 48180.373 1260 48540.407 12.60 -
42658493 12.21 44173412 1234 45651432 1236  d6383.045 12,21 46823.247 12.18: 47770458 12.18 48184.374 12.18 : 48540453 12.63
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