26. COMMISSION DES ETOILES DOUBLES

PRESIDENT D’HONNEUR: M. AITKENT

PrESIDENT: M. W. H. vAN DEN Bos, Union Astronomer, Union Observatory, Johannesburg,
South Africa.

MEeMBRES: MM. Aller, Arend, Baize, Mme Bonnet-Sainturier, MM. Dawson, Dick, Finsen,
Hertzsprung, Jeffers, Jonckheere, Kuiper, Kulikovsky, Luyten, Markarian, E. L.
Martin, P Muller, Rabe, Rossiter, Russell, Strand, Struve, Van Biesbroeck, van de
Kamp, Voiite, Wallenquist, Wierzbinsky, Woolley.

In reply to a circular letter asking members of our Commission for suggestions for this
Presidential Report, Finsen and Muller have followed up some points mentioned in my
previous Report and during the discussion on the future and aims of Double Star
Astronomy, held at the Ziirich Meeting of our Commission.

They point out that the number of known pairs is now so large and the number of
experienced double star observers so small, that it is not possible to keep more than a small
percentage under regular observation.

The year 1927, to which the latest General Catalogues are roughly complete, is now so
far behind us that it is no longer possible to rely on them in judging which pairs are in
need of re-measurement. For the same reason, the value of many orbits published in
recent years could have been greatly enhanced if they had been based on more complete
and up-to-date observational data. The Lick and Union Observatories as well as Muller
at Strasbourg are always ready to supply the required information from their card
catalogues.

Muller suggests the publication of a list of pairs for which measures are particularly
desirable. While this would not encroach on the observer’s freedom to draw up his own
programme, he could increase the value of his work by devoting, in so far as his circum-
stances permit, a part of his attention to such a list. As measures are published, the list
could be revised from time to time.

For such a plan to work well, there should not be too long an interval between the
epoch of observation and date of publication.

Finsen is of the opinion that guidance is urgently required in respect of the following
aspects of double star work:

1. The problems to which answers are sought in the field of double stars. The views
of specialists in other fields would be particularly welcome and an Assembly of
the I.A.U. is a very suitable occasion to obtain these views.

2. The most efficient and economical approach to the solution of these problems.
A clear statement as the outcome of a discussion at the meeting, may well provide
the stimulus to young astronomers seeking fields of specialization which the present
situation shows to be lacking in work on traditional lines.

Arend considers it to be desirable that orbit computers should give the epochs of nodal
passage and the relative radial velocities at the nodes, as a guide to radial velocity
observers. This information could be included in catalogues of orbits for easy reference.

Muller remarks that in publications of observational results the objects are frequently
given by a single designation only, e.g. the ADS number. In case of a misprint a long
search may then be required to identify the observed object. He wishes our Commission
to formulate a resolution that the objects should be designated in two ways, viz. the
star position for a stated epoch plus the ADS number or some other suitable identification.
I agree with him, as I have often met the same difficulty.

Where differences of magnitude, etc., are concerned, the position angle or quadrant
adopted should be stated. Failing this, one cannot always be sure which component is
meant.

Wallenquist has started the determination of magnitude differences as well as colours
of the components of double stars by photo-electric methods. For instrumental reasons
only wide pairs (20" or over) could be observed so far, but he hopes to reach much closer
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pairs, though not with the high accuracy customary in photo-electric photometry, on
account of the difficulties involved.

At the Bosscha Observatory, Java, a programme of photographic double star observa-
tion is being actively pursued. This is welcome news, as at Johannesburg we have not
been able to do much in this line in recent years and are concentrating on visual and
interferometer observation.

W H. vaN pEN Bos
President of the Commission

PuBLICATION OF A GENERAL CATALOGUE OF DOUBLE STARS

At the meeting of Commission 26, in Ziirich on 13 August 1948, the desirability of
a publication of General Catalogues for the northern and southern domains, to bring
the ADS and SDS up to date since 1927, was briefly discussed.

I wish to make the following suggestions, in the hope that this important question
may be fully discussed at the Rome meeting.

