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NEW INTERFEROMETRIC
TEST SYSTEM FOR
TELESCOPE MIRRORS

by Michael Smyth, University of Edinburgh Department of Astronomy,
Royal Observatory, Edinburgh, U.K.

Solid-state image devices are increasingly repiacing the photographic plate as astronomi-
tal detectors; and desk-top microcomputers are taking over many of the tasks until recently
assigned to large computers. A combination of these technologies is proving useful in the
figuring of the new generation of large telescope mirrors. Developed in collaboration between
the Department of Astronomy of the University of Edinburgh, Scotland, and NEI Grubb Parsons
of Newcastie, England, the system comprises a silicon diode array detector attached to a
Wavefront shearing interferometer and linked to a microcomputer.

The wavefront shearing interferometer is widely used in the manufacture of large optical
tomponents, and since this involves many cycles of testing and polishing it is important. to
Minimize the duration of testing and data processing. The accuracy achievable during
Manufacture is limited by the accuracy of the test procedure, and the new combi‘nation of
Precise photometry and integral data processing yields significant advantages.

In the past, the interference fringes across the image of the mirror under test were
°h°‘°9raphed, maxima and minima in the interference pattern were located, and the
Coordinates transferred to a computer where the interferogram phase errors and other desired
Nata (such as wavefront profile ot the pitch distribution on a lap designed to correct the
Bobserved errors) could be calculated. Photography, measurement of the photograph, apd
tansfer of data to the computer were separate processes, giving limited accuracy and spatial
"esolution and a long cycle time. - .

The newly developed system images the fringe pattern into a silicon diode deteptor array
“hich senses the intensities at 512 points across a diameter of the mirror. The 51? intensities
¢ stored in the microcomputer, and the measurements are repeated for a total qfflve stepped
hase values. Within 10-15 minutes of measurement and computing time, the microcomputer
FSplays a plot of relative phase across the mirror diameter. Interactive graphics allqws 3600
Phase discontinuities to be removed, and the display can be «foldeds to allow comparison and
Puperposition of points equidistant from a selected centre of symmetry. Underthe qondltlons of
Outine measurement, with unsilvered glass surfaces, the relative phase precision is of qrder of
'O‘ wavelength. The phase data are stored on a floppy disk for subsequent processing.

_ A summation procedure is used to convert the relative phases into wavefront errors. The
"al precision of wavefront measurement depends on the shear used, but is typically 0.03
Avelength, Expressing the errors in more familiar astronomical terms, with a shear value of
Umm the phase precision of 0.01 wavelength is equivalent to 0.01 arc second.

The system is being used for testing several large astronomical optical systems in
Ploduction at Grubb Parsons, including the 4.2 metre mirror of the Herschel Telescope, the
#gest optical telescope ever to be produced in Britain.

between sessions

Professor Hanbury Brown (left) and Issor McCrea (right) cool off

QSOs AND OTHER PECULIAR EXTRAGALACTIC OBJECTS
by G. Burbidge and A. Hewitt

In the coming year, we are planning to
produce two catalogues of extragalactic
objects which are not stars or normal gaia-
xies.

1. The first catalogue will provide a
complete compilation of all extended extra-
galactic objects which either contain abnor-
mal components, or which are not normal
galaxies of stars. Thus we confine ourselves
among the types called N galaxies, emission-
line galaxies, Markarian galaxies, Arakelian
galaxies, Seyfert Galaxies, and compact
galaxies to those objects with nonthermai
continua and strong emission lines. All
observations of radio, infrared, optical, uitra-
violet and x-ray fluxes will be included
together with variability and line structure.

2. We plan to publish a supplement to the
QSO catalogue of Hewitt and Burbidge 1880,
Ap. J. Suppl. 43, 57.

« 1f you have reprints, preprints or unpubli-
shed observations of objects which shouid be
included in either catalogue, please send
material to A. Hewitt, Kitt Peak National
Observatory, P.O Box 26732, Tucson, Arizo-
na 85726-6732, USA. Deadlines for receipt of
material are
For the Cataiogue of peculiar non-stellar
extragalactic objects — December 31, 1982.
For the Supplement to QSO catalogue —

June 30, 1 983.’. .

We hope to publish these catalogues in
late 1983 and early 1984, and copies will be
available on tape.

Please pass this request to your collea-
gues.

The Soviet
Comet Probe

The audience at Commission 16 on Tues-
day morning heard the latest news of Russia’s
Vega programme-given by Professor Mikhail
Marov, who had himself just received it from
Moscow. The launch date will bein December
1884. The flight to Venus with last from 174 to
176 days; two days before encounter the
Venus lander will be released. At this time
Halley's Comet will be in the region between
the orbits of Saturn and Jupiter. The flight-
time between the Venus and Halley encoun-
ters will be about 270 days: the fly-by, at a
minimum distance of 10000 km is scheduled
for 1986 March 8, roughly a month after Halley
has passed perihelion,

At the moment all the Soviet plans seem to
be proceeding well. In view of the cancella-
tion of the NASA probe, we depend entirely
upon Vega, Giotto and Japan's Planet A,
Otherwise we must wait until AD 2061!
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HASA-THRES R‘E@NOG% PH SERIES

Tre MASA of the United Siates and the
CNR3 of France ate pt m! Jmng a series of
monograpns «Nenthermz! Phenomena  in
Stetlar Atmospheres». a:in voiume contains
a comparison of noimal stars in a given
spectralclass and atleastone kind of peculiar
star of this class it focuses on

(i) a current, ordered summary of these
stars across the spectral range from x-ray to
radio, placing in focus those characteristics

. which are apparently non-thermal;

(ii) a confrontation between these obser-
vations and classical, theoretical models;

(ili) the gross outlines of preliminary
attempts at empirical modeling of these
observations, which may eventually serve as
basis for a more complete theory of stellar
atmospheric structures and of the origin of
these fluxes of matter and energy producing
it

With its focus on observations, its volume
emphasizes the series goal of providing a
basis for observational planning during the
1680's terrestrial and spatial projects.

