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® INAUGURATION
OF ATOMIC AGE

THE time gap between a sci-
entific discovery and its com-
mercial development is shrinking
rapidly in our days. The main prob-
lem is to see to it that the increas-
ing  beneficial potentialilies  of
science really ‘do enter our lives as
a force for good and that the com-
bined efforts of the peaceloving
geoples create an insurmountable
arrier to their application for war.

One of the greatest victories of
science is the unravelling of the
atomic mystery, With this discovery
the outlines of the atomic age have
emerged in all clarity.

We date the beginning of the
atomic age not from the fragic flash
of uncontrolled nuclear reaction in
the atomic bomb - exploding over
Hiroshima, as a result of which the
survivors of ‘this  crime are still
lingering on In Japanese hospitals,
but with the commissioning of the
first commercial power station in
the world fed by afomic power.
Atoms for peace emerged into this
world on June 27,1954,

Soviel people are accustomed to
electrification on a vast scale. Com-
pared with the power of the hydro-
electric stations on the Volga, which
runs into millions of kilowatls, the
capacity of the first atomic power
station—5,000 kilowatis—seems in-
significant. However, the important
thing is not the number of kilowatt-
hours generated but that it demon-
strated for the first time that the
artificial fission of an atomic nu-
cleus could be used for the genera-
tion of electricity, Besides being a
victory for our scientific and fech-
nical thought this was a triumph of
lofty and humane social ideals.

Soviet scientists have made no
secret of their experience in the
construction and maintenance of
the atomic station. The first atomic

station was open for inspection and
shortly after it wenl into operation

Soviet scientists delivered a series
of lectures on the principles of its
designt at an international confers
ence in Geneva.

Following the Geneva. Confer-
ence the construction of atomic
power stalions gained momentum
in the USSR and in other countries,
Including the USA, Britain and
France. However, there is always
a  beginning to everything and
grateful generalions will always
remember the event which even to-
day is viewed.as an epoch-making
development.

® THE FIRST PLANT

T HE atomic power station of the
Acadeny of Sciencés of the
USSR stands in an  enchanling
Russian forest, and there is a
%_eneral air of peace and tranquillity.
here is no black smoke to pollute
the fragrance of ‘the surrounding
reenery, mno trains bringing in
uel supplies. Neither the trees sur-
rounding the building nor (their
remote ancestors which have now
become coal are in danger of dis-
appearing into the insatiable maw
of a steam bailer.

The ‘station building is as neal
and clean as a school. No supplies
seem to~ be “delivered there but
there ‘is a conlinuous stream of
electricity coming from the plant,
going ‘out to local consumers at
enterprises and collective farms.

The deductions and experiments
which Ted to the discovery of atomic
energy are breath-fakingly complex
but the final conclusions are as
simple as «he -culmination of any
great cause of ‘mankind. Man's
genius has:the ability to find simple
solutions, simple keys to the most
intricate locks barring: the way to
the mysteries of nature.

1§ we are not surprised at the
miraculous fact that fire may be
induced by such primilive means as
rubbing lwa pieces'of wood togeths
er and that the miracle of electricity
may be produced by such a simple
manipulation as waving a magnet
over a coil of wire, there is no need
fo be surprised that the great
miracle of atomic. energy is also
wrought by basically simple opera-
tions.

In arder to oblain atomic energy
one has to. place bricks of uranium

A ‘powerful- atomic furnace, how-
ever, needs even more careful
tending than a match burning in

*  the wind. Telemechanics stretches
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out its steel hands to control this
process. which has to'be kept out
of the way of all living matter.

All technological units of the sta-
tion are viewed from a control post.
On it is an electrified mnemonic
diagram. The diagram Is remark-
ably simple: the steam heated by
the atomic pile rotates a steam tur-
bine and the turbine rotates a 5,000
kilowaif generator.

® WHAT NEXT!

F ULL use has been made by So«

viet specialists of the ex{)erience
gained in the operation of the first
atomic electrical station for the
development of more powerful stas
tions at Voronezh and Beloyarsk:
The first sections of the Novovoro-
nezh and Beloyarsk stations have
been bullt (210,000 and 100,000 kilo-
watts). Quite recently, towards the
end of April this yefr.ln powerful
eaclor was successfully put jnto
3 “rﬁ#?ssfaﬁ' al 'the ?g’dr KElrchalov
Beloyarsk Atomic Station. The
atom, one of the &yibols of our
age, started its constructive work
In the Urals forest, too.