1. In my opinion, the publication of catalogues of the type of the ADS or SDS is no
longer necessary, as a result of the existence of the two Central Offices of Information at
Lick and Johannesburg. The very considerable expense and work required for such
publications can no longer be justified. Furthermore, such catalogues are of necessity
already several years out of date when they appear; for example, the ADS, complete
to 1927.0, was published in 1932.

2. It seems to me that a single General Catalogue of Double Stars covering the whole
sky, but giving only the information normally required by the general astronomer as well
as the double star specialist, would be of much greater use, much less expensive to print
and therefore justifiable. What information exactly such a catalogue should contain,
is of course a matter for discussion. It may, however, be helpful, as a guide, if I give
here my own thoughts on the matter. I can best convey them by giving a specimen
entry and its explanation.
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3. The first column gives the position for zo00. Following a suggestion by Dr Jeffers,
this serves at the same time as a reference number. The first two figures give the
hours, the next three the minutes and tenths of right ascension, N or S (or if preferred,
+ and —) stand for north or south declination, the next four figures give the degrees
and minutes of declination.

It may be objected that, as a reference number, this is rather cumbersome, but in my
opinion this drawback is more than offset by the advantages of Dr Jeffers's suggestion.

Our double stars are already encumbered by a variety of designations which convey
no useful information: discoverer’s number, BDS or JDS and ADS number, Durch-
musterung and HD number, etc. Here we have a reference number which gives at once
the 2000 position and cannot become obsolete or upset by insertion of new entries.

Entries will be in order of increasing right ascension, with those having the same right
ascension (to 0-x m.) in order of declination from north to south.

4. The second column gives the 1900 position in the same manner. For other epochs
a position of sufficient accuracy for purposes of identification, for setting the telescope, etc.,
can thus be obtained at sight.

5. The third column gives the combination of components in a multiple star and the
discoverer’s number. Though the latter is of small practical use, its retention is justified
for historical reasons and as a further check on identification.

6. The fourth column gives the Durchmusterung identification. As in the HD,
BD from +9go° to —23°, CD from —23° to —52° and CPD from —52° to —go°
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7. The fifth column gives the dates of the earliest and most recent reliable measure
available at the time of writing the manuscript, and the number of sets of complete
measurements. For well-observed pairs, where twenty or more complete sets are available,
the symbol oo is used. This information should give a fair idea of the state of remeasure-
ment and assist observers in drawing up a useful working programme.

8. The sixth column gives the position angles and distances for the dates given in the
fifth. Where necessary to prevent a misunderstanding of the motion apparently indicated,
the insertion of + or — between the angles discriminates between direct and retrograde
motion, while the insertion of another distance between the values for the given dates
indicates that the distance changed via an extreme value (which is given).

For the close pair AB in the example given, the sixth column gives the period,
semi-axis major and eccentricity of the most recent orbit. Full information on the orbit
should be obtained from the latest orbit catalogue, but the information given is sufficient
to give an idea of the degree of reliability of the orbit (by comparison of the period with
the interval of observation) and to enable the observer to judge whether or not the pair
is likely to be within the capacity of his optical power.

9. The seventh column gives the visual magnitudes and spectral types of the
components, the eighth the annual proper motion, if a reliable value is available. The
letter C here indicates common, R relative proper motion. In the example given, the
components A, B and D form a physical system while C is an optical component, from
the measures of which the relative proper motion has been derived.

10. I realize well enough that some astronomers might wish for more information to
be given by the catalogue, such as trigonometric, spectroscopic and dynamical parallaxes,
radial velocities or if a component happens to be itself a spectroscopic binary, etc. It
should, however, be kept in mind that, in order to preserve the catalogue’s clarity and
ease of consultation by the general astronomer—not a double-star specialist—as well as
to prevent it becoming too bulky and costly, entries must be restricted to a single line
(except of course for multiple stars). I have therefore omitted data which should be
obtained from special catalogues compiled by experts on such matters. An exception is
made in the case of a significant proper motion, because of its fundamental importance,
e.g. in distinguishing between physical and optical pairs. The fourth column, Durch-
musterung identification, is not really essential information and might be omitted for
reasons of space, or something more useful substituted.