Volumes appear at the rate of two peryear.
The first, The Sun as a star, edited by S.D.
Jorcan, appeared in July 1381, The second,
edited by A.B Underhill and Vera Doazan,
appsared in May 1582

TABLE OF CONTENTS

art i-B Stars by A
L\.:de.:tdnmng ang

3. Undarhili.
introducing the B

. stars Chseorvatione =f normal main sequence

and B giant stars. Observations of B-type
supergiants. Special types of B stars (by J.
Rountree Lesh). Mode! atmospheres. The

VODAY’'S EVENTS:
LES EVENEMENTS DU JOUR:

Sea, Sun, Sleep, Nourishment, Refreshment
and Recuperation iwhensver vou likel).

in the Ancient Odeon of Patras:
20.30-22.00 Performance of the Ancient
Greek Tragedy «<ANDROMACHE» of Euripi-
des.

At EOT Swimming Resort, Aya,

Patras:
WINE FESTIVAL: 20.00-24.00.

Publisher: For the Local Organizing Com-
mittec, V.V. Markellos

Editor: A.E. Roy

Both at the Univalsity of Patras

Phototypesetting and Printing: P. Constanti-

evolution of massive stars. Unsolved prob-
lems.
Summary.
Part 1l - Be Stars by V. Doazan
introduction to Be stars. Ground based
observations and ad hoc models. Data obtai-
ned from spacecraft. Global picture of a Be
star (in ccilaboration with R.N. Thomas).
Orders may be sent to either.
CNRS
15 Quai Anatole France
75700 Paris

or

NASA

c/0 S.D. Jordan

Goddard Space Flight Laboratory; Building
21 Greenbelt Maryland — USA

USA

The Largest
Lunar Basin?

Despite all the Surveyors, Orbiters, Lunas
and Apolios we are still far from a full
understanding of the Moon. In Commission
16 E.A. Whitaker, from the Lunar and Plane-
tary Laboratory in Arizona, presented eviden-
ce for a basin which seems 1o be the largest
known. Some craters (such as Compton)
tiave both ceniral elevations an innerrings of
peaks; larger structures such as Mare Orien-
tale, show very obvious concentric rings. The
Mare imbrium is associated with a ring
system, but it has not been previously
recognised that there are clear indications of
a very large outer associated ring which
includes the Oceanus Proceliarum: Mr. Whi-
taker referred to itas the Procellarum Basin. It
is undoubtedly very ancient, and if prodused
by a plunging meteorite the global devasta-
tion must have been far greater than for the
imbrium event itself. ’

" At the same meeting Patrick Moore (U.K.)
gave an account of recent researchinto Lunar
Transient Phenomena - slight localized e-
vents generally believed to be due to gaseous
emission. Previous result-that the phenome-
na occur mainly in regions around the
peripheries of the circular maria, orareasrich
in clefts-has been confirmed. Regular moni-
toring is producing useful data, but the main
target is to obtain a good spectrogram. So far
only one exists (Kozyrev's of the 1958
Alphonsus event). At the moment the dataare

very incomplete but the reality of theeventsis -

Agiou Andreon 27

WHEN IN GREECE

DO AS THE GREEKS.
WE DO NOT SERVE CHOPSUEY
OR EGG-FOU-YANG BUT YOU
WILL FIND THE BEST GREEK
FOOD IN TOWN.
FIND OUT FOR YOURSELF. WE
ARE OPEN FROM 10.00 TO 24.00.

This restaurant is owned and operated by
the catering service that operates the Wine
Festival of the International Astronomical
Un:on.

MARIA CALOGIROU-
MILITSOPOULOU
49, Paireos str. tel.: 279.261

EEAUTY SALON CARE
Get that lasting and captiva-
ting youthful look. We take care
of your beauty problems such
as ary skin, facial blemishes,
fiabby muscles, dehydration,
clinks, general obesity, coupe-
rose celiulose, as weli as fatty
areas.

nopoulos, 115 Maizonos Str. - Patras now generally accepted.
ASTROCOSMOS
ELYSEE Back issues of this potential collector’s
RESTAURANT item (!} may be obtained at the press

office, second floor, Building T as long
as stocks last.

SIMOS
PHOTOGRAPHY

Photos of the functions and activities of the LA.U.
are on display for sale in the concourse bldg.
Next to the news stand.

Evagelatos Spyros
Restaurant

A GASTRONOMICAL
TREAT!!!

In the center of down town
Patras conveniently located on
Agiou Nikolaou str. 7, you will
find the best restaurant in town.
For the last fifty years now S.
Evagelatos has been catering for
international connaisseurs of fi-
ne food exquisitely prepared
and served by the continental
chef and his fifteen experienced
waiters. Open all day until mid-
night. We are waiting to serve
you. :

ASTHOCOSMOS PAGE 2

An earthquake occurred around\2 am.on
Tuesday, August 17. According to the
Institute of Geodynamics in Athens, it had an
intensity of 6,1 on the Richter scale and its
epicenter was located 450 km S—S—W of
Athens.

Your editor and the printing staff of
ASTROCOSMOS noticed it. They were busy
putting the finishing touches to the following
day's number of the paper and with customa-
ry devotion to duty continued their task after
remarking that the overhead lights had begun
to perform a mild Galilean pendulum dance.