A new [Jaitem of operation has
been developed for the Beloyarsk
statioh—it was decided for the first

* time fo have the steam superheated

in ihe pile. itself. As it passes
through the ducts of the reactor, the
steam of the secondary circuit is
superheated and sent to a 100,000-
kilowatt turbo-generator. This is a
Soviet innovation in atomic engi-

“neering—a new branch of engineer-

ing has made ils appearance, just
as electrical engineering, thermal
engineering, radio engineering, efc,
appeared in their time.

Some time ago Academician Ana-
foly Alexandrov, director of the
Kurchatov  Institute of Atomic
Power, reported that the second
sections of the Novovoronezh and
Beloyarsk atomic stations would

spaced by graphite to form a very
accurately calculated edifice. If the
sizes and the proportions are
chosen correctly the uranium bricks
will begin to be spontaneously
heated and myriads of atomic mi-
cro-explosions  will occur within
them, producing an immense quan-
tity of energy.

Among the fragments produced
in this process new neutrons will be
borm—new ‘“charges”. This is the
start of the chain reaclion of ur-

anium fission—the simplest process

of obtaining atomic energy. As a
result we have an atomic furnace,
an atomic reaclor, an alomic source
of heat. This is a miraculously
economic furnace; i takes only a
few grammes of fuel to generate
tens of thousands’ of kilowatt-hours
of energy.

Only 30 grammes of
needed’ to keep the station going
for 24 hours. A coal-fed station
would consume more than seven
railway ftrucks of coal in the same
period.

fuel are

have

200,000
though the construction costs would
be practically the same as for the
first seclions, and this would slash
substantially the cost of electricity.

and
respectively,

capacities - of 365,000
kilowatts

Estimates indicate that with
greater capacity the cosl of elec-
{ricity generated by atomic slations
drops far more quickly than is the
case at thermal stations using con-
ventional fuel. This is understand-
able because -cost ‘of radiation
profection, system of control and
operation are almost totally un-
related to reactor capacity.

Academician Alexandrov believes
that given slations of about one
million kilowatts and  reactors of
about 500,000 kilowatts or more, the
electricity. generaled by atomic
power ‘stations will be cheaper than
that produced by thermal stations
in the northern and western areas
of the USSR. Thus the development
of atomic eleclric stations is be-
.coming a commercial proposition.

“It can be said,” the Academician
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Facts of Interest

= @ The first atomic power station is housed in three build-
ings: the atomic reactor and the steam generators (heat-ex-
changers] where steam is generated are in one of them; an-
other building is for the steam furbine and the eleciricity
generator; the fhird is for the removal of the small quantities

of radioactive gases.

@ There are at present about 10 types of installations
and reactors for obfaining nuclear energy.

@ At present the main source of nuclear energy for
£ peaceful purposes Is uranium and not even all natural uran-
£ Ium but only 1/140th part of it—the so-called light uranium
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stated, “that the stage of explora-
tion in this fleld is practically over.
Furthermore, there are no obstacles
keeping us from making the next
step—starting the development of
a system of atomic power genera-
{ion consisting  of atomic power
stations, the production of ‘fuel
elements and of plants that will
nuclear® ‘fuel’ waste by
radiation and chemical means."

® YOUNGER
GENERATION

HORTLY before that, towards

the end of last year, small
{ransportable atomic power stations
of about 750 kilowatts successiully
underwent irials. A big advantage
of this type of stalion is that it can
be dismantled into units weighing
from 10 to 16 tons. These units can
be delivered to the construction sile

- by various means, even by aircraft,

Such stations are planned for con-
struction in the north and the east
of our country—wherever local fuel
is lackindg and its delivery invui\{ﬁs
many difficulties. Whenever the
Arctic Ci‘r[c're ;LS%FL question there is
alwiys the danger of the fuel not
being delivered on time. Meanwhile
a {ransportable atomic station, ac-
cording to estimates, can operate
reliably without recharging for two
years.

Last year the first surface ship
in the world with an atomic engine
~—the icebreaker Lenin—completed
its fourth navigation season. Cone
struction work on the vessel began
in Leningrad in August 1956 and
the ship was launched on December
5, 1957, Last summer the ship's
atomic reaclor was closely exam-
ined and it was found to be in pers
fect condition, The ship could have
operated without recharging for
another navigalion season but one
has to exercise caution in the severe
Arctic conditions, and so the heat
elements were replaced last year.