11. I believe that a General Catalogue of the form here suggested would supply the
information required from it in the great majority of cases and for most purposes. The
two principal exceptions are the needs of the orbit computer and those of the computer
of dynamical parallaxes. The orbit computer requires a full list of measures in the case of
a first orbit, or a supplementary list if an earlier orbit containing a list of measureshas been
published. This he can obtain by request from the card catalogues kept up to date at the
two Central Offices, Lick north of —20°, Johannesburg south of —19° declination. In
this way the computer saves himself not only a laborious and often incomplete search of
the literature, but also unnecessary duplication, as the Central Office would inform him
that the orbit was already in process of computation elsewhere.

Though the computer of dynamical parallaxes might derive a fairly reliable result
from the information given in the catalogue, he too will in general require a complete
list of measures, though not—as in the case of the orbit computer—for one or a few pairs,
but for a large number. As this is not a reasonable demand on the Central Offices,
the solution would seem to be that such work should be performed at the Central
Offices immediately from the cards, either by someone on the staff or by a visiting
astronomer.

12. I have kept the vexed question of what to include in the catalogue and what to
reject for the last. This point has often been discussed before. Formulae for a limiting
distance, generally with the combined magnitude as parameter, have been set up. They
serve their purpose admirably, if one simply wants to get rid of the excessively wide and
frequently very faint pairs listed in earlier days. If, however, one wishes to discriminate
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between binary systems and chance combinations, such formulae are useless. They will
always exclude many genuine physical systems and include optical pairs.

My own view is that, if a General Catalogue is drawn up on the lines indicated above,
there will be no need for drastic rejection. We can make a rough estimate of its probable
bulk as follows:

The ADS, covering three-quarters of the sky and using (not too strictly) a limiting
formula, contains 17,180 entries. Aitken stated that he rejected 642 out of the first
2000 entries in the BDS. As the BDS has 13,665 entries, I estimate the total number of
rejects from it at about 4,500. Allowing for discoveries after 1927 and adding the southern-
most quarter of the sky, we may consider that 30,000 entries is probably a generous
estimate for the entire sky, without (drastic) rejection.

At fifty entries to the page, a single volume of about 600 pages, plus a comparatively
small number for introduction, etc., should be found sufficient. The ADS is in two
volumes, containing together 1488 pages, plus sixty-eight pages of introduction, etc.

W H. vAN DEN Bos
President of the Commaission

Procés-verbal des séances
Séance du 5 septembre 1952
PRESIDENT: Prof. G. vAN BIESBROECK.
SECRETAIRE: M. P MULLER.

La séance est ouverte par le Prof. G. van Biesbroeck, mandaté par le Comité Exécutif
pour remplacer le Dr W H. van den Bos, Président en exercice, empéché de prendre part
au Congres. La Commission se range a ses propositions d’adopter pour secrétaire P. Muller
et de charger ce dernier d’adresser en son nom un message au Dr van den Bos; puis elle
observe un instant de recueillement en souvenir de son Président d’honneur le Dr R. G.
Aitken, décédé depuis la derniere Assemblée Générale.

La discussion du Draft Report est abordée point par point, a l'exception de toute
question relative au futur catalogue général, ce sujet étant dés maintenant réservé pour
une seconde séance. Les principales interventions font ressortir 'intérét que souléve
actuellement la détermination aussi précise que possible des Am et des indices de couleur
dans les couples visuels, et témoignent des efforts en cours dans ce sens (Struve, Weaver,
Lacroute, Arend, Haupt, van Albada, Wallenquist, Muller). Wallenquist signale qu’il
établit un fichier de Am photométriques et prie les auteurs de mesures inédites de bien
vouloir les lui communiquer.

La Commission adopte sans discussion le principe des propositions de résolutions
présentées par Arend et Muller. Les auteurs en rappellent les motifs; Jonckheere
suggére un amendement dans la rédaction (résolution Muller), Struve et Luplau-Janssen
appuient la résolution Arend. Les auteurs sont invités par le Président a les rédiger en
accord avec les opinions exprimées.

