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1. Introduction

Studies of close binary stars were persued more vigorously than ever: about 3000
research papers and notes pertaining to the field were published during the triennium
1976 - 1978. Many major advances and spectacular discoveries were made, mostly due to
increased observational efficiency and precision, especially in the X-ray, radio, and
ultraviolet domains. The high activity is also shown by the number of conferences de-
voted to close-binary problems.

The proceedings of our 1975 Cambridge Symposium, IAU No. 73, appeared in print
in 1976: Structure and Evolution of Close Binary Systems, eds. P. Eggleton, S. Mitton,
and J. Whelan; Reidel Publ. Co. Likewise, IAU Symposium No. 70, dedicated to the me-
mory of P.W. Merrill and D.B. McLaughlin, was printed by Reidel in 1976 (Be and Shell
Stars, ed. A. Slettebak). At the Grenoble Meeting decision was taken to co-sponsor a
symposium on "Mass-Loss and Evolution of O-type Stars". It was held, as IAU Symposium
No. 83, at Qualicum Beach, Vancouver Island (Canada), in June 1978; many papers and
much of the discussion deaslt with close binaries. As will be known to all readers, the
Commission is sponsoring IAU Symposium No. 88, "Close Binary Stars: Observation and
Interpretation”, to be held in Toronto, August 1979, with M. Plavec as Chairman of the
Scientific Orgenizing Committee. Further, the Commission offered co-sponsorship for
a symposium on "Fundamental Problems in the Theory of Stellar Evolution", planned for
Kyoto, July 1980. IAU Colloguia of special interest were: No. 29, Multiple Periodic
Variable Stars, ed. W.S. Fitch, published 1976 in two volumes by the Hungarian Academy
of Sciences (Vol. 1, with the invited papers, was also issued by Reidel); No. 33,
"Observational Parameters and Dynamical Evolution of Multiple Stars", published 1977
as Vol. 3 of Rev. Mexicana Astron. Astrophys.; No. 42, "The Interaction of Variable
Stars with their Environment" appeared in book form 1977 (eds. R. Kippenhahn, J. Rahe,
and W. Strohmeier, Verdff. Remeis-Sternmw. Bamberg, No. 121) just a few months after
the colloquium; No. 46, "Changing Trends in Variable Star Research', held at Hamilton,
New Zealand, November 1978. The conference on "X-ray Binaries" at Goddard Space Flight
Center in October 1975 was edited by E. Boldt and Y. Kondo and published early 1976
as NASA SP-389. Reidel printed 1977 Novae and Related Stars (ed. M. Friedjung), the
proceedings of the September 1976 Paris conference. The 1974 Moscow conference on evo-
lutionary problems was followed up by a second conference in Warsaw, June 1977 (Non-—
stationary Evolution of Close Binaries, ed. A.N. Zytkow, Polish Scientific Publ.,1978).

Two important monographs were published, viz., Z. Kopal, Dynamics of Close Binary
Syetems, Reidel Publ. Co., 1978, and J. Sahade and F.B. Wood, Interacting Binary Stars,
Pergamon Press, 1978. Of utmost importance for close-binary workers is the appearance
1978 of Seventh Catalogue of the Orbital Elements of Spectroscopic Binary Systems, by
A.H. Batten, J.M. Fletcher and F.J. Mann (Publ. Dominion Astrophys. Obs. 15, No. 5).
Also, we should mention that a new edition of the Finding List for Observers of Eclip-
sing Variables will soon be published by F.B. Wood, R.H. Koch, J.P, Oliver, and D.R.
Florkowski. The Bibliography and Program Notes on Close Binaries continued to be issued
from Lund Observatory, with G. Larsson-Leander as editor. Nos. 27 — 31 appeared during
the triennium; regional contributors were B. Cester (Italy), M. de Groot and R.F. Sis-
terd (Southern Hemisphere), J. Grygar {(Central and Eastern Europe), D.S. Hall and
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G.W. Henry (USA, except the West Coast), M. Kitamura (Japan),
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H. Mauder (Germany and

TAU Cire.), C.D. Scarfe (Canada, US West Coast, Mexico), A. Shulberg (USSR), S.D.
Sinvhal and C.D. Kandpal (India and Indonesia), F. van't Veer (Western Europe).

The present Report is based on published literature and information from Commis-
sion members. Members of the Organizing Committee kindly consented to write specific
Sections, and for reviewing radio observations I got the expert help of Dr. D.M. Gib-
son. The names of these contributors are indicated at proper places. In addition, on
my request Dr. A.M. Cherepashchuk wrote an extensive summary of the work done in the
USSR, excerpts of which were communicated to the contributors. However, to keep the
Report at the prescribed length, make the presentation as homogeneous as possible,
and take into account the most recent literature, the contributions were more or less
heavily edited. Much material was especially added to Tables 1 - L, in an attempt to
make them as complete as possible. Lack of space made it necessary to omit names of
authors in the tables. As it was realized that many details on work in progress could
not be included in the Report, much of this information was given in No. 31 of the
Bibliography. 1 am deeply thankful to all contributing authors and Commission members

who have helped me so generously.

