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NATIONAL INTELLIGENCE SURVEY PLBLICATIONS

'lhobodcunitoftlanShﬂnGoamlSuncy,delhm
published in o bound-by-chopter format so thut topics of greater per-
ishability can be updated on on individual basis. These chapters—Country

. Profile, The Society, Government and Politics, The Economy, Military Geog-

raphy, Transportation and Telecommunications, Armed Forces, Science, and
Intelligence and Security, provide the primary NIS coverage. Some chapters,
porticularly Science and Intelligence and Security, that are not pertinent to
all countries, are produced selectively. For small cruntries requiring only
minimo: NIS trectment, the General Survey coveroge may be bound into
one volume,

Supplementing the General Survey is the NIS Basic Intelligence Fact-
book, o ready reference publicotion that semiannually updates key sto-
tistical dato found in the Survey. An unclassified edition of the factbook
omits some details on the economy, the defense forces, and the intelligence
and security organizations.

Alhough detailed sections on many toples were port of the NIS
Program, production of these sections hos been phased out. Those pre-
viously produced will continue to be availoble as long as the major
portion of the study Is considered volid.

A quarterly listing of all active NIS units is published in the invenfory
of Avoilable NIS Publications, which is also bound into the concurrent
classified Facthook. The Inventory lists all NIS units by area nome and
number and includes clossification and date of issue; it thus facilitotes the
ordering of NIS units as well as their filing, cotaloging, and utilization.

Iniflal dissemination, additionol copies of NIS wunits, or separote
chapters of the General Surveys con be obiained directly or through
{laison chonnels from the Central Intelligence Agency.

The Genaral Survay Is prepared for the NIS by the Lentral Intelligence

and the Defense Intelligence Agency under the general direction

of the NIS Committes. ## ks coordinated, edited, published, and dissemi-
nated by the Central Intelligence Agency,

WARNING

This document contuing lnformetien affecting the natlansl defamse of e United Sieter, within the
of tile 10, sections 793 end 794 of W U3 omended. i3 Nomemiriien revelation
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WARNING

The NIS is National Intelligence and may not be re-
leased or shown to representatives of any foreign govern- l

ment or international body except by specific authorization
of the Director of Central Intelligence in accordance with
the provisions of National Security Council Intelligence Di-
rective No. 1.

For NIS containing unclassified material, however, the

portions so marked may be made available for official pur-

(') poses to foreign nationals and nongovernment personnel
provided no aftribution is made to National Intelligence or

the National Intelligence Survey.

Subsections and graphics ore individually classified
according to content. Classification/control designa-

tions are:
(U/OV)  Unclassified/For Official Use Only
(C) Confidential
(S) Secret
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This chapter was prepared for the NIS by the
Central Intelligence Agency. Research wos sub-
stantially completed by July 1873.
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A. General48)

The bithplace of waoden: sweience, Ialy s o deong
scientific tadition that can e triced back to the
Renaivance. The autstanding achievements during
the t6th theough 18h centusies of fanous mes sach as
Calileo, Torsicelli, Galvuni, Volta, and Svogadn ase o
midter of reconl. And the city-states of Rome,
Flogeawee, and Naples hecune the seats of academies of
swicnee more than thee centurdes ago. Daring the 20th
century. there have been numerons distinguished
Italiun sclentists, including Gugliclns Mascont, o
Nubel Prize winner in 1909, who wrved as the fint
president of the National Rewearch Connedl (CNID
ufter it was fmmded 1o 1923, Other Noled wineen
were Erco Fenni in 1938 and Gialio Natta in 1963

fwliuny huve made important  contrlutions in
science, including  chemistry, nuclear physices,
clectronics, und medicine duting the past 30 years, it
Italy has a0t maintained its much carlier panition of
leadenhip in wience gencrally. During the Muwolini
cru following Waorkd Wue L sientific adivity wa.
diverted toward military applications. This cedireetion
of uctivity, emigeation of many gifted voung scicntists,
including Fermd, to the United Stases, and World Wi
I dumage amd dismption wiped out much of the
national rewearch amd develonment cupability. The
sehuilding process has been Jaw, and tiday amang
the Weddemn Enropean countrics Italy is outrmked in
wientific capahilities hy the United Kingdom, West
Geanany, France, Sweden, and the Nethedands. 1t
e been estimated that the country is spending few

