SYNEAPIA THZ 10 IOYNIOY 1971 5

ANAKOINQZIZ MH MEAQN

ASTPONOMIA.— Photoelectric Photometry of Selected Galactic Ce-
pheids. I. Two-Color Observations of 6 Cepheid Variables *,
by K. Bahner' and L. N. Mavridis®. *Avexowddn dmo 1od Axady-

pnaizod x. 1. Eavddun.

1. INTRODUCTION

Starting with the pioneer work of Eggen (1951) a great number of
photoelectric observations of cepheid variables have been carried out
during the last twenty years. In most of these programs, however, an
effort was made to increase the number of the stars observed by measur-
ing only the points considered absolutely necessary for a relatively good
determination of the light and color curves. In this way rich material
for the study of the structure and rotation of the Galaxy with the help
of cepheid variables has been obtained.

The determination of as complete and accurate as possible light
and color curves of cepheid variables on the other hand, could also be
of considerable interest, for example from the following points of view:

a) For a more thorough study of the relations existing between the
form and amplitude of the light and color curves and the period. These
relations could then be used for a better separation between the popu-
lation I and population II cepheids in the disk of the Galaxy as well as
for an eventual subdivision of these two groups of cepheids into further
subgroups.

b) For a control of the stability of the periods and, after reobser-
vation of the same stars at a later time, of the form of the light and
color curves. This information could be of great value for the determi-
nation of the time scale of the cepheid phaenomenon.
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As a contribution to this second approach, an effort has been made
to determine complete and accurate light and color curves (B, V) for the
following 18 galactic cepheids with 24 <P <174 (Bahner and Mavridis,
1960): RT, RX, SY Aur; RW Cam; SU Cas; VZ, CD Cyg; V, X, Y, Z,
RR, BG Lac; RV Ori; SV, AW Per; U Vul (as the period is nearly
equal to 89 the light and color curves are incomplete); T'U Cas (numer-
ous observations; the cepheid shows beat phaenomena).

In the present paper, a description is given of the methods of
observation and reduction used during the measurement of all the 18 ce-
pheids mentioned above (sections 2-4) followed by the results obtained
for the 6 cepheids CD Cyg; X, Z, RR Lac; U Vul and TU Cas (section 5).
In forthcoming papers the results obtained for the remaining 12 cepheids
as well as a discussion of the entire material will be given.

2. OBSERVATIONS

The observations described here have been obtained mostly in
1956/57 and 1957/58, and to a small part, in 1958/59, with the reflector
of the Landessternwarte Heidelberg-Konigstuhl (aperture 72 cm, f/17).
The photometer, mounted at the Nasmyth focus, used an unrefrigerated
1 P21 photomultiplier and was fitted with the Schott filters GG 11, 2 mm
for the green resp. BG 12, 2mm + GG 13, 2mm for the blue region
(at that time we preferred this narrower blue passband to the one given
by the standard B filter). The photocurrent was measured by means of
a DC amplifier and a strip chart recorder.

Since the sky conditions at Heidelberg are not very favorable to
good photometry, we had to use a strictly differential method. Close to
each variable V, two comparison stars A, B were selected; after some
tryouts we adopted a symmetrical measuring sequence (Ab, vV v, b, b,v
Bv, b,b,v, Vv, b, b, vAv, b) which within 25 minutes gives two
essentially independent differences V-A, V-B for the same instant,
and a difference A -B of half weight, both in v and (b - v), where v and b
are visual and blue magnitudes in the instrumental system. Many of the
nights used were not photometric, and the A - B values served as a check
against gross errors. On some nights, more than one observation of the
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same cepheid were made. In these cases only one of the comparison stars
was usually measured during the additional observations.

