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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.
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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
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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.
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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™/
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