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by Gyorgy Marx

LOOKING upwards on a
clear night, we see myriads of stars,
thousands upon thousands of them
twinkling in the dark sky. The bright-
est stars are visible to the naked
eye up to some thousands of light-
years away. With the aid of tele-
scopes they can be distinguished at
distances thousands of times greater,
up to some millions of light-years.

At a greater distance still, individual
stars can no longer be distinguished,
although they can be seen as galaxies,
similar to our own of which the sun
is part. These galaxies comprise
thousands and hundreds of thousands
of millions of stars. The total light
emitted by such galaxies can be
recorded up to distances of some
thousands of millions of light-years.
The light we register on a photo-
graphic plate began its journey at a
time when life had barely commenced
on earth.

And yet we can probe in this way
only a minute portion of the universe.
We should have to penetrate much
further into the depths of space and
time to discover the structure and the
history of the universe. The heavenly
bodies, stars and galaxies we can see
now began to form more than ten
thousand million years ago. [t would
therefore be necessary to go back at
least ten thousand million years into
the past in order to understand the
history of the genesis of matter.

Before Copernicus, man had a
simple picture of the universe. lts

GYORGY MARX is professor of theoret-
ical physics at the University of Budapest
and chief editor of the Hungarian scien-
tific publication "Fizikai Szemle® (Physics
Review). For his studies on the quantum
theory of particles he was awarded the.
Hungarian Kossuth Prize in 1955. This
article is condensed from a' series of
six talks recorded by the author for the
International University of the Air.

QUASARS
AND THE BIRTH
OF THE UNIVERSE

Text copyright © Reproduction prohibited

centre was the earth, the natural focus
for the condensation of matter.
Copernicus removed the terrestrial
globe from this privileged position.

The Neapolitan philosopher Gior-
dano Bruno, an admirer of Copernicus
and friend of Galileo, had already
conceived the notion of an infinite
number of worlds all of equivalent
importance. From then on the
universe was represented as being
full of heavenly bodies distributed
uniformly in space and time and of
homogeneous density, in the same
way that the molecules of gas are
distributed in a storage tank.

At first the stars and our sun were
taken as being the molecules of this
cosmic gas. But, following the work
of the U.S. astronomer, Edwin Hubble,
the galaxies—those islands of matter
containing thousands of millions of
stars—have become the molecules of
cosmology.

However, things are not quite so
simple. Galileo taught that the same
laws of physics are applicable in the
heavens as on earth. If we attempt
to apply the laws of universal
gravitation to a gas of infinite extent,
like that in which the galaxies are
molecules, a simple «calculation shows
that this gas could not be in a state
of equilibrium. Either the force of
attraction will prevail or the cosmic
repulsion will predominate. A gas
formed of galaxies must of necessity
either expand or contract.

In 1926 observations made by
Hubble showed that the universe is
receding. The further into the depths
of space we look the faster are the
galaxies we can see receding from us.
All these observations have con-
firmed Hubble's law that the speed of
recession of galaxies is proportional
to their distance from us.

Galaxies at a distance of a thousand
million light-years have a recession
speed of 30,000 kilometres per second,

that is a tenth of the speed of
light. Those that are twice as far
away—two thousand million light-

years—are receding from us twice as
fast, and so on. The universe is not
a static, invariable formation. It
unfolds before us a picture that
changes with time.

Living in an evolving universe we
cannot but speculate as to what took
place in the past and what is to happen
in the future. How long will this
recession, this expansion of the
universe continue? If it is to continue
indefinitely the galaxies will end up at
such vast distances one from the
other that the light emitted from one
galaxy will no longer be able to reach
even those galaxies that at one time
were closest. [s our own galaxy, the
Milky Way, destined then to float like
a solitary island in the void?

SUPPOSE that we, as it
were, run the film backwards towards
the past. We should then see the
galaxies getting closer to one another,
and it can be deduced that about ten
thousand million years ago all the
matter of the universe was very highly
condensed. Expansion must have
taken place from an extremely dense
state and have begun in a manner
similar to an explosion,

Many astronomers, relying on the
Friedman calculations, have adopted
this hypothesis of an original state in
which matter was very dense and have
attempted to deduce from it, by
calculation, the various conditions
observable in the universe as it now
is. Others have had some reserva-
tions about this, pointing out that a
chain of deduction going so far back
is at the mercy of the slightest cir-
cumstance that might have been over-
looked.