3. REDUCTIONS

The differences in air mass between variable and comparison stars
were always quite small. The v magnitudes were reduced assuming
that the second order term in the v extinction coefficient is zero. The
somewhat larger scatter in the v differences of comparison pairs having
large color differences can only to a small part be caused by a neg-
lected k. Over the years, for some pairs, small systematic deviations
were observed ; the assumption of a slowly changing color term in the
instrumental system can explain only part of these differences, and no
such correction was applied. The mean errors for one observation of a
comparison pair v difference are between 0®.007 and 0™.012.

For the (b —v) colors, the observations were reduced with the
relation

Ab—v)o=A(b—v)x — kXA (b—v)o
= A (b —v)x [1 —KX],

X is the air mass. The second order coefficient k! was determined for
each night using all the comparison star observations; the resulting
values were between zero and — 0™.05. The typical mean error for
one observation of a comparison pair color difference is 0™.009.

No observation showing reasonable deflections was excluded. If the
deviation from the mean comparison star difference was more than
0™.04, or the difference between the symmetrial halves of a cepheid
observation surpassed 0™.025, or the observation was incomplete because
of clouds, it was marked uncertain.

4. PHOTOMETRIC SYSTEM

On a few good nights, the comparison stars were observed together
with stars which have high weight in Tab. 9 of Johnson et al. (1966). The
stars representing the B, V-system cover an adequate range in color and
position in the sky. From these observations, a magnitude transformation

V = vo— 0.085 (b — v)o + const.
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was derived. The rms value of one difference V (Heidelberg) minus
V (Catalogue) is 0™.02.

In the reduction of the color observations to zero air mass, a
graphical method was used which may be of interest for quick-look
purposes even today. We assume that

(b —v)o=(b—v)x — kc X, and

In a Cartesian system with (b — v)o as abscissa and k¢ as ordinate, all
admissable pairs of (b—v) and k¢ for an observation (b—v)x, X are
on a straight line, the slope of which depends on X. The lines for
several observations of the same star should intersect in one point. The
second of the above equations is a straight line through these points,
leaving the smallest possible residuals in (b — v)o at the intersections
with the <«observation lines». The influence of small changes in the
extinction line, and the disagreement in the observations, are easily seen
in this way.

The Heidelberg color system does not transform very well to (B—V).
For main-sequence stars, the transformation is not linear. The transfor-
mation for supergiants is different from the dwarf relation; owing to
the lack of nonvariable red supergiants', the transformation is uncertain
by one or two hundredths of a magnitude. Obviously, other observers
must have experienced similar difficulties in defining a cepheid color
system. We adopted B—V = 0m.40 4+ 0.90 (b — v)o .

From a rough comparison with the «Cepheid Standard System» of
Mitchell et al. (1964), it would seem that our magnitudes are 0™.02 or
0m.03 too bright and our colors 0™.01 or 0™.02 too red. A more detailed
comparison will be made for each variable in the later papers of this
series. As a consequience of our differential method, light and color
curves for each variable relative to its comparison stars are better de-
fined than the magnitudes and colors of the comparison stars in a com-
mon system or this system in the B, V frame.

1. The star BS 8752, HD 217476, GOIa, is slightly variable according to
our observations.
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5. RESULTS

The results obtained for the 6 cepheids CD Cyg; X, Z, RR Lac;
U Vul and TU Cas are given in Table I. The columns give the helio-
centric Julian Date, the phase computed with the help of the epoch and
period given in Kukarkin et al. (1969) *, the V magnitude and the B— V
color. A colon (:) indicates that the value given is of lower weight. The
corresponding light and color curves are given in Fig. 1-6.
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HEPIAHWYIZ