We are entering a new decade
of the peaceful wuses of atomic

energy enriched by a wealth of
scientific and fechnical experience,
So, we shall be building even more
highly perfected atomic stations
and ships in the future,

® DREAMING OF A
MINIATURE SUN

COULD this' be the end of our
searchings for new power
sources? A calegorical answer in
words and in actual deeds has been
supplied by Soviet scientist Acad-
emician Lev Artsimovich. “By no

means!” he wrote several years
ago. “No new source of energy
will be superfluous in future and

from this point of view, there are
particularly interesting possibilities
of using not fistion but fusion of
the lightest nuclei belonging to the
initial elemenis of Mendeleyev's
system of chemical elements. It is
worth noling that stocks of light
elements are inexhaustible fo all
intents and purposes.”

1f we learned to build thermo-
nuclear power stations it would |
mean that we would no longer
need to use any organic fuel for
power generation. Coal, oil, peat,
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[er uranium-235]. The main pa
or uranium-238] has so far fou
generation.

® One gramme of uraniul
as we can get from 2.5 tons of

® The atomic icebreaker *
ing for 4 navigation seasons, &
convoys of ships through the

® More than 3,000 indus!
institutions in our country use
clear radiation.
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ngineers. As for power, it
e delivered in any quanti
1ere stream, by any small
iver. Naturally, no harm s/
o the water in this process.
rom heavy hydrogen—the ful
tomic “fuel”—it will hardly change
t all. There is only one atom of =
eavy hydrdgen in every. 6000
rdinary hydrogen atoms. A’ number
{ effective means have been de-
eloped for /its extractiom.
Tt is also natural thal -
erature at which . ) the
elf-sustaining continuous  thermo-
uclear reaction {akes place
eavy hydrogen remely
t has been esti 0. i
00 million degrees Cenfigrade. In
omprehensible heatl This tempera.
ure is 25 times as in |
epths of the sun! True the thermo-
fm:'.lle::r ignlt;un o;rht:d qu;gp&ﬂs'
eavy ‘ani avy. rogen
difficult to :;{ﬂn).- calls fﬁf‘-
:mperature of about 40 million-
0 million degrees. it is less but

ot small either. 3 Vacuum chamber 1n

We are still far from resolying ! bt » - fo b
blém of nuclear fusion b R : - sy
N A e R e S 0 SPEEMDADY EATE" A100 Whe: sded 15 7oietive sliars
s Academician Artsimovich noted, : N s dioctive isotopes. “Tabel” 1
Hop aabte plaus 1 & magnetie: | OF  PRECIOUS AR A
i m, e = ¢ = iverse procésses - in e
eld. FRAGMENTS atoms are involved. Sirice in or'fi- :

‘nary chemical processes the dif«
ferent isotopes of a parficular ele-
ment behave in & similar fashion,
the behaviour of atoms of radio-
active isotopes will not differ from
that of non-radioactive atoms: ﬂtrg

Research along these lines, he
tid, had been going on for a
ecade at least in t%le United States,
1 Britain. and in our country.
lowever, only last year did it prove
ossible, at ‘least’ in a physical
<periment, to achieve stable plasma
L a temperature of tens of mil-

B ESIDES " being &' source of
thermal * energy & miclear
reactor can be regarded &s an Val-
chemist’s ‘furnace” of  modérd
scierice within which the transmuta-
lion of elements takes place. If {s
In the nuclear reactor that isotopes

special instruments, howeve

movements of these radioactive
\The

scouts can be foll

ons of degrees for hundredths of are born! These isotopes are arti- = af « s an

second. In terms of human life ficial  radinastive gersions of sr_h;‘l“tt:'salegﬁl. i

:istei;masn Ifnﬁntxiely small vaIueltbLllt atoms—the basis of nuclear engi- 1 has made possib Important
of atomic ‘processes it is neering other tha wer genera-  practical finding: elation |

e erin han power genera- practical findings in relation to the

tion which is dest:‘necr to accomplish
revolulionary developments in all
fields of science and production: in
industry, agriculture, public health,
‘and in all natural sciences.

‘migration  of  insects, and the
carrying by insects  of various
pathogens like fungi, bacteria,
viruses. Tt has been found that the
majority - of \common flies—vectors

sw method ‘of obtaining stable
lasma has been developed at the
urchatov. Insitute  of  Atomic
ower, i

‘The atomic icebreaker, Lenin.
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of uranium (heavy uranium,

1 @ Our industry now produces akiout 700 chemical com-
1 little application In power

pounds “labelled” with radioactive isofopes, about 400
compounds with stable isofopes, 500 types of sources of nu-
clear radiation, etc.