7/03/31 C06675028

than 09% of its gene sstiomd product for rewsrch
andd development, There ate weveral Facton
contrilmting to the selatively slow progress of scienee
in Balv: The luek of natural eesonees—particaladls
eoal, petrotenm., and metal ons—has retanded applicd
tesearch aml engineering, the impact of the war—
considerable bina of the sounger and stronger seientific
and technical perammel aned estensive danage 1o
rescarch  Lacilities—sill  remains, and  althoagh
tudosteiul geowth lias been ontstandiog during the
pstwar period and research funding his exprandisd
capldly, the pace b not been rapid caengh for 1taly
to cuteh up with ather highly imbustrialized countries.
Morvaver, despite ity semarkable industeial gronth in
the Jast deciule or w. Btaly s making i slow tramition
from wientifie divowveries (o opeastional spplication.,
Another mstmiining  factor on seientific and
technological research is the genenl chironle instabilits
of the Wdinn palitical sitnation, which lis led o long
tdelays in the pavage of appropriation bills for
wientific activities. A, none of the onjor selosms
ncnmmended by the pasident of the CNR (Profesor
Alssandio Fuedo), auch as reosganization of vigions
agenvies ameemed with sientific rearch, higher pay
for swientific saff, wnivenity seform, and strengthen-
ing of agricultural and indstdal research, have Teen
acted on. Although the slow dow o of seirutific prsgreas
Jurs been annt apparent sinee 1970, a treaed tonand
diseuption of resveusch  activitieo within variom
elements of the unlvenity inditates sk depastments,
antonomons mwearch  centen, amd thine of the
government actually began about 6 yean ago.
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Politica) issues hinne become paramount and groups of
divident research workens hive beeome imolved in
sitdowin and demanistrations against the policies on
wienee Leing practiced in all areas. Some of the nunt
competent Judian sience directon and project leaden
have resdened in disgust and have maintained that it
I become impeasible to conduct wrious reearch, Fore
example. in kate 1964 the Higher Jostitute of Health in
Rome enconntered inteseaptions by dissident worken
ansl an onlstusding number of the institute’s physics
depurttment rsigned. Abo, ftaby's finl program ol
PR.D.Jevel sudies. at the Intemational Enstitute of
Cenetics and Biophasics, Naples, was cuttailed by the
sccupation of its huilding by leftwing rescarchen and
technicians. Elforts to tramder the progeam to Rome
met with political problean, and it has sinee been
shelsed and all Gunds retummed 1o the sponsor, the LS.
Nautional Scienve Fonulation

Sucvenive Falian govemments hine reeogntzed the
impotance of sesearch in mointaining ftaly’s
competitive  pmition in worhl trade and hine
endeavored o ovesoome  defidiencies in research
planning and to correet weakneses resulting from the
Lack of cooperation between scivntists in govemment,
indwsisy, unnd esducation. The stracture of the Ttalian
pnearch estulilishment is Weing modemized slowly in
reypunee to deminds from seientific wsearch workers
and stadents The United States is used as an exvample
in reforming scientific rewarch and scientific
education. One of the problean faciog ndormen,
homever, i that the Italiuns have a leng history of
indepemlent sesearch and are strongly oppoed to any
kind of centalized control over theie activities,
although e seed for more cooperition etween
evonomic and esarch plannens is apparent. Private
industey  and sate-onned Badustrial compleves
concluct comsisleralile research, bt the companies wre
highly wompetitive and do uat conperate with each
ather in msvarch programs

The lalian Covermment has steongly supported
international conperation i swientific activities. In
1970, for evanple, abant 13% of the govemment's
research and  developinent  evpendituns went 1o
internutional ergunizations, especially  thse with
tesearch Facilities in Jtaby. Some of the intermatinnal
organizations in which the country bias been active
concern space,  miswile, nueleae, and - electionies
researeh. The Esropean AMomic Faegy Community
(Eusatom) Juint Nuchear Resarch Center at bypra
emplns abot 1000 perams insolved in - weactor
phvsien, chemistrsand engineering. Htaly iy also active
in the Intermtional Alomic Ercrgy Ageney (TAEAY,
the Esopran Space Research Onganization (ESRO),

[ 2]
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the European Launcher Develupment Otganization
(ELDOW the Eunpean Telecommunications Sutellite
Conference (CETSY, und the Jntemational Union of
Geodesy and Geaphasits JUGEG). The countey is alo
active in international oceanogriphic osganizations
such as the Intemutionu) Assoclution of Physical
Oceanngraphy. the International Aswxiation for the
Scientific Explosation of the Mediterrunean, awd the
tuternational  Ihvdrographic Burean, ltaly s the
Jocnlion of the Antisubmatine Warure Research
Center of NATO, La Spesiu: the IAEA’s International
Center fos Thessetical  Phwsies, Trieste;  ESRO'S
Eoopean Spare Research fnstitute (ESRIN), neur
Rome; and the Intermational Computation Center of
the United Nations, Rome.