The |AU is of course holding its General
Assembly in an earthquake area. Perhaps the
most famous example of the art of Poseidon,
the God of the sea and of earthquakes, was
the explosion at the Greek island of Thera
about 1450 BC. Anyone visiting that island —
sometimes called Santorini — cannot fail to
be awed by the huge ticoded caldera and the
huge 400 metre high' cliff running round the
inside of the crescent-shaped island.

it is supposed by many that the cataclysm
at Thera was responsible for the coliapse of

Letter to the Editor

Dear Editor,

| would like to protest against the «votes»
at the General Assembly on Tuesday the 18th
August. Significant decisions had already
been made by national representatives and
the Assembiy was asked to «vote» by applau-
ding them. While it was normal to applaud
certain decisions like that solving the prob-
lem of the representation of China, the
participants did not possess much informa-
fion about other questions. In any case, a

cratic. | hope the IAU will not continue this
type of sham. \
Yours sincerely,
Michael Friedjung
France

LATE NIGHT FINAL

. however it-does happen during the Generg .

the Minoan civilisation, justly called the {irs; -
great civilisation of Europe and enshrined iy -
those Greek legends of Theseus and the
Minotaur and Daedalus, King Minos’s grey
engineer.

You will remember that when Daeduiy
fashioned the famous wings of feathers apg
wax with which he and his son Icarus escapgg
from Minos’s prison, he warned Icarus nott,
fly too near the Sun or his wings would met
lcarus paid no attention — an early case of
generation gap — and paid the penalty.

The explosion at Thera has been estims.
ted to have been an order of magnitude mor
severe in its effects than the historic eruptigy
at Krakatoa in 1883 which was heard ovwy
one-thirteenth of the Earth’s surface, sent
tsunamis right round the world, put so much
dust into the atmoaphere that the Sun wen
out tor fitty hours over one million sguan
kilometers and caused the deaths of 36.00
people. Unfortunatsly, aithough we can sy
that something like the Theran cataclysm:
happens in this area about once every ten
thousand years we cannot give any reliabls
prediction as to when the next one is due. ||

Assembly you may be sure that your devoieq
staff of ASTROCOSMOS wili draw you
attention to it.

avote» by applause is completely undemo-

. open to suggestions for articles of any nature.

Sky and Telescope

«Sky and Telescope» has for over 40 years
been the leading popular astronomy magaz-
ne in the world. In the years to come we hope
to report even more fully international astro-
nomical news. If you think your research isof
general interest to the astronomical commu-
nity, please send us a preprint. We are always

L.J. Robinson (0235)
Editor «Sky and Telescoper

and 24.00.

parts of Greece.

contributions from local choirs.

Wine Festival

The Local Organising Committee of the 18th General Assembly of the: University of
Patras has organised a wine festival to entertain our honoured guests.
it will be open every svening from the 10th until the 26th of August 7982 between 20.00

The entrance charge for registered participants is $2 and for the non-registered $4.
Special wine glasses and wine carafes will be on sale inside the festival area.

Greek specialities (souviaki) and soft drinks will also be available at a cantina at
reasonable prices. Participants will also be able free of charge to drink wine from different

An Orchestra «The Planets» will provide music for the occasion. There will also be

Buses and coaches will be available to take participants from their hotels - to the Wine
Festival and back to their hotels. The last bus will leave the Festival at 00.10.
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CUSTOM SCHMIDT SYSTEMS
and other astronomical optics

Diffraction Limited has been largely involved in meeting the
specific needs of astronomers. Our top priority has been to bring
down the normally prohibitive design and fabrication costs for
certain «one of a kind» items such as Schmidt Optics. FOr
instance, we are making two 500 mm Schmidt Systems for
Kuwait, one of which is a Flat-Field Schmidt Cassegrain (F /3.5)
that covers a 7° field! Please don’t hesitate to write or call for
more information. { Tube assemblles available upon request)

DIFFRACTION LIMITED

3320 N Tucson Bivd
Tucson, Arizona 85716
602-327-3079
Custom Optics For Astrono™/

e

i) 9
I

e




ASTROCOSMOS, PAGE 3 =

INTRODUCTION
by John R. Percy

very recently a number of essays on this
pject was compiled by Dr John R Percy,
bpartment of Astronomy, University of
b onto, Toronto, Canada MSS 1A7, who

bmments

\What 1s the status of women in astronomy
different parts of the world? What percen-
e of astronomers are women? What spe-
| problems do women encounter when
gy train to become astronomers? How can
ese problems be solved? These are ques-
ins which should be of interest and concern
i commission 46, Teaching of Astronomy,
bcause able, interested women are an
bportant source of «<manpower for astrono-
y, now and in the future, and no unneces-
ry barriers should be placed in their way

| have solicited short articles on «<women in
tronomy» from various parts of the world
Bur articles were submitted, they are printed
blow, and represent the current status of
bmen 1n astronomy in four of the more
tronomically-active parts of the world

§ 1 is apparent, from these and other
ficles, that there are many factors which
ay affect the status of women in 'astrdnomy
ese range from possibie (but controver-
) differences 1n natural scientific and
fathematical’ ability, through social factors
itigating against women becoming interes-
id in science, to problems associated with
bmbining marriage, child-raising and a
ientific career Nevertheless, women enter
preers in astronomy in reasonable propor-
pns especially in Europe. However, in all the
buntries surveyed, women are often pre-
bnted by varius factors from reaching the
ghest levels of the astronomical communi-
¥ There are exceptions, of course’ Drs. Edith
iller (Switzertand), Margharita Hack (italy),
mela Bues and Waltraut Seitter (Federal
epublic of Germany, and Margaret Burbidge
SA) are prominent examples

More detailed discussions of the status
nd problems of women in astronomy (at

tferences below

ole, JR 1981 American Scientist 69, 385
istiakowski, V 1980 Physics Today 332,32
iler, M H 1980 Bulletin of the American
stronomical Society 12, 624

ercy, JR 1981 Journal of the Royal Astro-
bmical Society of Canada 75, 210

past in North America) are contained In the

‘WOMEN IN .