Key to the references:
AA = Acta Astron.
AAp = Astron. Astrophys.

Adp Sup = Astron. Astrophys., Suppl. Ser.

AASTn = Acta Astron. Sinica

Af = Astrofizika

Af Tssl = Astrofiz. Issled. Izv. Spets.
Astrofiz. Obs.

AJ = Astron. J.

AmAf = Astrometr. Astrofiz., Kiev

AN = Astron, Nachr.

Ann Rev AAp = Annu. Rev. Astron. Astro-
phys.

Ann Tokyo = Ann. Tokyo Astron. Obs.,
Second Ser.

Apd = Astrophys. J.

Apd Sup = Astrophys. J., Suppl. Ser.

ApL = Astrophys. Lett.

ApSpSe = Astrophys. Space Sct.

ATs = Astron. Tsirk.

AZh = Astron. Zh. Akad. Nauk SSSR

BAAS = Bull. American Astron. Soc.

BAC = Bull. Astron. Inst. Czechoslovakia

Bamberg Ver = Verdff. Remeis-Sternw.
Bamberg

BASI = Bull, Astrom. Soe. India

Byull Abastuman = Byull. Abastuman.
Astrofiz. Obs.

Com Ankara = Commun. Astron. Dep., Univ.
Ankara

ComAp = Comments Astrophys.

Conty Cluj-Napoca = Contrib. Astron. Obs.

Univ. "Babes-Bolyai', Cluj-Napoca
TAUC = IAU Cire.
IBVS = Inf. Bull. Variable Stars
Tzv AN A2SSR = Izv. Akad. Nauk Azerb.
SSR, Ser. fiz.-tekn. 7 mat. n.
Izv Ehngelg = Iav. Astron. Ehngel’'-
gardt. Obs., Kazan

Izv Krym = Izv. Krymskoj Astrofiz. Obs.

JAAVS0 = J. American Assoc. Variable
Star Obs,

JRASC = J. R. Astron. Soc. Canada

Kodatkanal Bull = Kodatkanal Obe. Bull.

Liége Coll = (Colloque Int. Astrophys.
Liége

MIttAG = Mitt. Astron. Ges.

MN = Mon. Not. R. Astron. Soc.

MRAS = Mem. R. Astron., Soc.

MSAT = Mem. Soc. Astron. Italiana

Obs = Observatory

PASP = Pybl, Astron. Soc, Pacific

PerZv = Perem. Zvezdy, Byull.

PerZy Pril = Perem. Zvezdy, Prilozhenie

Pis AZh = Pis'ma v Astron. Zh.

Publ DAO = Publ. Dominton Astrophys. Obs.

Publ Tartu = Publ. Tartu Astrofiz. Obs.

QJRAS = Q. J. R. Astron. Soc.

Rep Ege = Sei. Rep. Fac. Set. Ege Univ.,
Izmir

Rep Lund = Rep. Obs. Lund

Soob Zelenchuk = Soobshch. Spets. Astrofiz.
Obs.

Stud Babes-Bolyai = Stud. Untiv. Babes—
Bolyat, Ser. Math.-phys.

Tokyo Bull = Tokyo Astron Bull.,
Second Ser.

Trudy Alma=Ata =
Alma~-Ata

Trudy Kazan = Trudy Kazan. Gorod. Astron,
Obs.

Ts Lvov = Tsirk. Astron. Obs., L'vov.

Ts Shemak = Tsirk. Shemakhinsk. Astrofisz.

Trudy Astrofiz. Inst.

Obs.

Villanova Contr = Villanova Untv. Obs.
Contrib.

Vistas = Vistas Astron.
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2. Observational Technigues
(B. Warner)

A wide range of techniques are currently used for the study of close binary
stars. The more conventional photometric and spectrographic observations, polarimetry,
X-ray and radio observations are discussed in Section k4. Extraterrestrial observa-
tions, including those made with the IUE, are summarized in Section 10. In addition
we mention here the ultraviolet satellite observations of B Lyr (Kondo et al., ApSpSe
41,121), V1500 Cyg (Jenkins et al., ApJ 212,198; Wu and Kester, 44p 58,331), W UMa
(Rucinski, A4 26,227), and V Pup (York et al., 4pJ 210,143).

High-resolution spectroscopy of HR Del (Gallagher and Anderson, ApJ 203,625)
used an Echelle system, in V1500 Cyg photoelectric scans gave good results for inter-
stellar lines (Tomkin et al., Adp 48,319). Infrared spectroscopy (2 - 3 u) detected
coronal lines in V1500 Cyg (Grasdalen and Joyce, Nature 259,187); 1 - 20 p spectra
of this nova were obtained by Ennis et al. (4pJ 214,478). An application of the sur-
face-brightness technique to V1500 Cyg (Barnes, MV 177,53P) provided a new way of
estimating distances to novae.