Ot ovyyoagpels éEetéhecay poTonhextoindg magatnenoels eic dvo yoduata
(B, V) 8w 18 yohatiaxodg xngeldag pé meouédove mepihapPavopévag petakd 2
xal 17 fjpeodv. Al magatmonoeg 8Eetehéodnoay S tod xatomrokod tnheoxo-
miov Sapétoov avrirepevixod T2 &x. tob Aoctegoonomeiov Tiig “AideABéoymg.
Eig v magovoav Boyasiav meoryodpovror xat’ doynv ai uédodol magatnoriceng
%ol avaywyiig, al 6molal &xonowpmomonidnoay »atd tog magutnevcelg tov 18 Tov-
tov xneeddv. “Ev ouveysle magéyovror ta 8Eaydueva tdv magarnorioewv did
tovg 6 xmeetdug CD Cyg, X, Z, RR Lac, U Vul xai TU Cas. Ta gEaydueva
TV magatnenoemv duk tovg vmolsumouévovg 12 xmeetdag da dodolv elg 2oyoa-

olag, ai 6motat da dnuootsvdoiv moooeyde.

*

* The phases ¢ and ¢ given for the cepheid TU Cas were computed with
the help of the epochs and periods given by Oosterhoff (1957).
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Meta v avotéon avaxoivwoty, 6 *Axadnuairdg x. 'I. Eavbaung cine
0 vt :

Ot xmetdar elvar, ®g yvwotév, meotodxol upetafAntol dotéoec, dmhady
dotégeg TV 6motwv 1) Aaumobtng uperafdihetor meguoduxde petd tob ye6vov,
glafov 0¢ O dvoud twv &% Tol Gotépog & Tol Goteolomol Tob Kngéwe, 6 Gmolog
avnxer elg v natnyootav tavtnyv. “H pedétm tdv dotéowv tovtmv, T®V 6molwy
al wegtodor meguhapBdvovral petakd 1 xai H0 fueodv, waogovordler Wdiatregov &v-
drapégov dud v Actoovoptav S tovg Efic Adyoug :

1) ’Ex tiig uerétng tdv xmeeddv duvdueda va Exmuev Aav yonotuovs
ahngogoolag Mg meog TV dopuny mal EEEMEWY TdV Gotéowv v yével, dedouévov
Ot oup@dveg Teog Tag ouyedvous avtiliyelg, Ghot of Gotéoec T@OV 6molwv 1)
nata elvar peyahvréoa dotouévov 6Golov, xadiotavrar xatd v didonelav Tig
Eelitedds Twv 2l Ev yoovirov didotnua xmeeidar.

2) Ol xm@eidar pdg &mroémovv vo meoodioplcmpey Tog Grootdoels ooV
&vtog 1ol ahatiov pac Goov zal petatd tob Nalafiov pmag xol td@v Aowdv
yorobidv xal va zadoolowuey oltw v xhluaxa tdv diectdoswv Tol 6QATOV
Suravrog. Iodynaty, cvpgdvog medg ™y yvwotmy oyéowv meuddov - hapumod-
™tog 1) Aapmedtng Evog xneetdov eivar ouvdotnolg Tig meuGdov Tov. Zuvvemdg
&% Tilg mepuddov €vog wmeetdov, 7 6molar mooodiooiletan edxbrmg, duvdusda va
vroloylowpey v anélvtov Aapmoedtntd tov xal £ avtiic v dmbotacy Tob
xpeidov. “H pédodog atity Epnoudodn Alav Emrvydg vmd t@v Shapley xal
Hubble »al €woe v *hpana tdv diactdoswv tod [Nalatiov wag xal tob hov
opatod Zvpmavros. IIMv Guwg, Gmwg amédeite med tivov #tdv 6 Baade, 1)
oyéolg meeuddov - Aapmodtnrog d&v elvar éviala O Ghovg Ttovg umgetdag, dAha
elvar dudgogog dud Tovg xneetdag Tol dotowod minduopod I xal dAAn Sud tovg
weetdag oY dorood minduopod I1. “H Gvandlvyic atity tob Baade, 1) 6mota
elyev g ovvémetav TOV dimhaciaopdy T@v dactdoswy Ttod Goatol SVumavtog,
fivoike véag natevdivoelg elg v uehétny tdv anpeddv. Oltw, Hoyxloe pia ov-
otnuatixy moomddero due Ty Vwodiaigeoty TV xneeddv T®V dotowmdv aAndu-
ou@dv I xal II elg mepautéom vmoouddag ue dapdoovg Widtnrag xal Evdeyo-
uévag dragpdoovg oyéoelg meou6dov - haumodtnrog. Q¢ xlolov 8¢ norijolov i
My takwiépmow tavtmy meoPAémetar Gti da yonoumomondii 1 pooen tiig xaumd-
Mg pwtog TV *NPELDDY.