WOMEN IN ASTRONOMY IN FRANCE

Dr. Lucienne Gouguenheim
Laboratoire d’Astronomie, Université de Paris-Sud
Centre d’'Orsay, 914 05 Orsay, France

French astronomers belong to threm different groups National Centre for Scientific
Research (CNRS), observatories {civil servants full time n astronomical research) and
universities (civil servants) The highest wages are obtained at CNRS, the lowest in
observatories.

Each of the three groups Is divided into four ranks. they are indicated in Table 1 by
increasing level The two lower ranks constitute the lower category (B) and the two higher
constitute the higher category (A) The population of each rank s given in Table 2.

Table 1
Cate- Rank CNRS Universities Observatories
gory
B 1 Attaché de Recherche Assistant Assistant
2 Chargé de Recherche Maitre Assistant Aide Astronome
A 3 Maitre de Recherche Professeur Astronome
; (2nd class) adjoint
4 Directeur de Professeur Astronome
Recherche (1st class)
Table 2 )
Rank CNRS* Universities Observatories
Tot w % (W) Tot =~ W % (W) Tot w % (W)
1 48 g 19 20 4 20 a) 9 4 44
b) 51 10 20
2 129 43 33 37 17 46 57 18 32
3 43 10 23 [¢] 3 33 65 14 22
4 15 2 13 16 1 6 32 4 12

*

including External Geophysics
a) lower category, b) higher category

General Comments

In the last five years the number of positions in any of the three groups has considerably
decreased As a consequence very few women have been engaged: none in the universities, 4
among 23 in the observatories and 4 among 42 at the CNRS Up to now, access to category A
was the more difficuit The iarger percentage of women inrank 2is a direct consequence of this
difficult access to rank 3

A more detailed investigation has been performed in the observatories. Among the 34
astronomers who entered rank 2 less than 10 years after entering rank 1, there are only 7
women But among the 18 astronomers who entered rank 2 after 10 years or more, there are 7
women

A similar result i1s obtained concerning the access to the higher rank Only one woman
among 18 astronomers entered rank 4 after less than ten years and four of them, among 13,
entered after 10 years or more

The distribution of ages is also informative

Astronomers born after 1935 Asti unomers born before 1935

Rank W M w M
3 2 27 12 11
4 1 5 3 23

This lustrates the greater difficulty for women to attain higher ranks

Level of responsibilities

Erench astronomers receive their funding from the Mirustry of Universities and from the
CNRS There are eight observatories depending on the Ministry of Universities and 29
jaboratories depending on the CNRS Only two laboratories and no observatories are directed

by women

WOMEN IN ASTRONOMY IN THE U.S.S.R.

Dr. E. Kononovich
- Sternberg Astronomical Institute
‘Moscow University, 117234 Moscow, U.S.S.R.

ft1s well known that in the U.S.S.R. women enjoy équal rights with

women I1n science and astronomy in particular are due to the situation
existing in the college and university educational system In school,
giris and boys study together Their proportion corresponds to the
natural demographic proportion, due to the obhgatory nature of
the educational system

enin all fields of social, political and cultural life There is only one
Ception it concerns women's nature and their family position and
Nild care In this respect women have special privileges Possessing
dlural abilities equal to those of men, women have free access to
Kience inthe U S S R Their number is about 40% of the total scientific
aff and in astronomy as well It is rather difficult to specify the
osolute number of women in astronomy, but one may suggest this
Umber to be about, say, seven to eight hundred About 30 to 40% of
8¢ women have a doctor’s degree, nearly the same percentage as
En Inthis respect, women's scientific positioniseq ualtothat of men
edless to say, women and men are paid equally

There 1s a second doctor's degree which, being of a igher rank, 1s
Sually awarded to the most prominent scientists whose contribution
Cludes the development of some new scientific trend The number of
Pecialists of such rank is about one tenth of all those holding a
Octor's degree Usually women cannot afford to devote all their lifeto
bta'"mg this degree Neverthelessonecan find dozens of such highly
Ualified women among Soviet astronomers

It seems that the reasonable and natural proportions of men and

Astronomy Is a separate course in the Soviet school programme,
and boys and girls in their teens regard astronomy romantically After
graduating from secondary school. they can choose their future
speciality Boys and girls who prefer astronomy have equal chances to
enter a university

In the main universities (Moscow, Leningrad etc), giris represent
more than 25 to 35% of students in astronomy This accounts for the
existing percentage of women among astronomers

There have been many outstanding women in Soviet astronomy
Their names are well known in many countries V F Gase (1988-1954),
N N Sytinskaya (1906-1974) and A G Masewitch in astrophysics, L P
Tseraskaya (1855-1931), RA Bartaja and KA Barkhatova in stellar
astronomy, A Ja Bougoslavskaya (1899-1960) in astrometry, N F
Rein (1905-1942) and E1! Kazimirchak-Polonskaya In celestial
mechanics We find women in all branches of astronomy

Is there any branch which attracts more women than otrers? Itis
ditficult to say But there is evidence that many women solve problems
in celestial mechanics, discover miner planets, novae and supernovae,
and make many other contributions to observational study

WOMEN IN ASTRONOMY
IN THE U.S. i
1

Dr. Caty Pilachowski
Kitt Peak National Observatory
Box 26732, Tucson, AZ 85726,
U.S.A.