Rapid photometry was widely used for studies of dwarf and other novae (Nevo and
Sadeh, MV 177,167, 182,595; Robinson and Nather, PASP 89,572; Szkody, ApJ 207,190;
Warner and Brickhill, MV 182,777), quasi-periodic variations were found in VW Hyi
(Haefner et al., Adp 61,L3T), RU Peg (Patterson et al., ApJ 21k,14k), and WZ Sge
(Robinson et al., ApJ 219,168). Rapid flickering was detected in AM Her (Bailey et
al., MV 180,35P) and in the symbiotic variable CH Cyg at outburst (Slovak and Afri-
cano, MV 185,591). Optical pulsations were detected in HZ Her (Middleditch and Nelson,
ApJ 208,567) and from 4U 1626-67 (Ilovaisky et al., A4p 70,L19}. Optical bursts were
reported from MXB 1735-4h (McClintock et al., Nature 274,567). Rapid variations in
line profiles were seen in V1500 Cyg (Campbell, ApJ 207,L4l), in EZ CMa (Vojkhanskaya
et al., Af 12,180), and in B Lyr (Sanyal, 4pJ 210,853). Pulse-resolved spectrophoto-
metry was obtained for DQ Her by Margon et al. (4pJ 208,135), and possible pulsations
in the spectral lines were reported (Margon et al., PASP 89,300).

We note the increasing importance of speckle interferometry (Blazit et al., Apd
21L4,179; McAlister, ApJ 215,159, 225,932; Morgen et al., MV 183,701) for spectrosco-
pic binaries. Detailed studies by McAlister include n Ori (PASP 88,957), 12 Per (ApJ
223,526), and 51 Tau {4pJ 212,459). Lunar occultations continue to furnish informa-
tion on new and old systems (e.g., Africano et al., 4J 82,631, 83,1100). Long-focus
astrometry by van de Kamp yielded parallaxes and orbital data for e Aur (4J 83,975)
and VV Cep (44 82,750). New interferometric techniques (Currie et al., BAAS §9,625)
seem very promising.

3. Methods of Analyzing Light Curves

The methods of analyzing light changes in the frequency domain were further
developed, primarily by Kopal and his collaborators in the long series of papers
entitled "Fourier Analysis of the Light Curves of Eclipsing Variables" in ApSpSe
(Vol. 34 - 57, 19 papers). Other contributions were given by Jurkevich et al. (4pSpSe
Lk 63), Rovithis-Livaniou (4pSpSe 51,77, 52,271), and by several investigators
dealing with specific systems.

As outlined by Kopal (4pSpSe 3L,431), one of the most suitable methods of trans-
forming from the time to the frequency domain is to consider light loss to be a func-
tion of even powers of the sine of the phase angle and to evaluate certain integrals
Aoy s called moments, from which the elements are determined. The relations between
the Aoy, and the geometrical elements, although simple for uniformly bright stars,
were found complicated for limb-darkened stars. A simpler and more direct method to
obtaein these relations was indicated by Smith (4pSpSe 40,315). Kopal (4pSpSe 46,87)
generalized the procedure, introducing the complete Fourier transform and considering
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also odd and non-linear moments. In Paper XI of the series, Kopal (4pSpSe 50,225)
defined the light loss as the cross correlation of two apertures, representing the
eclipsing and eclipsed disks. This new approach is shown to have considerable advan-—
tages compared to the geometrical one. The fractional light loss of arbitrarily limb-
darkened stars, equal to the associated alpha-functions aQ, may be described as Hankel
transforms of products of two Bessel functions, with orders depending on the physical
characteristics of the components, while the geometry of the system enters only
through their arguments. Kopal (4pSpSe 51,439) gave explicit forms for the al for
different types of eclipses together with the corresponding moments A, , and alter-
netive forms of the al were given by Demircan (4pSpSe 52,189). Kopal and Demircan
(ApSpSe 55,2L41) described the practical procedures for deriving the geometrical ele-
ments for any type of eclipse, any proximity of components, and any limb-darkening.
Demircan (ApSpSc 56,389) gave new general expressions for the moments 4, , allowing
an automasted method of snalysis, and discussed (4pSpSc 56,453) which moments shoula
be chosen for best determinacy. Photometric perturbations were considered by Edalati
and Budding (4pSpSe 57,181) and by Kopal (4pSpSe 57,439). All the above papers assume
circular orbits. The generalization to excentric orbits was given by Kopal and Al-
Naimiy in Paper XIX (ApSpSe 57,479). Several more papers of the series are in press.
A book on the Fourier methods has already been completed by Kopal in manuscript form.
It should be available as preprint to interested workers at the end of 1978, and will
hopefully appear from the printer during 1979.

A computer program, based on Kopal's analytical method for solution in the time
demain, was worked out by Sdderhjelm (Rep Lumnd 10). Botsula (Izv Ehngelg 39,99) and
the Peking Research Group (44Sin 18,68) discussed the convergence of successive
approximations in Kopal's method. Lanzano (4pSpSe 142,425, 45,419,483) discussed the
J-integrals and derived recursion formulae useful for numerical computations.

