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FOREWORD

This publication was prepared under contract for the
Joint Pubiications Research Service as a translation
or foreignelanguage research servics to the various
federal government departments.

" The contents of this material in no way represent the
policies, vievs or sttitudes of the U, S, Government
or of the parties to any distribution srrangement.

PROCUREMENT OF JPRS REPORTS

All JPRS yeports mey be ordered from the Office of Technical
Servicas, Reports published prior to 1 February 1963 can be provided,
for the most part. only in photocopy (xerox), Those published after
1 Febru.vy 1563 will be provided in printed form,

Deteils on special subscripticn arrangsments for JPRS social
science raports will be provided upon request,

No cumulative subject index or catalog of all JPRS reports
has baen crmpiled,

All JPRS veports are listed in the th talog of U, S,
erament Publications, Jvailsble on lubccr;p&on at “.55 par year
igi.oo foreign), including an annual index, from the Superintendent
of Documents, U, S, Government Printing Office, Washingten 23, D. C.

All JPRS scientific and technical reporte are cataloged and
subject-‘ndexed in Technical Translatjens, published semimonthly by
the Off . . .{ Technical Services, snd also svailable on subscription
($12,00 per year domestic, $16,00 foreign) from the Superintendent

of Documents, Semiannual indexes to Technical Translations ace
available ut additional coat,



(Following is a translation of an artiocle by
engineer C., Iliescu, of the Institute of

* Atoml: Physlics, appearing in w
Yol 9, No 32, 26 Lec 62, sucharect, pp .%.]

Studies of increasing complexity are being undertaken Iln ex-
perimental nuclear physics, aimed at Jinding new ingeniocus solu-
ticne from thie theoretical, practical and economic viewpolints and N
at making new contributions to sclence. In order to carry out ]
these studles, highly technical devices have veen bullt, among
which are the particle accelerators. One of the growing variety
of types of accelerating machines is the betatron, an inatalla- ‘
tion with multiple possinbilities, Such «n installation has been
built and is functioning in our country within the rramework of
the Institute of Atomic Physics of the Academy of the R.P.R. The
vetatron (see photograph on page '3) has Leen ccmpletely deslgned
#nd bullt by a collective of researchers cf the Instltute of
Atomic Physics, wlth the aid of some of our industrial enterprlac
Alonzside the reactor and the cyclotror = bullt with the hel
¢f the Sovist Union - and other bas”’¢ -quipment, the betatron wll
be uszd by cur researchers to begin work in some specific areas
of unusual interest and actuality in nuclear physices and to ini-
tiave industrial applications of similar great actuality concern-
ing nunedestructive control of thick metallic parte, or appllica-
ticre in medlicine, especlally in the fight against cancer tumors.
. The Rumanian betatron began tc anction on 20 Augustr 1959.
The main part cf the betatron il an electromagnet welighing
cpproximately 3 tons., The "heart" of the accelerator 1is the ace ‘
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celeration chamber, made of percelailn, which is placed between
the polar pieces of the electromagnet,

In the lnterior of this chamber, which has almost the shape
of 2 tereid, the pressur2 18 kept very low, approximately one mil
1lard times lcwer than atmospheric pressure, Here takes place the
"iourney" cf ine electrons, which are hurled in 50 times pe: sec-
ond by means ¢l &n elecircn gun. In the course of their Journey,
which lasts only five thousandths ¢f a second, the electrons reac
2 speed very close to that of light and execute one millicn revo-
iutions, thus traveling 1500 km., In the end they are forced to
cullide with & target cf heavy metal, producing high energy Roen:
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gen braking redilation. The Roantgen rays pass easlly through the
waila of the accelerat’:n chamber and, as they leave the bet&-
tron, cen be used for research or applications.
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At present, the maximum energy of the Roentagen rays is
25 million eV, and the intensity measured av & distance ¢f 1 me- f
ter from the target is 42 Roentgen per minute.

The betatron of the Institute of Atomic Physics is, through
design and purpose, & research Letatron, its mai~ function being ‘
to help in nuclear physics research..This researci has already
begun. It concerns the study of photonuclear reactisras whlch fur. .
nish important information on the structure of the mcleus and .T
the production of radicactive isotopes for studies in nnuclear
spectrosccpy.

The penetrating radiation of the betatron, which goes
through matter easily end leaves & picture on the photographie ]
plate, makes possidble the X-raylng ot heavy metal pieces up to a
thickness of one half meter, The pictures are clear snd the hid-
den flaws of the plece, if thore are any, can thus be identified,
and the =xposuve time 1s not tco long. For steel parts with
thickness up to 70-80 mm 1t is possible tu use Roentgen rays of
300 keV of the familiar Roentgen installatlions.

The use of radloactive isotopes and especially of cobalt 60
gllows slmost the doubling of this limit. Beyond 120-150 mm the
control cf heavy pieces through radlogrephy is only possible oy
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means of tho high cnergy radiation generated by the betatron,

Althourh our wetatron is not especlally designed for the
work of non-dertructive flaw-detecting radlograpny, .t was used
for thlz purpose toc, in order to galn experlence in perfecting
the radlopraphy method and to answer the requests reccived from
industey.

With ohe Aevelonment of our Industry's ability to bulld
thermo-energy machlnes and chemical, petroleum and other lnstall-
atlons, and slth the uninterrupted ralsing of the technical level
and the quallty oir these products, along the lines indicated by
porty wid state documents, the role and the importance of the be-
tatrons in the non-destructlive control of thick metallic pleces
will beeeme increasingly greater,

At the recent lnternational conference on the construction
and usc of beuatrons, held In November 1962 at buchsrest, the
pavticipants from five forelgn countries learned of the achleve-
ments of cur speclalists in this field, In the papers of this
confercnee Jiere 1s much appreclation for the quality of the 1n-
stallation as well as the rescarch work presented by the Rumanlar,
delcation,

The achlevements of the researchers from the Insiitute of
Atom.c Phvsics, who have bullt and are using the betatron, arc
the result of the unsclfish work of this collectlive, which is
pursuing lts activity under conpletely new conditions, that have
bLoen provided for sclentific research ln our country by the party
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