In the midst of this sea of specula-
tion, a first point of reference became
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QUASARS (Continued)

There is only one possible ex-
planation for such a large number of
photons in space. They were produc-
ed in the heart of matter that is highly
condensed and extremely hot, just as
it must have been 10,000 million years
ago when the universe began to
expand. ’

From this starting point, with the
radiation spreading over a greater and
volume, the temperature
diminishes. At three degrees abso-
lute, radiation today bears witness
that the starting point for the expan-
sion of the universe was a special
state of matter with the temperature
doubtless exceeding a billion degrees
and with radiation predominating over
atomic matter (1).

ACCORDING to lacob Zel-
dovitch’s calculations, during the first
second of expansion the temperature
dropped to ten thousand million de-
grees, and, at the end of the first mi-
nute, to some millions of degrees. At
this point matter began to dominate
with the formation of the first atomic
nuclei. During the first ten million
years the temperature dropped to four
thousand degrees and, in the heart of
the ionised plasma, neutral atoms, that
is to say atoms having their full com-
plement of peripheral electrons, were
able to form.

After that, vast clouds of gas were
able to develop, each of them forming
the basis of a galaxy. Gradually the
universe took on the aspect that we
know today and we move from the
realms of misty speculation to those of
scientific research based on observa-
tion,

Naturally, the residual radiation at
three degrees absolute gives only a
confused picture of the birth of atoms
and galaxies without providing any
details. The information that can be
drawn from the present state of atomic
matter gives a no less distorted pic-
ture.

Heavy elements are being formed
continuously in the universe of today.
It is, then, almost impossible to deduce
from our present knowledge the origi-
nal proportion of the elements and,
hence, the density and temperature
conditions prevailing at the beginning.
This is why astronomers would find it
of inestimable value if direct undis-
torted evidence, providing specific
information about the initial phase of
the universe, were to be discovered.

In fact we should need beacons
visible at enormous distances, a billion
times brighter than the stars and a
hundred times brighter than the
galaxies, to find our way far enough
into the depths of space and time to
be able to discover there the structure
of our universe.

(1) In this text "Billion” is used in the
English sense to mean a million million.

Now it is precisely such beacons
that astronomers believe were dis-
covered during the early years of this
decade. These stars have been
named quasars, a word formed from
the contraction of the phrase “quasi-
stellar”. In fact they are galaxies of
a particular kind which were at first
mistaken for stars.

Quasar 3-C-9, which has been iden-
tified both optically and by radio-
telescope, has a light spectrum whose
rays are displaced 215 per cent
towards the longer wave lengths. If,
as is generally accepted, this “red-
shift“, as it is called, is due to the
velocity of recession, and if this
velocity is proportional to distance
(in other words, if our universe is
expanding), this redshift corresponds
to a recession velocity of 240,000 kilo-
metres per second and to a distance
of eight thousand million light-years.

The astonishing thing is that these
stars emit enough light or radiation
energy to be discernible at such
distances. Their output of energy can
be estimated at more than a billion
times the light of the sun.

Beyond this distance the objects
are too pale for it to be possible to
measure their redshift and our optical
telescopes can probe no further, But
eight thousand million light-years
indicates that the light from Quasar
3-C-9 has been travelling for that
length of time. To look at this
quasar- is, therefore, to look eight
thousand million years into the past,
that is to say, to cover about 80 per
cent of the history of our universe.

EVEN though at present
eight thousand million light-years
appears to be the extreme limit for
optical observation, radio-astronomy
can take us further. In fact, radio
sources of the same type as quasars
and weaker than 3-C-9 have been
detected by radiotelescopes. If we
assume that all these radio sources
have the same absolute intensity, their
apparent intensity allows us to estimate
the range of our radiotelescopes as
being nine thousand million light-
years. This range is largely exceeded
by the new giant radiotelescope sited
in a natural bowl at Arecibo, Puerto
Rico (See “Galaxies Caught in a Steel
Mesh,” “Unesco Courier”®, Jan. 1966).

It is expected that the new radio-
telescope will be able to record
emissions from radio galaxies and qua-
sars situated at distances of ten to
twelve thousand million light-years. This
means that it will be possible, so
to speak, to listen to a direct broad-
cast of the beginnings of the universe.