Ex tdv avotéom nadiotatar cagpsg dtt dua v duvndduey va peletvioopev
te x0oLo weoPAuata To oxeTing ue Tovg xmpeidog moémer va Sadérwpev Aemto-

~ \ 7 S, ~ / \ 9 € \ \ 4 3
ueelg %ol Alav Gxofels xaumirag @wtog d° Goov TO duvatov meguocotéQovg Ex
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v Gotégov tovtwv. Mdlwota 88 Sk va xataotii duvatov va yonowwomondiy to
VA0V tolto *al O TNV perétmy T®V petafordv Tig meouddov %ol THg moomiic
Tig ®oumUAng QTog TOV xMeetddv meémel al xaumdior avtar vo mosdiogiodoiv
®atd dvo yeovixdag meouodovg Gmeyovoag G’ GAMAwy xatd dolouéva Fry.

Ot x.x. Bahner »al Mavoidng mooéfnoav elg 1ov poronkextoxodv mooodio-
owouov Aemroueedv nal Aav axoiBdv zapmvddv gotog elg dvo yowuata (B, V)
die 18 yahaEiaxovg xneeldac ue meouédovg meothapfavouévag petaly 2 xal 17
Tjueemdv.

Av Exaotov xnpeldny éyonomomonidnoav dvo yerrovirol dotégeg cuynoioemg
%ol %atd TOV Te0mov Toltov xotéotn duvatov va avEndii onuaviinde 1 axolfela
1@V magatnofosmv. Al magatnoroes 2yévovro St tol dvaxhactixod tnheoxo-
wtiov drapéroov dvrixeiuevinod 72 éxotoot®v Tol “Aoctegooxomeiov tig “Aideh-
Béoyms. Eic v wagoloav &oyaciav maoéyovrar ta &Eoyduevo tdV mooatnon-
oewv due 6 xmeidag.

Ta gEaydueva TtV magatnevoewy dd tovg vmololmovg 12 wumgeidag da

dodolv elg moooeyels avaxowvioels.

ITAA 1971
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BRRNE. IF FNG 1

THE CEPHEID PHOTOMETRY
TU Cas

Comparison Stars: + 510 103, 4 500 61
Phase ¢ : E = 2420000, P—! — 0.4674437 d-1
Phase y: E = 2420000, P—1— 0.19118 d—!

Phase "
JDHel. o " W BN
2435707.574 0.407 0.974 7.915 0.734
725.462 .768 .39 7.052 0.365
725.503 .787 402 7.081 0.372
732.516 065 742 7.794 0.714
734.458 973 A14 7.444 0.523
735.386 407 291 7.981 0.758
735.428 427 .299 7.997 0.775
735.538 478 .320 8.046 0.786
738.384 .808 864 7.587 0.573
738.595 907 905 7.610 0.585
740.555 .823 279 7.108 0.385
741.562 .294 472 7.980 0.781
758.387 159 .688 7.886 0.739
758.533 227 .716 7.908 0.752
798.432 .878 344 7.260 0.537
802.387 .726 100 7.762 0.617
825.341 456 489 8.060 0.786
847.306 223 .688 Jsd 0.475
855.270 446 241 7.974 0.774
2436080.519 .737 274 7.480 0.512
080.532 .743 .276 7.402 0.484
080.563 .758 .282 7:252 0.435
080.570 .761 .283 7.211
080.574 .763 .284 0.406
080.577 .764 .285 7.492
080.588 770 .287 7.149
080.592 Lk .288 0.390
080.595 7273 .288 7.138
080.606 <748 .290 7.108
080.610 .780 291 0.373
080.613 .781 292 7.100
080.622 .785 .293 7.081 0.370
086.509 237 419 8.075 0.784
089.478 925 .986 7.540 0.552
089.527 .948 996 7.547 0.562
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T A BLE 1 (continued)