@ The city of Dubna in the Moscow Region Is a world-
famous research centre for the peaceful uses of nuclear
energy, where scientists from socialist countries work in the
Joint Nuclear Research Instifute. A new Research Institute of
Atomic Reactors has been opened in the town of Melekess
on the Yolga, and all kinds of atomic reacfors for the econ-
omy are being built and fested there.
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235 yields as much energy
igh-grade coal.

nin” has now been operat-
1 is in its fifth year of faking
im Arctic ice.

il plants, organisations and
adioactive isotopes and nu-
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ay, June

of  such ‘diseases as dysentery—
have a flying range of from two to
ten kilometres. Tagged Khosphorus
- has been used {o study the transfer
of bee: diseases from' one hive to
another.
Soviet - scientists A, Kursanov,
A. Kuzis Kryukov have used
radioa m,.cl,&}wrr fotdrsyc:ttver new
S e root system: the
absorption of carbon dioxide by the
roots from the soil and the way it
o the ' green parts of a

[ of-{hosphurus and
‘bont it has been pos-
borate a hypothesis of
sts that the main place
is the leaves of

of labelled atoms has:

establish that cotton;

i and clover assimilate phos-

thnmy, etfer when the latter is

ntroduced docally: than when the
fertilizer is d

.

The “Doughnut™ .Insnilatlon at the Plasma Research Department of the

® STORMING E
THE UNKNOWN

M EANWHILE physicists are de-

veloping’ the gains which have
been achieved * and are looking
forward to storming new regions
of the tnknown. They are continual-
ly attracted to probiems of the na-
ture 'of the forces of interaction
between the particles of an atomic
nucleus,

How many funidamental particles
are there and what is the explana-
tion' of their extraordinary and
diversified properties?

The main instrument of research
into the physics’ of fundamental

‘Rlnrlicles is powerful accelerators.

ow: & fiumber of couniries are
developing superpowerful  accel-
erators. %‘hc technical problems
involved In the development of
these machines. which are to be
several tens of kilometres long and
the expense, which is more than
small' states  can .afiord, are ex-
tremely great. Therefore the search

S

Kurchatov Institute of Atomic Power,

The method of radioactive tracers
has also been instrumental in the
study of the role of microelements
in the development of farm crops.
The method has determined the
selective ability of many planis in
relation  fo microelements. Thus
cobalt-60 was used to establish the
necessily of adding cobalt to animal
fodder. since cobalt plays an im~
Fartani part in animal organisms
or the development of vitamin
B-12.

Exposure to radiation is finding
& variety of uses in medicine. Thus
iodine431 is being used for thyroid

.~ diagnosis and for the  treatment

of thyroid disorders. Phosphorus-32
is'used for the treatment of diseases
of the bone marrow. The ability of
phosphorus-32° o accumulate in
brain tissue tumours has been used
in meurosurgery.

Many 'powerful antibiotics: peni-
cillin, streptomycin, -~ aureomycin,
tetracycline are still produced by
a biosynthetic method throngh the
cultivation of mould and ray fungi
By exposing these fungi to power-
ful radiation it was possible to
slash production costs of penicillin
to -one hundredth 'of their former
figure, while the strain yield and
overall production: increased 1,000-
fold: Selection work in this field in
our. couniry is conducted by Pro-
fessor 8. Alikhanian and his as-
sociates.

Radiation may be beneficial for
vields of farm crops. Small doses
of radiation, unlike big doses, ac-
celerate - germination, shorten the
vegetation period, and stimulate
growth and yield.

for a new principle of acceleralion
and for new trends in physics and
the 'technology of developing ac-
celerators is particularly important.
Academician Vladimir Veksler, one
of the founders of this branch of
experimental technology, said at
the general meeting of the USSR
Academy of Sciences in Febrbary
this year that the method of “col-
liding beams” was parlicularly
romising in this respect. The
uclear Physics Institute of the
Siberian Branch of the Academy of
Sciences has recently achieved big
successes in this field. The Institute
accomplished the storage of currents
of high energy necessary for the
solufion of this problem.

Work is udnderway for  the de-
velopment of new accelerators and
for ‘the modificalion of existing
ones. The Physicotechnical Institule
of the Ukrainian Academy of Sci-
ences, in conjunction with the State
Committee for Atomic Energy of
the USSR, is now adjusting a
linear accelerator of elecirons which
is designed to obtain beams with
energies of 2 Bev. The Institule of
Physics of the Committee for
Atomic Energy is building in Yere-
van a 6 Bev. electronics synchro-
iron, while the biggest proton-
synchrotron in the world (70 Bev.))
with strong focussing is being built
near Serpukhov.

New ideas are appearinr% contin-
ually and each new day differs from
the previous one. Research is going
on lo find new ways of developing
nuclear reactors and we may say
that atomic engineering is making
both' ‘quantitative and - qualitative
changes in the world power pattern.
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