This possibility, which just a few
years ago would have been consid-
ered fantastic, has become a reality
thanks to the extraordinary intensity
of the quasars’ output both of light

and radiation. Their radio emission
is the result of one or several
explosions which, at the same time,
heated the central nucleus in such
a manner that it could shine like a
million suns for a million years or
longer. Radio emission from the
radio galaxies is due to an explosion
of a similar kind, but perhaps less
intense.

These beacons in space can be
used as triangulation points from
which to map the entire stellar field
in space and in time. This is not just
a hope for the far off future. The
map-making venture has already begun
and the results obtained are of
enormous interest.

W HAT can we assume about
the behaviour of quasars throughout
time? During the hundred thousand
years that followed the first flash, ra-
diation must have been of constant
intensity. From then on the strength
of the radiation began to decrease ex-
ponentially. A million years after this
spark-off the power of radiation was
already only a thousandth of what
it had been at the start, and after ten
million years it had again diminished
a thousand times. At this point the
quasar fades to the extent that it
is no longer discernible. No quasars
have been detected whose age has
been assessed at more than a few
million years.

Their distance and their distribution
in space can be calculated by their
apparent intensity. It then becomes
noticeable that their density in space
is more or less homogeneous within
the limits of one to two million light-
years. Beyond this distance the
number of quasars appears to increase
in all directions. Their density
doubles ¢ver a spherical layer with
a radius of some thousands of millions
of light-years. Beyond that it dimin-
ishes again strongly and, at the radio
horizon, nine thousand million light-
years away, the density is only a
fiftieth of that observed in the close
range.

In reality, this arrangement in space
expresses evolution in time, the
quasars being observed at distances
that correspond to the date of their
existence. If quasars seem to us
to be more numerous at a distance
of some thousands of millions of
light-years, this is because in that
distant period of time their eruptions
were more frequent.

If we look further still, we see
scarcely any quasars, despite the fact
that our radiotelescopes are now
powerful enough to detect radio
sources even further away. This is
because we are reaching back into
an era preceding the first quasars.

If we can liken quasars to the
nuclei of galaxies burning themselves

CONTINUED ON PAGE 41



THE WEAVING OF AN
ENGINEERING MASTERPIECE
—A SPIDER'S ORB WEB

A step-by-step analysis by a structural engineer
of the extraordinary way a spider builds its web

by Bert E. Dugdale

EARLY one morning in
August of 1942, at Fayson Lakes, New
Jersey, an opportunity came to me
that 1 had watched for, but missed,

BERT E. DUGDALE is a retired Ameri-
can structural engineer. His interest in
spiders began as a child. Later, in his
professional life he was struck by the
similarities between the problems faced
by a spider building a web and those
that confront construction engineers. This
led him to undertake the painstaking
observation of the actual weaving of a
web. His article originally appeared in
“Natural History”, the journal of the
American Museum of Natural History,
New York, in March 1969.

for many years. A spider had just
completed placing the structural sup-
porting lines for a web. Realizing that
this was my opportunity to study the
step-by-step construction of a spider
web, | hurriedly assembled my draw-
ing board and paper, my pencils, and
a six-foot rule, so that | could record
as carefully as possible the steps to
completion. My chair was placed so
that | was about an arm’s length from
the weaver as | watched it.

As the spider added new elements
to the web, | added corresponding
new lines to my sketch, along with
noting the order in which the lines
were being made. The spider kept
me busy indeed, and | had little time
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to ponder the engineering significance
of what it was doing. After both of
us were through with our work, we
each went about our own affairs. The
sketch eventually ended up in my
filing cabinet at home.

Twenty-three years later, in the
course of shifting papers, 1 found it
again, and it fascinated me. | began
plotting the stages of the spider's
work on different sheets of paper,
and only then, as step-by-step | traced
what it had been doing, did | begin
to realize the full significance of the
pattern it had followed—a pattern
corresponding to a detailed blueprint
that left little to chance.

Drawing below left shows where
CONTINUED ON NEXT PAGE

The three main structural lines are in place, providing a

1 triangular-shaped framework for a web roughly 15 c¢m. (6 in.) across.
Lines measure respectively 77 cm. (30 in.) to .the anchorage point on
the log cabin, 100 cm. (39 in.) to the hazel bush and 77 cm.
to the rock plant. The first radial lines (1 to 6) are in place.

FOUR STAGES
IN THE WEAVING
OF A WEB

Nature’s most expert
spinners and weavers,
spiders spread their
silken nets where they
are most likely to
ensnare flying insects
and other prey. On
these pages, an engineer
describes the methodical
four-stage workplan
followed by a spider as
it wove a web in his
garden, noting each
operation step by step.
Sketch on right shows
the garden site where
spider anchored its web
to a log cabin, a hazel
bush and a rock plant.