Lavrov (PerZv Pril 2,349) published a program suited to the rectifiable Russell-
Merrill method, and coefficients for polynomials approximating the a(p,k) functions
were tabulated by Lavrov and Sokolova (BAC 27,301). Horak (BAC 26,257) presented a
modification of his iterative minimization method. Ureche (Contr Cluj-Napoca, p. 13;
Stud Babes-Bolyai, in press) discussed the influence of the quadratic and a possible
sine term in the limb-darkening law, and he extended his studies of the ellipsoid-
ellipsoid approximation to the case of elliptic orbits (BAC, in press). Budding re-
ports that a l6-parameter curve-fitting program was put in operation in Manchester.

Binnendijk in a lucid paper (Vistas 21,359) described a new method for computing
light curves and deriving orbital parameters for contact binaries, assuming Roche
potentials. A slightly more theoretical treatment was presented by Sapar (Publ Tartu
LY 12h). Eaton (BAAS 9,62L) wrote a program for application on RS CVn systems, assu-
ming unevenly distributed spots on one component. Eclipses by an elliptical torus
were treated by Wilson (4J 80,719).

Among the various existing programs for light-curve synthesis, especially those
of D.B. Wood and Wilson and Devinney have been used extensively by many workers. For
the benefit of users, Wood issued a number of WINK Status Reports, with improvements
and amendments. In the Wilson-Devinney program, Wilson added an optional stellar-
atmosphere provision, the capability of treating non-synchronous rotation, and the
generation of radial-velocity curves. Accuracy-related improvements were described
by Wilson and Biermann (44p 48,349). The procedures are now being generalized to in-
clude effects of orbital excentricity, with proper accounting for the variable tidal
field on the figures of the components. Wilson further intends to incorporate the
effects of radiation pressure and to develop programs for simultaneous solution of
light and radial-velocity curves.

Comparisons of various methods on specific systems have been made in a number

of cases. Binnendijk, in his paper referred to above (Vistas 21,359), gave parameters
for V566 Oph, RZ Tau, and AW UMa. Results of other methods for these and other stars
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were reduced to the same set of parameters, thus making direct comparisons possible.
The Russell-Merrill, Kitamura, Wood, and Wilson-Devinney procedures were used on

CW Cas by Burchi et al. (4pSpSe 47,35) and on RT Per by Mancuso et al. (4pSpSe
47,277). For RZ Cas, Chambliss (PASP 88,22) obtained with the Wood model elements
which differ significantly from those found with the Russell-Merrill and Kopal-
Jurkevich methods. Chambliss and Leung (preprint) comparing the Russell-Merrill,
Kopal-Jurkevich, and Wilson-Devinney approaches on SX Aur found the third procedure
to yield the most consistent solution.

4. Observational Data

A. Photometric Observations and Solutions (T. Herczeg)

Tables 1 and 2 list publications reporting new photoelectric observations and
orbital solutions. Photoelectric work continued to increase; among observatories
that recently became very active in this field, we mention Athens, Biruni, Ege,
Helwan, and Villanova. Quite frequently the number of observatiorns are so high that
their detailed publication becomes impractical, and the observations are deposited
with one of the established repositories or made available upon request to the ob-~
server, Also, there are cases where publication is postponed to some later time, and
only the observed light curves or other results are published presently. Table 1
contains pepers that are obviously based on a "considerable amount" of new photo-
electric data, thus, in contrast to previous practice, not only papers presenting
individual observations. Satellite UV-photometry is included.

Novae at outburst are not regarded as belonging to the field of this Commission.
The papers on V1500 Cyg quoted in Table 1 deal more or less with the periodic fluc-
tuations in the light curve; if interpreted as an orbital phenomenon similar to those
found in cataclysmic variables, they would suggest a very strong change of orbital
period (c¢f. Semeniuk et al., 44 27,301).

Photographic studies are not listed in Table 1. Important ones are the optical
histories of X-ray binaries: AM Her (Feigelson et al., ApJ 222,263), X Per (Gottlieb
et al., ApJ 202,113), V818 Sco (Wright et al., ApJ 200,171), and HD 245770 (Stier
and Liller, ApJ 206,257), all derived from Harvard plates.

B. Spectroscopic and Spectrophotometric Investigations (A. Batten)

Table 3 lists spectroscopic and spectrophotometric studies, including deter-
minations of orbital elements (references indicated by an asterisk). To save space,
papers already cited in the Seventh Catalogue of the Orbital Elements of Spectro-
scopic Binary Systems (Batten et al., Publ DAO 15,121) are omitted.