Women astronomers in the United States
comprise almost 9% of the membership of the
American Astronomical Society. This percen-
tage is down from a maximum of about 17%in
the early 1940's, but the figure has been
slowly Increasing since the early 1970's. The
total 1s now approximately 300 women. The
representation of women on college and
university astronomy facuities is more dismal.
Fewer than 5% of the tenured or tenure-track
professors of astronomy in the U.S. are
women, a tota! of fewer than 30 women.
Women are especially underrepresented in
high ranking professorial representation
positions, although the age distributions for |
men and women in astronomy are similar. By
1979, the average salary differential between
men and women had increased to $3,500 from
$3,300 1in 1973.

The AAS has twice appoinied an ad hoc
Committee on the Status of Women. The
reports of these Committees are published in
the Bulletin of the AAS (12, 624, 1980; and 6,
412, 1974) and those reports are the source of
the data presented here. The AAS has since
appointed a standing Committee on the
Status of Women to help promote the full
participation of women in the AAS and in the
U.S astronomical community '

One of the problems most frequently faced
by women in astronomy is the ditficulty of
being part of an «astronomical couple» Fully
half of our women astronomers are married to
other astronomers or to spouses workingin a
closely related field. A woman astronomer
must often take whatever employment she
can find near her husband's place of work.
Frequently these positions are fower ranking
lecturer or research appointments. Affirmati-
ve action procedures in the U.S. occasionaily
compound this problem because such pro-
cedures increase the difficuity in hiring
astronomical couples.

The National Science Foundation propo-
sed two new programs to increase the
participation of women in astronomy re-
search. The first provided research initiation
funds for women who recently received their
doctorates or who are re-entering the red-
search community after career interruption °
The second supports visiting professorships
for women for up to two years at academic
institutions. Unfortunately funding for both
programs has been withdrawn.

During the 1870's, the recognition of the
contributions of women to astronomy increa-
sed. More women are now serving as officers
of the AAS, on astronomy advisory commit-
tees and as referees for journals. More women
are asked to give invited papers at AAS
meetings, and at least one woman has been
honored with a prestigious Society award.
However, this improvement has not yet been
matched with a signiticant increase in the
percentage of astronomers who are women or
in their representation on astronomy facul-

ties
Continued on page 6

HERMES SUPERMARKET

WORLD ASTRONOMERS
WELCOME TO PATRAS

IMPORTED AND DOMESTIC
FOODS
Corinthou St. 190-192
Open: 7:30 - 14:30
EVERY DAY EXCEPT SUNDAY
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Black to play and win

Solution to Chess Positicn 4:

1. B-A7!, B-R3 2. K-Xi1, B-B6 3 K-B2, B-R8

4. B-Q4l, B X B 5 K-Q2, E-R8 6. K-K4 and

the white pawn cannoi be stopped.

V.V.M. i

VOYAGER SATURN PICTURES NASA
did not dare publish. Number 3

to undersisnd seironomicsg! lectures or

Many people compliain that it is difficult

papers bacguse cf the obecwre lerpen

uvsed. To alteviate such Sif¥lrulllec we give s

11.
12.

13

14.
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PHRASE

After a little recduction.

. The computer trials verified the

analyticai formuia.

Obviously true

. Manifestly true.

Certain.

. Probabile.

. in full agreement with...

. 1G to the 40 within a factor of two.

. Revealing a slight deficit in solar

neutrinos.

. Giving the reliable age of the Universe

as 20.00G.000.000 years.

Exhaustive survey.
Unanswerable objection.
Trivial criticism.
Considered optnion.

Rodopoulos Michalis

Cavo d’oro

Cafeteria - Spaggeteria
Iroon Polytehnioun, Glyfada

lis: of some of the move freauently
wits thelr scientiiic

ourring  ghrasss
meanings.

MEANING

After a week's hard slogging.

! had used the numerical integration proce-
dure before Bill showed me the standard

integral.

I can't find a proof but | have this feeling about

it.

As for 3 but wave hands even faster.
Dubious.

Possible.

Yes or no, depending on what you want.
From 1020 to 1040,

Where in hell are they?

We're pretty sure of the number of zeroes but
the 2 could be anything between 1 and 3 we

think.

A quick glance through the literature.
Trivial criticism.

Unanswerable objection.

My guess is...
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11.

13.
15.
21.
22.
23.
24,

NS ON
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14.
16.
17.

18.
18.

. Commonly used symbol for energy

Fit of unconsciousness
You can make it canine

. Musical work
. Greek «are»

| can turn it into a pinch

. Strong emotion

ACROSS
. Exclamation 25.
. Hard water 27.

29.
30.
33.

34.
35.

Of the North or North wind

They are neighbours to the Sun's posi-
tion.

You have to draw it somewhere

Of the intellect

Its song on Voyager's record may outlast
it.

Helps keep you balanced

See | have a rhyme assisting, my feeble
brain its chore resisting.