TU Cas (continued)

183

» Phase v BV

J Hel. @ W =

2436089.602 0.983 0.010 7.555 0.563
091.431 .838 .360 7.183 0.410
101.466 529 278 8.038 0.757
114.403 .576 82 7.856 0.666
114.474 .609 .765 2.778 0.626
114.502 .622 .770 7.740 0.614
114.551 645 .780 7.680 0.593
116.469 542 A47 7.996 0.748
146,521 .566 156 8.001 0.752
119.378 .902 .703 7.592 0.599
119.444 .933 945 7.640 0.631
119.521 969 .730 7.682 0.660
121.426 .859 .094 7.867 0.478
121.502 .895 109 7.357 0.479
123.456 .808 482 7.242 0.436
132.415 .996 495 7.474 0.552
132.471 022 .206 9.525 0.565
138.358 774 381 7.062 0.360
138.490 .835 357 7.180 0.414
142.492 .706 422 7.825 0.646
144.443 618 495 7.950 0.696
144.480 .635 502 7.832 0.646
144.534 .661 H12 7.639 0.561
145.362 048 .670 7.785 0.696
145.469 .098 .691 7.849
174.279 565 499 8.015 0.757
174.541 .673 243 7.936 0.696
198.355 .819 .802 7.554 0.563
198.410 .845 .812 7.582 0.570
200.271 745 168 7.790 0.633
200.424 .786 A97 7.302 0.446
232.246 .661 .281 7.963 0.700
232.296 .685 .290 7.866 0.654
245.268 .748 .770
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TABLE I (continued)

X Lac

Comparison Stars: - 560 2872, - 550 2809
E — 2436814.00, P—1 — 0.1836527054 d—1

JDmel Phase A% B—V
2435707.494 0.787 8.473 0.984
707.601 .807 8.448 0.956
711.476 .518 8.518:
716.530 447 8.473 1.023
921.377 387 8.389 0.982
721.445 .349 8.404 0.977
723.340 .697 8.559:
725.529 .099 8.192 0.867
731.487 194 8.258: 0.912:
734.411 ,78% 8.559 0.992
735.467 .925 8.230 0.850
741.447 023 8.174 0.856
741.535 .039 8.175 0.847
757.470 .965 8.193 0.847
761.459 .698 8.587 0.998:
826.289 604 8.546: 1.047
859.264 .660 8.568: 1.087:
860.268 .845 8.380 0.920:
2436022.551 .648 8.5275 1.038:
024,558 017 8.159 0.853
086.434 .381 8.427 0:997
101.450 438 8.234 0.884:
113.461 344 8.385 0.991
114.454 527 8.514 1.043
116.445 .892 8.275 0.876
449,425 439 8.465 1.026
120.455 .629 8.544 1037
124.394 352 8.395 1.001
132.429 .828 8.395 0.945
137.418 744 8.510 L |
138.461 935 8.215 0.848
140.295 272 8.342:
145.450 219 8.290 0.929
174.239 .506 8.51% 1.029
198.254 .998 81475 0.851
199.303 .109 8.206 0.869
200.319 296 8.362 0.958
507.388 .690 8.539 1.021
514.303 .960 8.196: 0.828:
539.424 573 8.546 1.041
556.334 .679 8.555 1.029
596.259 011 8.181 0.842
599.253 .561 8.545 1.064
611.240 .763 8.504: 0.993:
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TABILE

1 (continued)

RR Lac
Comparison Stars :
E — 2433537.37, P—1=— 0.1558557 d—!