Important fundamental work on detached main-sequence systems was continued by
Popper and the Copenhagen group (especially Andersen). Popper extended his studies
to include Algol-type systems, and reports the detection of the secondary D-lines in
the spectra of a number of them, which should lead to better knowledge of their
masses. A noteworthy individual achievement was the detection of the secondary spec-
trum of Algol itself by Tomkin and Lambert (4pJ 222,1119). Tomkin (4pJ 221,608) also
detected the secondary spectrum of 8§ Lib. Early-type systems attracted considerable
interest. Hutchings continues his work on mass loss and stellar winds. Conti and his
associates published a number of critical re-investigations of systems containing
O-type stars. Popper (ApJ ggg,Lll) indicated that masses of some early-type systems
- especially that of V382 Cyg, one of the most massive known - should be revised
downwards. Wolf-Rayet binaries were the subject of considerable discussion at IAU
Symposium 833 among others, Niemela reported on her continued work. A new study of
6 Mus by Moffat and Seggewiss (44p 54,607) should be particularly noted. Van Blerkom
(ApJ 225,175) found supporting evidence that HD 45166 is binary, containing a low-
mass star in Wolf-Rayet clothing.
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Table 1. Photoelectric Observations

RT And IBVS 1409, AB And Com Ankara 77, CN And IBVS 1087, ¢ And Izv Krym 56,16,

A And AJ 83,176, DX Aqr IBVS 1199, V337 Aql PerZv 20,375, V822 Aql ATs 956,

V889 Aql AA 28,221, RW Ara Adp Sup 26,227, SS Ari ATs 888, UX Ari A4 27,281,

AJ 83,176, ApJ 225,919, SX Aur PerZv Pril 2,51, IBVS 1278, WW Aur BAAS 7,463,

CQ Aur RicA 8,555, IU Aur AA 28,63, KR Aur Pis AZh 3,510, ¢ Aur Publ Tartu 45,284,
TZ Boo IBVS 1086, 1L87, 44p Sup 33,63, XY Boo AJ 82,648, AC Boo Adp Sup 29,57,

L4i Boo IBVS 1353, 137L, 1497, Adp Sup 32,361, SZ Cam Peer 20,473, AS Cam IBVS
1090, ApSpSe 38,87, TX Cnc Obs 98,205, WY Cnc IBVS 1L8L4, BAC 27,335, RS CVn BAAS
10, h18 VZ CVn AAp 56,75, Rep Ege 225, AM CVn 44 25,371, BAAS 10,419, R CMa AJ
82,51, UW CMa IBVS 1235, Apd 220,582, CW CMa AJ 81,113L4, HH Car Adp Sup 22,263,
RZ Cas PASP 87,909, 88,22, TV Cas AJ 82,740, BAC 28,41, AO Cas Publ Tarty 43,103,
BM Cas IBVS 1117, DO Cas Adp Sup 30,223, IBVS 1413, MN Cas 4J 81,665, SV Cen

IBVS 1162, SZ Cen AAp 55,401, BH Cen ApJ 211,84k, KT Cen Adp Sup 22,263, U Cep
ATs 882, BAAS 9,352, ApJ Sup 31,1, Apd 220,251, 222,635, VV Cep Tokyo Bull 2uT, 248,
PASP 89,621, IBVS 1286, 1385, XY Cep BASI 4,83, CQ Cep Pis AZh 2,505, CW Cep

Adp Sup 25,151, EM Cep JRASC 69,307, ER Cep MV 184,33, TX Cet Adp 70,355, XY Cet
ApSpSc 38,79, RS Cha 44p Sup 33,87, RZ Cha 44p L4L,343, RW Com BAAS 8,521, CC Com
PASP 88,777, ATs 918, Y Cyg RieAd 8,543, 8S Cyg Pis AZh 2,116, CG Cyg IBVS 1458,
BAAS 9,623, MR Cyg A4ASin 18,68, MY Cyg AJ 80,976, V367 Cyg Publ Tartu 43,11k,
V388 Cyg 44p Sup 27,435, VLLL Cyg PerZv 20,1, ApJ 221,193, VLTO Cyg PASP 87,923,
V1073 Cyg IBVS 1116, V1329 Cyg PerZv 20,345, V134l Cyg = Cyg X-2 Pig Azh l,ko2,
AZh 53,511, Soob Zelenchuk 15,5, V1357 Cyg = Cyg X-1 MV 173,15P, 177,63P, 182,315,
ApJ 205,855, BAAS 9,645, MLttAG 43,225, PerZv 19,305, Nature 263,393, V1500 Cyg

AZh 54,583,592,600,620, 44 27,301, PASP 89,37,44, ApJ 211,171, 225,95k, Adp 55,171,
58,331, 31 Cyg Adp Sup 21,189, 32 Cyg Adp Sup 21,189, TW Dra AAp Sup 32,57,