Au nom des astronomes soviétiques, Kulikovsky souligne l'intérét des systémes
multiples dont les distances relatives sont de méme ordre (type Trapéze d’Orion), ceci
en liaison avec I'importante intervention du Prof. Ambartsumian dans le Symposium
sur I’évolution stellaire prévue pour le lendemain.

Suite remise au 10 septembre.

Séance du 10 septembre 1952

Le Président donne la parole & Kulikovsky pour présenter les remarques de la déléga-
tion soviétique qui n’avaient été que brievement commentées a la premiére réunion. Ces
remarques portent principalement sur trois points: (1) intérét que devrait porter la
Commission aux satellites invisibles décelés par I'astrométrie; (2) étude des systémes
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multiples, particulitrement de ceux formés d’étoiles chaudes, probablement instables;
(3) opportunité d’étudier, voire méme d’inclure dans le catalogue général les couples
écartés a mouvement propre commun important (liste de 1200 objets existant au
Sternberg Institute).

Sur le point 3, le Président ainsi que Muller craignent qu’il soit difficile d’assigner une
limite a la distance de tels couples, ce qui pourrait conduire & introduire dans un catalogue
général d’étoiles doubles les courants stellaires connus tout entiers. Le Président préfére,
approuvé par I'ensemble de la Commission, voir former des listes spéciales de ces couples
en poursuivant le travail commencé. Jonckheere met en garde (point 1) contre les
spéculations sur les troisitmes corps déduits des résidus dans les orbites, les orbites
secondaires annoncées étant parfois instables. Luplau-Janssen, d’accord avec plusieurs
autres, considére que les couples écartés relévent de 1’observation photographique. Zagar
intervient sur les trois points et souligne que les systémes trés écartés seraient & étudier
également du point de vue des vitesses radiales. Jonckheere rappelle qu’il existe déja des
listes de couples écartés a mouvement propre important et commun (Paloque, Observa-
toire de Toulouse).

Le Président amorce la discussion relative au futur catalogue général en rappelant la
nécessité, déja reconnue au Congrés de 1948, de remplacer bientét '4.D.S. qui date de
25 ans quant aux documents (observations). Il craint de ne pouvoir proposer mieux a la
Commission que de réunir a nouveau les points de vue, en prenant pour base le projet
de van den Bos, déja inspiré d’ailleurs par les résultats de consultations préliminaires.
Mais il est difficile de prendre une décision en ’absence de plusieurs de nos collégues les
plus actifs et les plus intéressés a la question (van den Bos, Baize, Finsen, Jeffers,
Hertzsprung, Rabe). Hertzsprung a présenté quelques suggestions par écrit.

I1 résulte de la discussion que ’accord n’est unanime que sur peu de points, dont sur-
tout la nécessité de comprimer le catalogue pour obtenir un prix de revient et des délais
de publication acceptables. La forme de I'4.D.S. devra donc étre abandonnée, pour en
revenir au principe du Tome 1 de B.D.S. (une ligne par objet) qui est a la base du projet
van den Bos. Plusieurs points de ce projet sont a conserver entiérement, ainsi le maintien
d’un double équinoxe et du nom usuel donné au couple par le premier observateur.
D’autres sont plus discutés, et méme le remplacement du No. courant par un symbole a
g ou 10 chiffres indiquant les coordonnées, en dépit de ses avantages. Par ailleurs,
plusieurs membres proposent de reporter a la fin du catalogue, en appendice, les indica-
tions qui ne seraient connues que pour une faible proportion des couples (orbites,
mouvements propres, etc.), ceci pour gagner des colonnes. Il semble finalement a la
Commission qu’une assez large initiative sera laissée a celui qui prendra la responsabilité
du travail, & charge pour lui de s’informer trés complétement des consultations déja
réalisées, et de réunir sur un projet définitif une majorité favorable.

Tout en considérant que la formule de ’'4.D.S. qui constituait déja une compression
par rapport 4 celle du B.D.S., a son tour n’est plus viable, la Commission regrette unanime-
ment, que les observateurs et les calculateurs doivent renoncer a la source d’information
quedt constituée un catalogue complet. Elle constate également que la question essen-
tielle, qui est celle des limites du catalogue, n’a pu étre abordée et qu’'elle serait
sans doute encore trés discutée.
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