Drawings © by
the author
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ENGINEERING MASTERPIECE (Continued from page 39)

determine, or stabilize, a plane. Also,
the triangle is the basic form used in
construction to secure stability and
equilibrium.

The division of the web-weaving
process into four separate steps
closely reflects similar procedures in
the construction of a building:

B Laying the foundation.
B Placing the structural framework.

B Building the scaffolding for en-
closing the structure.

B Preparing the place for occu-
pancy, and removing the scaffolding.

After construction, the spider will
continue to have engineering prob-
lems, but now under the heading of
“Repairs and Maintenance”.

It was hard not to think in human
terms as well as strictly engineering
terms when contemplating the events
at this place. These questions occur-
red to me:

® Why was it that so many webs
had been constructed at this same
location, the various spiders taking
advantage of the same existing cabin
logs, tree branches, protruding rocks,
etc.,, to build above the little wild
garden? Are spiders able to stand off
far enough and in some way survey
all the attributes of a possible web
site?

@ Having selected a site, can the
spider then determine which of several
logs, branches, etc.,, would be most
suitable for anchorages?

® Can a spider, having established
a line from the end of a certain log

to a branch, say six feet distant, then
use some decision-making process
that eliminates several alternate pos-
sibilities in favour of centering the
web directly above the pathway, where
insect traffic will be heaviest?

These and many other questions are
unanswered, as far as | have been
able to discover. | myself have no
answers but it is my belief, based on

many years of observation, that scores
of spiders, of various species, have
built webs at this site in a manner
that suggests that the answer to these
questions could be “yes”.

At least, | can say that the same
structural problems had been faced by
innumerable builders, and all of them
had been solved in the same compe-
tent manner. |

SPINNING LESSONS FOR THE SCIENTIST

The web building spider can be a unique laboratory animal that may help
scientists to investigate many aspects of physiological, behavioral and psychological
research, say three sclentists who have made extensive studies of spiders at work
on their webs. Their conclusions are published in a short and easy-to-read little
book, “A Spider's Web, Problems of Regulatory Biology” (1).

Their study reveals many interesting and little-known facets of the spider's habits
and working methods. Spiders produce with amazing speed large amounts of silk
which they daily spin into a web of specific design. The authors discuss the anatomy,
physiology and histology of the silk glands, as well as the composition of the silk
itself.

The web is of utmost importance in the life of the spider, and its design has
presumably evolved through some selective process. The authors point out that
the spider nervous system is programmed to achieve construction of a web through
the spreading of silk. The specific nature of the web enables it to be characterized,
and thus computational methods for describing it in mathematical or geometrical
terms can be drawn up.

The authors suggest that the detailed geometric patterns of webs are important
for proper mating by providing a clear and unambiguous signal for an approaching
male. They also note that spiders are able to catch and process flies on strange
webs as efficiently as on their own.

The scientists studied the many differences that occur in web patterns resulting
from natural processes such as aging, growth and weight changes in spiders, as
weli as others induced by “manipulating” spiders through the use of drugs and by
other means, and they describe the effects of drugs on web weaving behaviour.

Since spiders build webs frequently, it is possible to have a spider in “normal”
condition construct a web, then make some alteration to the spider and compare

New York, 1968, 107 pp.

the resulting web with the normal or standard from the same animal.

(1) By P.N. Witt, CF. Reed and D.B. Peakall. Springer-Verlag, Berlin; Heidelberg,

QUASARS AND THE BlRTH OF THE UN|VERSE (Continued from page 34)

out and aging rapidly, the date that
they flared up must be related to
the birth of the galaxies, The quasars
must be contemporary with the birth
of the galaxies or have followed at

a limited interval of time. They
therefore  situate in time the
birth of the galaxies which in

turn denotes a critical state of the
matter of the universe, already con-
siderably cooled down after the initial

explosion. Thermal turbulence must
already have reduced sufficiently
to allow gravitational forces to

accumulate the vast mass of the
proto-galaxies, that is, the galaxies
in the process of condensation,

From these observations it seems
to follow that the period in which

quasars flared up reached its cul-
mination eight to nine thousand
million years ago. It is unlikely

that more than nine thousand million
years ago there were many quasars.