BS Dra IBVS 1079, 1100, BY Dra ApJ 21k,140, CM Dra ApJ 218,4LL, 71 Dra IBVS 110k,
RU Eri BAST 4,83, CW Eri M{ttAG 38,231, U Gem ApJ 206,790, YY Gem Tokyo Bull 240,
AJ 83,618, X Gru 44p Sup 29,51, AK Her ApSpSc 52,387, AM Her ApJ 211,859, 212,L113,
215,166, 219,597, 225,542, 226,397, PASP 90,61, MN 183,73P, Adp 68,L1, Pis AZh 4,183,
Nature 271,335, DQ Her ApJ 196,L113, 207,195, HZ Her = Her X-1 PerZv 19,305, Pis AZh
1 NoT,27, h »356, ApJ 208,567,131, L4 Her 44 27,265, 88 Her BAC 29,278, TU Hor Adp
61, 161 TT Hya BAST 5 ,105, VZ Hya ApSpSc 35 2h9, AT Hya IBVS 1118, Adp Sup 33,103,
HS Hya 44p 42,303, Z Hya. Adp Sup 31,307, RT Lac ApJ Sup 31,93, AJ 82,998, AR Lac
PerZv 19,461, PASP ga_ 762, Ts Shemak 37,9, XY Leo Obs 98,205, AJ 83,1452, AM Leo
MIttAG 43,186, T IMi PASJ 29,289, RR Lyn Ann Tokyo 16,1, SW Lyn BAC 28,120, 8 Lyr
JAAVSO I, 18 80 5,16, A4p Sup 30,231, ApSpSe 41,121, BAC 27 215, MV 1742 217, TY Men
IBVS 1013, 11&9 AAp 17,315, UX Men Adp 148,49, A0 Mon ApSpSe ho »3, AR Mon ApJ
208,142, AU Mon IBVS 13h8 V616 Mon Adp h8 .11, 50,%45, ApJ 211 ,115, IBVS 1173,
Pis AZh 2,112,402, TU Mus Adp 45,107, 6 Mus AAp sk, 607, GM Wor Adp Sup 22,263,

U Oph ApJ 21k h23 BAAS 10,410, V502 Oph PerZv Pril 2,161, V566 Oph AN 298,117,
PASP 88,473, i 89 h7, IBVS 1h57, VV Ori BAAS 8,306, BM Ori 44 26,91, n Ori IBVS 1k18,
8l ori A IBVS 1238, 127k, PASP 89,530, o Ori E Nature 262,116, ApJ 205,L87, MW Pav
ApSpSe 46,155, U Peg IBVS 1010, X Per MV 176,217,225, Adp 61,47, ApJ 218,504, IBVS
1359, BAAS 9,349, RT Per ApSpSo 47,277, RW Per 44 28,207, ST Per A4 26,15, AG Per
4pSpSe 57,17, BAAS 10,410, DM Per AAp Sup 25,291, IW Per BAAS 9,626, 1IZ Per BAAS
9,288, LX Per IBVS 1178, g Per AJ 81,57, 82,67, MN 172,235, 173,271, 180,461,
184,523, PASP 87,745, AE Phe Adp Sup 24,399, AI Phe IBVS 1419, r Phe Adp Sup
23,261, RR Pic Adp 41,15, 5% Psc AJ 81,250, IBVS 1297, UV Psc IBVS 1381, V Pup
AA 2B 63, KX Pup AAD . Sup 22,263, WO Pup 44p 50,79, TY Pyx 44 28,231, IBVS 1489,

U Sge PASP 88,688, UU Sge ApJ 223,252, WZ Sge ApJ 219,168, V1647 Sgr Adp 58,121,
V523 Sco PASP g 901, V818 Seco = Sco X-1 Soob Zelenchuk 15,5, AZh 53,511, AAp Sup
28,119, MV 176,91, o Sco IBVS 1432, RT Scl Adp Sup 28,389, RY Sct Bamberg Ver
121, 386 RZ Sct PASP 88,262, CV Ser ApJ 199,432, Af 11,49, Obs 97,76, A4 28,55,
RW Tau PASP 89,533, CD Tau ApSpSc 40,15, AJ 81,855, VLTL Tau 44p 46,197, ApSpSe
57,219, BAAS 10,410, V711l Tau 4J 82,47, 83,176, ApJ 225,919, IBVS 1394, 1L11, Obs
98,207, X Tri Adp Sup 23,439, Byull Abastuman 48,13, BRW Tri IBVS 1251, AQ Tuc

44p Sup 34,207, W UMa A4 26,227, MSAT 48,83, Obs 98,205, VV UMa Adp Sup 27,285,
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Table 1. (Continued)

XY UMa A4 27,273, AN UMa BA4AS 8,346, AW UMa 44 25,417, IBVS 1176, BAAS 10,k10,

RT UMi 44p 29, 333, RU UMi A4 27 187, AO Vel IBVS 1111, CV Vel A4p 58,131, EO Vel
Adp Sup gg_263, ¥2 Vel 44p 57,151, AH Vir BAC 28,157, Obs 98,205, BF Vir 44 26,253,
DL Vir A4dp 61,107, ER Vul IBVS 1h81, HR 3827A IBVS 1440, HR 4665 IBVS 1kh32,