Above the main sequence

Reversed American greeting 36. GMT
Relating to the universe 37. Scramble «omit» to get it
«Now» in the mnemonic for spectralclass  38. Famous Czech composer
A search for ET's 41. To undress fruit or vegetables
White, B8, m = 0.34, binary; d = 700 ly 42. Geometrical shape - or dead parrot!
The hottest 43. With 44 it draws its own conclusion
23 I
b F
10 -
AT
2 22 23
26 23
A K%) 31 ‘_32
33 3 !
35 | 36 37
35 1A (A A
Q
2 %
DOWN
. Found in Greek churches 20. Eskimoes’' traditional house
. Small wood 26. With reference to
. Large Australian bird 28. immature cat
. Burnt tree? 29, Folded back part of coat . )
. Timely to add a meter 31. In the west it is considered a romantic
. Eastern staple food ) thing to do
Football teams switch round then 32. And often results in this
Characteristic of all transport 33. Small bundle of straw
Protective layer endangered by human  34. Is NATO going the right way?
inventiveness. 36. The hopes of many '
. o 39. Add a «B» and you've got a riot
Sometimes it's valuable _40. It's painful if you add it to the 6th, 7th and

4th of 42 _

—




Moussaka

3-4 medium sized aubergines
3-4 courgettes (optional)
2 potatoes
1 medium onion grated
1/4 cup butter
11/2 1b minced meat
1/2 cup white wine
3 peeled and chopped tematoes (ora1lbcan)
Chopped parsley
3 cuns bechamel sauce
Szl end peppsr
2 egg whites, lightly beaten
Oiive oil (or corn oil) for frying
2eqg volks
1 e0d
3 cups grated cheese

1. Cut the aubergines, courgettes, pota-
toes into slices 1/2 inch thick. Put the
aubergines into salty water and leave on one

' side for an hour.

2. Sauté the onion in a little butter until soft
and opague. Add the mince, stirring with a
fork to keep the meat broken up. Add the
wine, tomatoes, parsley salt and pepper and
simmer, covered for 30 minutes. Remove from
heat to add the egg whites and stir well.

3. Rince and dry the aupergines and the
other vegetables and fry lightly in olive oil on
both sides.

4. Grease an ovenproot dish, and line the
bottom with, half the vegetables. Spread on
the meat mixture and cover with remaining
vegetables. Beat the egg yolks with whole egg
and stir into the bechame! sauce. Add 2 1/2
cups of grated strong cheese (such: as
kefalotyri) and pour over the vegetables
covering the whole dish.

Sprinkie the remaining cheese on top and
bake in @ moderate oven for about 45 minutes
or until the top is golden brown. (Serves 6).

Stuffing Summer vegetables

Summer vegetables such as vine leaves,
aubergines, tomatoes, peppers, courgettes,
ere very common and plentiful this time of
year in Greece.

Their unforgettable taste when they are
cooked or simply served with olive oil and
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seascning is fully appreciated by Greeks and
by tourists travelling in Greece.

Many vegetables can befilled with savoury
stuffings to make delicious summer dishes,
either hors-d'ceuvres, or main courses. Left
over pasta, rice or cooked lamb or beef mixed
with other vegetables are also a good basis of
filling. Another advantage of stuffed vegetab-
les is that they are very easily prepared in
advance when guests are expected.

Here are two recipes from the many ways
of stuffing vegetables, very common in Greek
cooking.

Stuffed Vine Leaves or Dolmades

Cooking time: 1 hour, oven temperature 325F,
Gas Mark 3. .

1/2 Ib vine leaves. (You can use canned
vine leaves because fresh young vine leaves
are not easy to come by, or spring cabbage
leaves. Greek manufacturers «Kyknos»,
«BEMp»).

1 cup olive oil

1/2 Ib chopped or grated onions

1 cup uncooked rice

1 cup hot water

1/2 Ib minced meat

4 tomatoes chopped small or 1 can peeled
tomatoes.

Vine leaves or cabbage leaves
1 lemon
Salt /pepper

Heat half a cup of olive oil and fry the
onions until they are opaque; Add the riceand
cook on medium heat for 3 minutes. Add al!
the remaining ingredients except for the rest
of the oil, the lemon and vine or cabbage
leaves. Simmer for 5 minutes. Put on one side
to cool. Rinse the teaves in cold water. They
must be fresh and young about the size of the
paim of the hand. Drop them into boiling
water and cook for 3 minutes; drain and rinse
in cold water. Place the leaves rib sides up,on
atlatsurface, and in the centre place a heaped
teaspoonful of the filling. Fold both ends of
the leaves inwards and then roll into a small
parcel. Don't fold too tightly as the rice must

have room to swell. Pack in a flame proof dish ~

or casserole close together in layers. Pour in
the remaining oil, iemon juice, 1 1/2 cups of
hot water and a spoonful of good quality
butter. Then cover with a heatproof plate or lid
or foil to prevent rolis unwrapping.

Simmer gently on top of the cooker or
place in the oven for about 1 hour.

Serve hot as an hors-d’'ceuvres, or as main
course

RUBIK CUBE
CROSSWORD

It was perhaps inevitable that the univer-
Sally popular cube of Mr Rubik should
Infiuence the. crossword maker. It certainly’
influenced the ASTROCOSMOS crossword
maker for he has dreamed up the one you see
before you. ’
~ Each ciue answer is asix letter word which
' placed in the six spaces surrounding the
tlue number in the Rubik Cube. But although
the word's letters retain their correct order the
Word way be- spelled out clockwise or
anticiockwise and it may begin in any one of
the appropriate six spaces: thus, the answer
loclue 13 is ROTATE and it happens that to fit
'Nwith the answers to8, 11, 16,18, 15and 10, it
'Sspelled out in a clockwise manner, the lefter
R being placed in the bottom right hand
Space,

Simple, isn’t it?

i CLUES

. Transform into greater depth.
. Most people find it too fast a game.
. Justifiably paid.
. Yours truly of this paper.
. Lose it and you calm down?
. Not taken into account by astrologers
before 1781.
7. Hail to thee blithe spirit, Bird thou never
wert. i
8. A neighbour of 6, appropriately.
9. A farmer at sea?
10. An implication or a feature of anything.
11. Many people like a puzzie that forces
them to do this with it.
12. An acidic yogi?
13. Todothisis arequirementwhen working
with a Rubik cube or with this puzzie.
14. Meek and obedient.
15. Am not able to.
16. Transmits.
17. Seen during a total solar ectipse.
18. Mathematical device to put your head in
a whirl?
19~ Thresh.