We are living in a comparatively
calm period of the development of

the universe, at a time when matter
has long been gathered together in
galaxies or stars. But with our
radiotelescopes we can survey the
past and reach back to an earlier
stage in the life of the universe to
an epoch in which thermal flux and
not the accumulation of matter was
the dominant factor. We are on the
point of having access to the very
dawn of the world at a time when,
perhaps, there were no stars and all
that existed was amorphous matter.

The initial results of this investiga-
tion are still far from precise. The
given facts of time and distance will
have to be checked and verified. This
will be the task of larger telescopes
that are today planned or under
construction, The results they supply
will enable astronomers and astro-
physicists to re-constitute the history
of our universe.

The first radiotelescope was built
scarcely a quarter of a century ago

and the first optical telescope three
centuries ago. Man has existed on
earth for a million years and life for
a thousand million years. The sun,
the earth and the planets are six
to seven thousand million years old
and the galaxy of which we are part
goes back eight to nine thousand
million years. The expansion of the
universe, which can still be observed
today, may have begun ten to twelve
thousand million years ago. But the
further back we go into the past
the more uncertain become the events
that marked the prehistory of the
universe.

It is not so long since scientists
began their enquiry into the past of
man and of the earth. To avoid
straying in the labyrinths of specula-
tion or losing their way in the mists
of space and time, they now have
as guides the quasars, those beacons
whose light and radio signals travel
towards us across thousands of
millions of years. u
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1 For Unesco Courier only: A.S. Narvesens Litteratur-

Kowloon. — HUNGARY. Akadémiai Kényvesbol

Vici u. 22, Budapest V; A.K.V. Kényvtirosok Bolea,
Népkoztirsasig utja 16, Budapest VI. — ICELAND.
Snaebjorn Jonsson & Co., H.F., Hafnarstraeti 9, Reykjavik.
— INDIA. Orient Longmans Ltd., Nicol Road, Ballard,
Estate, Bombay 1; 17 Chittaranjan Avenue, Calcutta 13;
36a, Mount Road, Madras 2; 3/5 Asaf Ali Road., New
Delhi 1; Sub-Depots: Oxford Book & Stationery Co.
17 Park Street, Calcutta 16 and Scindia House, New Del-
hi: Indian National Commission for Unesco, att. The Libra-
rian, Ministry of Education, “C" Wing, Room N* 214,
Shastri Bhawan, New Delhi 1. (Rs. 13.50). — INDONE-
SIA. Indira P. T., Djl. Dr. Sam Ratulangie 37, Djakarca.
—=I1RAN, Iranian National Commission for Unesco, 1/154
Avenue Roosevelt, B.P. 1533, Teheran. — IRAQ. McKen-
zie's Bookshop, Al- Rashid Street, Baghdad: University
Bookstore, University of Baghdad, P.O. Box 75, Baghdad.
— IRELAND. The National Press,2,Wellington Road, Balls-
bridge, Dublin, 4, — ISRAEL. Emanuel Brown, formerly
Blumstein's Bookstores, 35 Allenby Road and 48 Nahlat
Benjamin Street, Tel-AvivIL. 12.50. — JAMAICA. Sang-
ster's Book Stores Ltd., P.O.Box 366, 101 Water Lane,
Kingston. — JAPAN. Maruzen Co. Ltd., P.O, Box 5050,
Tokyo International 100-31. — JORDAN. Joseph |. Bahous
& Co., Dar-ul-Kutub, Salt Road. P.O.B. 66, Amman, —
KENYA, ES.A. Bookshop. P.O. Box 30167, Nairobi.
— KOREA. Korean National Commission for Unesco,
P.O. Box Central 64, Seoul. — KUWAIT. The Kuwait
Bookshop Co., Ltd., P.O. Box 2942, Kuwait. — LIBERIA,
Cole and Yancy Bookshops Ltd, P.O. Box ‘286.
Monrovia. — LIBYA. Agency for Development of
Publication & Distribution, P.O. Box 261, Tripoli. —
LUXEMBURG. Librairie Paul Bruck, 22, Grand-Rue,
Luxemburg (F.L. 170). —MALAYSIA. Federal Publica-
tions Sdn Bhd., Balai Berita, 31 Jalan Riong, Kuala Lum-
pur.—MALTA. Sapienza’s Library, 26 Kingsway, Valletta.
—MAURITIUS. Nalanda Company Ltd., 30, Bourbon
Street, Port Louis. — MONACO. British Library, 30,
Bld. des Moulins, Monte Carlo. — NETHERLANDS.
N. V. Martinus Nijhoff, Lange Voorhout, 9, The Hague.
(fl. 10). — NETHERLANDS ANTILLES. G. C.
T. Yan Dorp & Co. (Ned Ant.) N.V., Willemstad, Cura-
gao. N.A. (NA fl 5.25). — NEW ZEALAND. Govern-
ment Printing Office, Government Bookshops at: Rutland
Street, P.O. Box 5344, Auckland; 130 Oxford Terrace,
P.O. Box 1721, Christchurch; Alma Street, P.O. Box 857
Hamilton; Princes Street, P. O. Box 1104, Dunedin; Mul-
grave Street, Private Bag, Wellington. (§ 2.15) — NOR-