HR 5110 IBVS 1459, HD 5980 PASP 90,l0l, HD 13970 Adp 70,105, HD 20301 IBVS 1317,
Adp Sup 29,313, HD 38735 Adp Sup 29,313, HD 47732 ApJ 222,574, HD 60168A Adp Sup
29,313, HD 71581 Adp Sup 29,313, HD 77581 = Vel X-1 44p 55,473, Adp Sup 27,433,

MV 183,813, HD 86LL1l IBVS 1265, HD 93206 IBVS 1265, HD 1281L1 PASP 87,877,

HD 152235 IBVS 1265, HD 153919 = 3U 1700-37 Adp 52,139, 54,543,683, 58 ,L5, HD 159176
BAAS 7,533, HD 162724 ApJ 201,792, HD 173198 IBVS 1041, 1306 HD 193793 MV 185,467,
HD 199497 IBVS 121Lk, HD 22h085 PASP 89,280, HDE 271213 Apd 207,329, HDE 271227

ApJ 207,329, BD -3"5357 PASP 89,616, BD -7°3007 PASP 87,716, D -33°12119 PASP
89,720, CD -42°1hL62 ApJ 21k h71 LB 3459 My 183,523, LS 55 °-8 pAsP 90,191,

PG 1413+01 4pJ 224,892, NGC GC 2264 W92 PASP 89,87k, Sk 160 = SMC X-1 Adp 2& 307,

Adp Sup 29,339, Wray 977 = 3U 1223-62 ApJ 203, 689 Adp 49,321, 54,733, MIttAG 43,227,
Cir X-1 MV 183,335, Cyg X-3 ApJ 207,78, IMC X-4 Adp 59,19, UU 1626-6T7 ApJ 225,1001.

Two objects continuing to attract much attention are B Lyr and VV Cep. Hack et
al. (ApJ Sup 34,565) presented evidence for the secondary spectrum in the far UV that
would set an upper limit of 3:1 (secondary:primary) for the mass~ratio. On the other
hand, Dadaev (Izv Pulkovo 193,41, 19L,18) claims to have found the secondary spectrum
in the photographic region and gives the mass-ratio 1.1:1. Dadaev (Izv Pulkovo 195,98,
and subsequent papers) is now studying the emission-line spectrum and relating it to
the pattern of gas streams. Batten, Ringuelet, and Sahade continue their studies of
emission lines. The other system, VV Cep, underwent eclipse during the triennium.
Wright now has high-dispersion spectrograms covering a complete orbital cycle. He
published orbital elements and a discussion of gas streams (JRASC 71,152), and con-
tinued observations through eclipse. For a third famous star, e Aur, IUE observations
indicated the presence of a hot companion (Hack and Selvelli, Nature 276,376).

Binaries containing intrinsic variables were studied by several groups. Abt and
Levy (PASP 90,188) drew attention to the probable duplicity of the cepheid Y Oph; and
the dwarf cepheid RS Gru was shown to have a companion by Balona and Martin (MV 184,1).
Rodond (44p 66,175) studied flare-active systems. The RS CVn group of binaries natur~
ally attracted much attention, because of the discovery that they are radio sources.
The study of optical counterparts of X-ray binaries continued. New identifications
were made and attempted, and orbital elements of known binaries were refined (Conti,
Adp 63,225; Hutchings, ApJ 226,264).

Orbital elements of several multiple systems were determined, especially by
Fekel, who is continuing his work. Geyer and Patkos report that ADS 12019 is quadruple
(component A is the eclipsing variable BH Dra). Morbey et al. (PASP 89,851) showed
that one component of ADS 11060 is a close binary. The visual pair has now been
followed through periastron and is the spectroscopic binary with the most excentric
orbit known (e=0.96). Radial velocities of other visual binaries have been measured,
especially & Equ (Popper and Dworetzky, PASP 90,71; Scarfe et al., in press)

C. Polarimetric Studies (A.M. Cherepashchuk)

"Ordinary" close binaries show variable linear polarization due to scattering
from circumstellar matter, and possibly to some degree also from other mechanisms.
Pfeiffer and Koch (PASP 89,147), reviewing existing data (in many cases obtained by
the authors themselves) found that, with the exception of U Oph, unevolved binaries
do not show intrinsic polarization. Phase-locked polarization was detected in AO Cas
(Pfeiffer, AJ 81,1000; Rudy and Kemp, ApJ 207,L125), u Her (Rudy and Kemp, ApJ
216,767), HD h7129 (Rudy and Herman, PASP 90 90,163), and in Algol, U Sge and VLhk Cyg
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Table 2. Photometric Solutions

RT And Adp Sup 32,351, TFK Aql Trudy Kazan 41,3, V805 Aql Adp Sup 32,351, o Aql
Adp Sup 33,91, RW Ara Adp Sup 26,227, VS35 Ara ApJ 222,917, RX Ari BAC 26,257,