O AR WN =

Baked stuffed aubergines
(or peppers)
Cooking time: 40 minutes Oven temperature:
220C (425F)

Gas Mark 7
4 medium sized aubergines

1 large onion, finely chopped

1 clove of garlic, tinely chopped or dashed

(optional)

1/2 kg (11b) of minced raw beef

3 tablespoons of olive oil

1 can (400 gr or 14 oz) of whole tomatoes
drained but with liquid reserved.

3 tablespoons of butter (or margaring)

1 oz of flour or 3 tablaspoons of flour

1/2 pint of milk

2 8ggs

4 tablespoons of thick cream (or evaporated
milk)

Salt and freshly ground pepper

4 tablespoons of grated cheese (kefalotyri ar
parmesana).

Halve the aubergines and scoop out the
insides without breaking the skin. Brush the
skins with oil inside and out.

Dice the aubergine flesh and sauté with
onion and garlic in the heated oil. Add the
minced meat and cook until the meat is
browned. Allow to simmer for a few minutes.

Make a white sauce by meliting the butter
and adding flourto make a roux, then add milk
gradually. Add to meat mixture, then stir in

cream. Adjust seasoning. Stuff the aubergi- .

nes'skin with the filling and sprinkle with
grated cheese.

Transfer the aubergines to a heatproof
dish. Coat with juice reserved from canned
tomatoes and some olive oil. Bake uncovered
for 35-40 minutes. Serve hot.

Hellen Markellos

Chess Position 6

White, to move, wins

-
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IN ASTRONOMY

THE EDUCATION AND ASTRONOMICAL
CAREERS OF WOMEN IN POLAND

Dr. Cecylia lwaniszewska

" Institute of Astronomy, Nicolaus Copemicus University
Chopina 12/18, PL 87-100 Torun. Poland

The education of children begins of
course at home and later 1s continued at
kindergarten and preparatory schools There
1s no separate educational system in Poland
tor boys and giris It 1s now the most common
tamily model for both parents to work and the
care of children to be left to state institutions
Although new regulations give mothers the
penefit of a yearly unpaid leave (after the
three-month paid maternity leave) so that
very small children can be brought up by their
mothers only a few of them really have
enough financial resources to be able to live
on only one (the fathers) salary Some
famihes are happy enough to find a reliable
woman to come daily and care for their child,
but-her-pay may take up to 50 to 70% of the
mother's salary Finally, some parents may
get help from grandmothers but these are
usualiy still working themseilves, as the age or
retirement for women 1s 60

When children leave primary schoolsat 15,
they enter various kinds of secondary
schools, either general (lycées) or technical
(electrical, chemical, economic, etc) Both
boys and girls may study in these schools, but
it is customary to have more boys in the
technical schools, while girls prevail in lycées.
Pupils may begin university studies indepen-
dently of their secondary school education,
they have to undergo entrance examinations.
Astronomical courses lasting five years are
now available at five Polish universities The
proportion of girls studying astronomy is
about one-third, this 1s exactly true for our
Torun University as we have had exactly 33%
women in the course for more than 30 years
and | suppose it 1s also statistically true for
other Polish universities

What do the women do when they finish
their umversity education? First of all, some
80% get marned, usually during their fifth
academic year and then they have to follow

their husbands when these get settied and
look for such work as they can find in the
vicinity of their new homes. Women usually
prefer to teach at secondary schools (they are
prepared to teach astronomy and physics) as
working hours are shorter than elsewhere
while holidays are longer Some women work
" at scientific libraries, meteorological institu-
tes and computing centres. Only about 20% of
women graduating in astronomy begin a
scientific career in astronomy They are inno
way handicapped; they can get salaries equal
to those of men, yet in practice, if they have
their own families, then they can't spend as
much time as they should working on
astronomical problems. It is still worse if they
have to spend some nights at the observatory
and must leave the care of chiigren o the
husband, a paid baby-sitter, or perhaps
grandmother And while children are small, it
1s nearly impossible for a woman to attend
scientific conferences, either here or abroad,
or to go abroad for a scientific stay Such a
stay usually enables a young astronomer to
get more observational material for the
preparation of his doctoral thesis. Hence the
time for obtaining a doctor's degree is
normally much longer for a married woman
than for a man Therefore | think that an
astronomical career is much more difficult for
a married woman than, for instance, the
career of a physicist or a mathematician also
working at a university
If in her astronomical career a woman is
given a chair in astronomy in one of the
universities, then she may work till 70, which
1s the age of retirement for professors, both
women and men Generally speaking, thereis
no iegal difference in rights between menand
women Women may be elected to parlia-
ment, they may be given the posts of
munisters, of directors in various branches of
industry. of university presidents, and every-
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. The pause that refreshes - participants recover from a difficult session
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informal discussion of plans to take place,
Monday, August 23, 1030, building A, Pres.
of Commissions Room (upstairs). Any
interested persons welcome.

where they get salaries equal to those of men.

Finally, | ought to mention Emeritus
Professor of Astrophysics, Miss Wilhelmina
lwanowska, former Director of our Institute of
Astronomy in Torun, Royal Astronomical
Society and many other scientific societies,
past Vice-president of the International
Astronomical Union, who is now retired, but
still 1s taking an active interest in Polish
astronomical life

Commission 12 and 10 —
Discussion Meeting on

Solar and Stellar Spots and
Activity Cycles

A 3-hour meeting on the above subject will
take place starting at9.00 on Tuesday, August
24 in the concourse Auditorium, room CA.
Note that this is a change of location from the
meeting room printed in the Final Program.
The discussion will include invited presenta-
tions by M. Rodono («The Starspot Pheno-
menon»), A. Vaughan («Solar and Stellar
Activity Cycles»), and M. Stix («Theories of
Spots and Activity Cycles»). In addition there
will be contributed oral presentations and
poster papers. For details please see the
Commission 12 Qulletin board.