+ 550 2791, 4 530 2796

185

JDHel. Phase v B—V
2435694.528 0.205 8.682 0.908
716.424 .618 9457 1.144
725.420 .020 8.433 0.742
781.509 .969 8.432 0.733:
732.401 108 8.564 0.818
738.393 042 8.461 0.760
738.569 .069 8.494 0.793
740.525 374 8.883 1.016
741.484 524 9.073 15118
761.438 634 9.158 4138
787.331 .669 9.180: 1.140
802.291 .001 8.427 0.739
825.297 .586 9.141 1.115
826.320 .746 9.170 1107
827.275 .895 8.710:
859.280 .883 8.785: 0.850:
872.255 .905 8.648 0.814
2436018.516 .701 9.180 1,129
020.522 .013 8.433 0.760
024.519 .636 9.166 3143
025.518 .792 9.088 1.035
026.538 951 8.440: 0.751
086.484 294 8.786: 0.983
089.508 .765 9.133: 1.063:
108.530 .730 9.181: 1.105
114.425 649 9.178 1.136
116.379 .953 8.471 0.748
119.398 424 8.924 1.040
120.369 D75 9.118 1.128
421.379 733 9.195 1.105
124.475 215 8.704 0.930
132.389 449 8.965: 1.050:
138.447 .393 8.880 1.015
144.410 822 8.824 0.992
172.305 .670 9.200: 1.144:;
1738.879 .837 8.963 0.975
174.326 .985 8.421 0.724
193.235 932 8.541 07773
199.243 .868 8.838 0.910
231.275 .860 8.863 0.922
233.256 169 8.636 0.874
542.242 .326 8.836 1.001
597.250 .900 8.690 0.847
602.255 .680 9.195 1.132
604.245 1990 8.434: 0.730:
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TABLE I (continued)
U Vul

Comparison Stars : - 200 4210, - 200 4215
E — 2420141.642, P—1 = 0.12514586 d—1

JDxel. Phase Vv B
2435960.588 0.676 7.041 1.356
2436009.498 .796 v.224 1.476

018.440 916 7.354 1.514
018.552 917 7.376 15417
019.448 .042 7.419 1517
020.448 167 7.267 2:397:
022.466 419 6.812 1.213
023.457 .543 6.899 1.273:
024.456 .668 7.009 4.357
025.452 793 7.229 1.456
026.563 .932 7.384 1.539
075.400 044 7.445 1.501:
086.347 RARA 6.804 1.188
091.386 044 7.445 1.512
102.330 414 6.806 1.192
192.388 .666 7.025 1.360
117.305 .288 6.846

117.312 .289 1478
119.298 .538 6.909 1272
124.327 167 7.258 1.389
426.420 973 7.416 1.534
443.401 .098 7.397 1.478
447.379 595 6.923 1.269
448.421 .726 2152 1.425
449.349 .842 7.285 1.505
540.236 216 7.0 1.309
541.216 .339 6.770 1.168
542.214 464 6.876 1.253
545.225 841 7.297 1.509:
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TABLE 1 (continued)

Z Lac

Comparison Stars : - 550 2791, -+ 550 2796
E — 2434575.780, P—1 — 0.091862541 d=1