RZ Aur Trudy Kazan 41,3, TT Aur Adp Sup 33,91, WW Aur ur BAAS 7,463, 44p Sup 33,91,
AR Aur Adp Sup 33,91, IU Aur 44 28,63, LY Aur Adp 62,291, ZZ Boo Adp Sup 32,351,
AC Boo ApSpSe 29,57, AAp 63,193, “Lhi Boo AAp Sup 32, 361 87 Cam ApSpSe 46,L07,

AS Cam ApSpSe 38,87, AY Cam 4pSpSc 46,261, S Cnc dey Kazan 39,42, 4pSpSe 47,375,
RZ Cnc ApJ 208,142, Adp 61,469,809, TX Cnc Obs 98,205, RS CVn BAAS 10,418, VZ CVn
Adp 56,75, Rep Ege 225, R CMa AJ 82,51, UW CMa ApJ 220,582, 222,92k, MV 185 L85,
CW CMa 4J 81,1134, HH Car Adp Sup gg,263, RZ Cas PASP 88 22, TV Cas ATs 881 BAC
28,41, YZ Cas 4pSpSe 56,389, 57,71, AO Cas Apd 223, 202, CW Cas ApSpSe 31,35,

DO Cas AAp Sup 30,223, MN Cas AJ 82,290, V523 Cas ATs 873, RR Cen MittAG 38,225,
SV Cen PASP 88,2Lk, MV 176,625, SZ Cen 4Ap 55,401, BH Cen 4ApJ 211,84k, KT Cen
AAp Sup 22,263, U Cep BAAS 9,352, Adp 61,469, VW Cep Publ Tartu h3 130 176,

WX Cep Adp Sup 32,351, XY Cep BASI 4,83, %Z Cep A4p Sup 33,91, AH Cep Adp Sup
33,91, CW Cep AAp Sup 25,151, 33,91, EI Cep Ann Tokyo 16,37, Adp Sup 32,351,

EK Cep ATs 971, ER Cep MV 181+ ,33, 88 Cet Trudy Kazan hl 3, TX Cet Adp 70,355,

XY Cet ApSpSe 38,79, 56,293, RS Cha BAC 26,257, Adp LUK h59, RZ Cha Adp Lk 1%, L,343,

CC Com PASP 88,717, U CrB A4p 61,469, RV Crt IBVS 1272, SW Cyg Trudy Kazan 11,3,
GG Cyg BAAS 9,623, MR Cyg A4ASin 18,68, Adp 66,161, Adp Sup 33,91, Villanova Contr 1,
MY Cyg BAC 27,125, 4J 80,976, V367 Cyg Publ Tartu 43,114, V382 Cyg AAp Sup 33,91,
V388 Cyg Adp Sup 27,435, VLLL Cyg ApJ 221,193, VL53 Cyg BAAS 9,352, Adp Sup 33,91,
V729 Cyg ApJ 224,565, V1073 Cyg ApJ 222,917, V1357 Cyg = Cyg X-1 MLttAG 43,225,
Apd 226,264, RR Dra Trudy Kazan 41 ,3, TW Dra Adp Sup 32,57, CM Dra ApJ 218 Lik,

71 Dra IBVS 1104, RU Eri BAST U 83, AS Eri Adp 62,291, CW Eri MittAG 38,231,

RW Gem ApSpSe 46,261, YY Gem Tokyo Bull 240, AJ 83,618, X Gru Adp Sup 29,51,

RX Her 44p Sup 33,91, TX Her Adp Sup 32,351, AK Her ApSpSc 47,79, 52,387, BAAS
10,411, HZ Her = Her X-1 ApJ 208,567, V338 Her BAC 26,257, u Her AAp 61,469,
66,161, VZ Hya ApSpSe 35,249, Adp Sup 32,351, AI Hya Adp 66,377, HS Hya Adp

ﬂE ,303, x? Hya Adp 67,15, RT Lac ApJd Sup 31,93, AJ 82,998, AR Lac PASP 88,762,
ApSpSe 52,213, Ts Shemak 51-52,20, CM Lac BAAS 8,305, Adp Sup 32,351, UV Leo BAC
26,257, Adp Sup 32,351, XY Leo Obs 98,205, AJ 83, 1&52 T LMi PASJ 29,289, RS Lep
Perzy Pril 3, 149, RR Lyn 4nn Tokyo 16 1, SW Lyn BAC @ 120, B Lyr 4pSpSe 41,121,
UX Men Adp 48,49, RW Mon Trudy Kazan hl ,3, TU Mon Adp 61,469, A0 Mon ApSpSe 40,3,
AR Mon ApJ 208,142, Adp 61,809, IM Mon n Adp Sup 33,91, V616 Mon Adp 50,445, TU Mus
Adp 145,107,  GM Nor 4dp Sup 22,263, U Oph ApJ 21k, h23 Adp Sup 33,91, BAAS 10,L10,
WZ Oph Adp Sup 32,351, V566 Oph Vistas 21,359, PASP 88 ,473, 89, 366 V1010 Oph dpd
211,853, VV Ori 4dp Sup 33,91, 6! Ori & IBVS 1129, MW Pav ApSpSe 146,155, A