. Box 6125,0slo 6. — PAKISTAN, The West-Pak
Publlshmg Co. Ltd.,, Unesco Publication House, P.O.
Box 374G P.O., Lahore;Showrooms:Urdu Bazar, Lahore.
and $7-$S8 Murree Highway, G/6- 1, Islamabad, Pakistan
Publications Bookshop, Sarwar Road,Rawalpindi ; Paribagh,
Dacca. — PHILIPPINES. The Modern Book Co., 928,
Rizal Avenue,P.O. Box 632, Manila.— POLAND. All publi-
cations: ORWN PAN Palac Kultury, iNauki, War saw
For the Unesco Courier only : RUCH, ul. Wronia, 23,
Warsaw 10.— PORTUGAL. Dias & Andrade Lda,Livraria
Portugal, rua de Carmo 70, Lisbon.— PUERTO RICO.
Spanish English Publications, Eleanor Roosevelt 115.
Apartado 1912, Hato Rey. — SINGAPORE. Federal Pu-
blicacions Sdn Bhd., Times House, River Valley Road, Sin-
gapore 9. — SOUTHERN RHODESIA. Textbook Sales
(PVT) Led., 67 Union Avenue, Sahsbury., — SUDAN,
Al Bashir Bookshop, P. O. Box 1118, Khartoum. —
SWEDEN. All publications : A/B C.E. Fritzes Kungl.
Hovbokhandel, Fredsgatan 2, Box 16356, 103 27 Stock-
holm 16. For the Unesco Courier : Svenska FN.
Forbundet, Vasagatan 15-Iv 101 23 Stockholm 1
Postgiro 18 46 92 (Kr. 18) — SWITZERLAND.
All  publications: Europa Verlag, S5 Rimistrasse,
Zurich, Librairie Payot, rue Grenus 6, 1211,
Geneva 11, C.C.P. 1-236. “Courier” only : Georges
Losmaz, 1, rue des Vieux-Grenadiers, Geneva, C.C.P.
12-4811. (Fr. S. 12). — TANZANIA. Dar-es-Salaam
Bookshop, P.O.B. 9030 Dar-es-Salaam. —- THAILAND,
Suksapan Panit, Mansion 9, Rajdamnern Avenue, Bangkok.
(37.50baht). — TURKEY, Librairie Hachette, 469 Istiklal
Caddesi, Beyoglu, Istanbul. — UGANDA. Uganda Book-
shop, P.O. Box 145, Kampala. —SOUTHAFRICA.
All publications: Van Schaik's Bookstore (Pty). Led.,
Libri Building, Church Street, P.O. Box 724, Pretoria.
For the Unesco Courier (single copies) only: Central
News Agency P.O. Box 1033, Johannesburg.

— UNITED ARAB REPUBLIC (EGYPT). Librairie
Kasr El Nil, 38, rue Kasr El Nil, Cairo. Sub/agent:
La Renaissance d’Egypte, 9 Sh. Adly-Pasha, Cairo. —
UNITED KINGDOM. H.M. Stationery Office, P.O.
Box 569, London, S.E.l, and Government Bookshops
in Llondon, Edinburgh, Cardiff, Belfast, Manchester,
Birmingham and Bristol. (20/-). — UNITED STATES.
Unesco Publications Center, P.O. Box 433, New York,
N.Y. 10016 ($ 5). — U.S.S.R. Mezhdunarodnaja Kniga,
Moscow. G-200. — YUGOSLAVIA. Jugoslovenska
Knjiga ,Terazije, 27, Belgrade; Drzavna Zaluzba Slovenije,
Mestni Trg. 26, Ljubliana.
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