Telescopes: 30-Inch
Cassegrain/Coude Telescopes

' PDS Microdensitometer
Data Acquisition System.

e Experience
o Versatility

e Engineering Excellence
e Manufacturing Quality

Perkin-Elmer has been designing and building
astronomical equipment to meet the strict professional
standards of major observatories for over 35 years.
During this time we have evolved standardized designs
for telescopes, auxiliary equipment —spectrographs,
cameras, photometers— and the PDS Microdensito-
meter Data Acquisition System, which are proven in
engineering excellence and field-tested by experience.
Our designs are modular in concept and allow for the
adaptation of a variety of options. In this way, we feel
that you will have a custom designed and crafted instrument specifically suited
to your observing needs. " |

If you are looking for the finest in astronomical instrumentation, Perkin-
Eimer can meet your needs.

714 /895-1667; Telex: 910/596-2374.

ASTRONOMICAL INSTRUMENTS

Spectrograph: B and C
Cassegrain Spectrograph

For information, contact Perkin-Elmer, Applied Optics Division, 7421'
Orangewood Avenue, Garden Grove, California USA 92642. Telephone:
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for flying Olympic Airways abroad -

Olympic Airways flies to 28 international destinations. e SR
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Participants attending Jolnl Discussion One. A study In concentration!

. AOS38-66

e most luminous Galactic X-ray source known

P.A. Charles

- Oxford;U.K. -

Department of Astrophysics, University of Oxford,

N

The X-ray object AO538-66 is now known
as the Periodic Recurrent Transient. Discove-
red in 1977 by Ariel V and positioned with the
HEAO-1 satellite, the unusual nature of this
source became apparent when its focation in
the LMC indicated an X-ray luminosity at peak
of ~ 10% erg s™'. This is ~ 100 times brighter
than any other galactic X-ray source and
comparable to the integrated X-ray output of
a normal galaxy such as the Milky Way and
M31 The X-ray outbursts recur every 16.65

days at which time the optical counterpart

brightens from B ~ 15 to 13. Studies of
archival plate material by Skinner have indi-
cated that this has occurred for at least the
past 50 years, although there are times of
inactivity when no outbursts occur.

¥ AO538-66 was in an inactive state for most
of 1980 but came out of itin November 1980 so
that our CTIO 4 m and AAT spectroscopy in
Dec/Jan 1980/81 indicated growing activity
{Balmer, He | emission) superposed on the
spectrum of a B2 (Il star At maximum the
spectrum lines showed multistructure P Cyg-

ni profiles and the addition of powerful He llA
4686 emission (which we interpret as
indicating the turn-on of the X-ray source).
The quiescentor uncontaminated line veloci-
ties are in excellent agreement with the LMC
systemic velocity thus confirming its location.
No 16.65 day radial velocity modulation is
evident, almost certainly as a result of the
large and chaotic mass-motions evidentin the
system. At this time an [UE spectrum was also
obtained near minimum light that showed the
continuum of a B2 ill star (Tetr = 18500 K)
together with a C IV % 1550 P Cyg profile that
indicated a wind velocity of Ve = 1600 km s
Subsequently (in April 1881) IUE spectra
were obtained near phase O that indicated
dramatic changes in the UV spectrum. C IV,
He Il, N V and Si IV were now very powerful
and broad (~ 3000 km s”!, in stark contrast to
the UV spectra of other galactic X-ray
sources) superposed on a redder continuum
of a~ B 9 | star (Tett = 12000 K).
The periodic (and presumed binary)

nature of the outbursts and their tremendous

range and peak power clearly require an
eccentric orbit. Taking the B star to be of 12
Me with an orbiting neutron star of 1 Me
indicates a maximum e ~ 0.8 if the compact
object skims the primary's surface. The
source of the mass transfer is unlikely to be a
stellar wind because of the very large
maximum X-ray luminosity range and also the
absence of X-rays at periastron during
inactive periods. We thus interpret the mass
transfer as being due to tidal lobe overflow.
Since the primary is rotating at ~ 400 km s’
{the quiescent spectral lines are resolved) this
infers that «co-rotation at periastron» is
achieved and the (modified) Roche lobe
formulae can be applied to give e=0.7
assuming that the primary fills its Roche lobe
at periastron. Material is available for transfer
when this lobe lies within the B star envelope
and a rough estimate of this amount is ~ 107
Me. Hence the observed X-ray luminosity can
be obtained with an efficiency of only ~ 107
(since radiation pressure effects will be
substantial). A large amount of this material

will be blown out and will escape the system
(as observed) thus forming the large optically |
emitting region at outburst. The recent
discovery of 69 ms X-ray pulsations from -
AO538-66 by Skinner et al has given
considerable support for this model because
the observed P/P is consistent with that |
expected due to eccentric binary motion with
e =07.

Our 1981/82 observations indicate a
possible long-term trend in the size of the
outbursts (peaking during summer 1981 and
now declining) and thus suggesting that an |
inactive period may be approaching. Further
observations are needed to verify this, as well
as joint X-ray /IUE /optical /radio programsto
define the model in detail. This extraordinary
object is the ideal transient to study because
of its predictability as well as being an
example of an object that periodically
approaches the condition of a common
envelope binary.
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