187

JDHel. Phase A% B—V
2435694.577 0.776 8.493 1.170
700.548 .324 8.440 1:297
707.420 .955 8.042: 0.956
707.457 959 8.029 0.936
721.473 246 8.305 1:233
725.393 .606 8.796 1.400
740.491 993 7.872 0.884
741.515 .087 8.132 1.052
757.417 548 8.800 1.441
758.305 .630 8.781 1.374
759.347 725 8.577 1.194
761.413 915 8.268 1.054
787.303 294 8.402: 1.260
802.312 672 8.722 1.298
826.320 .878 8.355 1.072
855.225 .933 8.786 4:621:
856.229 625 8.785 1.360
860.236 .993 7.890 0.868
2436018.534 D35 8.761 4521
019.560 .629 8.782: 1.360
023.501 991 7.876 0.874
023.548 .996 7.875 0.872:
025.530 178 8.198 1.154
026.522 .269 8.324: 1255
073.453 .580 8.794: 1.405:
089.494 054 8.036 £.013:
108.530 .802 8.418: 1.124
113.438 253 8.326 1.232
114.425 344 8.472 1.335
116.379 523 8.764 1.428
119.398 .801 8.445 1.138
119.490 .809 8.431 1.131
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TABLE I (continued)
Z Lac (continued)

JDHel. Phase v B—V

2436120.369 0.890 8.323 1.079
120.474 .900 8.285 1.065
121.379 .983 7.899 0.893
123.424 A7 8.190 1.138
124.475 267 8.338 1.261:
132.389 994 7.888: 0.893
132.458 .000 7.855: 0.886
137.377 452 8.677 1.415
142.472 .920 8.241 1.031
144.414 099 8.139 1.068
145.415 a9 8.236 1.165
172.305 .661 8.750 1.329
174.340 .848 8.359 1.082
198.299 .049 8.031 0.988
199.243 4135 8.177 1.090
200.292 232 8.294 1.207
231.275 .078 8.117 1.051
426.434 .006 7.870:

443.540 .568 8.799 1.430
447.506 .932 8.181 0.996
448.382 022 7.909 0.920
448.495 .032 7.950 0.941
448.576 .040 7.981 0.961
507.359 440 8.663 1.390:
539.397 .383 8.553 1.367
540.277 464 8.700 1.419
541.243 .552 8.808 1.438
541.362 .563 8.812 1.421
545.253 924 8.242 1.054
556.301 .936 8.158 1.000
597.250 .697 8.659 1.266:

608.241 .707 8.608: 1.253:
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E — 2436848.21,

T A BLE I (continued)

CD Cyg

Comparison Stars : - 3303734, -+ 33°3716
P—1 — 0.0585775725 d-1

189

JDxel. Phase A B—V
2435960.568 0.004 8.299: 0.944:
2436009.547 .878 9.194: 1.5418:

018.464 .395 8.987 1.534:
019.468 454 9.097 1.616
020.469 013 9.195 1.642
022.486 .631 9.410 1.686
023.478 .689 9.460: 1.689
024.477 .748 9.428 1.646
025.472 .806 9.334 1.534
026.455 .864 9.207 1.446
027.436 921 9.229 1.408
073.395 648 9.384 1.696:
075.444 733 9.442 1.644:
080.469 .028 8.375 1.007
086.395 .375 8.940 1.519
089.361 548 9.264 1.693
091.409 .668 9.447 1.702
101.406 254 8.735 1.364
102.350 .309 8.824 1.446
112.384 .897 9.248 1.438:
113.358 954 8.944 1.248
114.327 011 8.334 0.967
116.385 429 8.540 1.159
147356 188 8.638

119.318 .303 8.817 1.431
120.342 .363 8.918 1.511
121.326 421 9.023 1.579
124.357 .598 9.359 1.705
132.363 .067 8.431 1.063:
144.293 .766 9.417 1.622
198.275 .928 9.183: 1.383:
199.214 .983 8.406 0.968:
199.266 .986 8.354 0.967
200.241 044 8.422 1.024:
267.669 993 0.947:
267.679 994 8.335

509.279 .029 8.384 1.010
540.214 .958 8.889 1.244
540.254 961 8.848 1.185
540.290 .963 8.810 1.179
556.274 .899 9.249 1.446
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Fig. 1.

Light and color curve of the cepheid TU Cas.
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Fig. 2.

Light and color curve of the cepheid X Lac.
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Fig. 6. Light and color curve of the cepheid CD Cyg.