Laliun svicntists are active puarticipants i
interational sclentific mectings and  many  such
meetings are held in Ialy, waually in Rome. Although
the ftaliam welowme  possibilities for conductiog
continned und new activities at intemational reseurch
conters 1u thelr countey, they have bhecome
incrensingly disillusioned with Enstom, ELDO, uwd
ESRO hocanse these ontunizations fuil to provide
progesms of geeatest inferest to them, such us that o w
(st neutron hreeders ceactor in the Enratom progrim
and thut on the expesisental microwave satellite fn
the space progaim, They bave shown lintle interest und
enthwizsm for the ongunte liquitd cooled seactor that
became a major activity at the fspra center, Pafeswor
£ Amaldi, one of the strongest champlons of the
Eurapean Nuclear Reseaech Center (CERN), Geneva,
hus shown his preference for u site near Trleste for the
M0 GeV' aveclermtor, the lurgest on earth, which has
been planned far some time by CERN, Jtuly’s beading
Wiologist.  Prafessor Buzzati-Traveno, has  been
working for yeans to have the Eumpean Molecnlus
Riology Organization (EMBO) located i ltaly. W
appears that  aeither situation will be resolved
favorubly to the Rulians. The cunent crises in Haly's
Enpeun conperation in the atomic encrgy ficld
through Euratom and in space theough ELDO und
ESRO apprar to have had severe repescussions an
tealiun seience policy.

Through the CNHR, Ttaly has Bilutem] sgreements in
wlenee and technology with the United States, the
USSR, Bulgasin, Franee, the Netheddunds, Polund.
Romania, and Spain. Other bilateral agreements are
in effeet thiough the latian National Commitice for
Nuclear Energy (GNEN). Iinlion officialy invelved in
wientific affuir plice great Impodtusee an scientific
and technological conperation with the United States,
and Jaly and the United States have cooperated for
many years in space studies. Tn addition to the formal

C: epemaeny <
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programs of cuoperation, there i a continuous contuct
between U.S. und Itullun scfentists in the univenities
und in industry, and there b an estemive student
exchange program under variows fellowship arange-
ments.

It wus repostedd In March 1872 that scientilic
reluticns belween the ltalian CNR and the U.S.S.R.
Academy of Sclences huve deterioruted  becuuse
halion scientists were frequently anable to obtain
admisnion o ceftain scientific institutes to which
admision had been previonly  promised by the
Soviets. Consequently, the ONR is not encouruging
exchanges of sientific visits unless theee b o specilic
ugwement on the itinerry. Theee iy no longer un
exchunge of space scientists between Baly and the
USS.R.

B. Organization, planning. and financing of
research<€)

Guvemmental organizations are asuming increas-
ing Importance I the conduct of mscanch and
development in Jwly. The prndpal government
agencies concermed with research are shown in Figure
. The highest authority for ovenering sclentific
research and deselopment activities is (he Inteaminis-

4

ey,

terial Comemittee for Exonomic Plunning (CH'E).
Sinee Febrry 1967, CIPE, which i chaired by the
Prime Minbter amd composd of mont of the
impotunt ministes, has been respunible for the
control, onganization, acd planning of scientific
sescarch. Euch year the prosident of the CNR subsnits
0 CIPE a eeport that bs ised as o hasis for deciding on
the cescurch and developinent budget allicitions by
the government. Before submission, this study
(General Repost on the Stute of Scienee and
Technology) is reviewed by the Minbter of Scicnee
and Techuology, who then pases his comments to
CIPE. In December 1971, CIPE was given
responsibility for the ovenill dicection of CNEN's
mwdear sescarch actisities and for upproval of long-
rnge plans submitted to it by GNEN throngh the
Ministey of lndistey and Commeree.

The Ministey of Setence und Technology, fonmed in
1962, hus practically no stafl and hus vory limited
funds. The minister has bidd an advisory function only.
To dale, most of the ministey's activities have
combsted of studying wavs of enlurging the
cespomsibilities of the minister and in attempting to
obtain the necesary powen for the ministry. The
supportens of the ministry lavor u sstem whereby
detailed propouds for sescarch programs mnnt be

.0
-e
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‘ submitted before funds are made avalluble instead of  strengthening of its technologicul rescarch programs,

éj the present sytem where funds arc granted 10 The CNR udministers the Nationnl Center for

i3 univenitics and are often wed by the univendties s Scientific und Technical Documentation in Rume.

2 general sulnidies. However, many professars In Many of the govemmment ministries play importan

f,: parliament have sesisted any chullenge to theiscontrol — roles 10 the national rescarch mogaun by administer-

‘ of research funds. Proposals for increasing the powerof — Ing or supporting sdentific research in fucilitics thin

W this minksty huve alo mot with opposition from the  are dircetly or indieeetly under their control. Althoneh

"g Minitry of Public Insteuction amd from the CNR. The  the univenitles enjoy  comidemble antonomy. the .
i president of CNR believes that strengthening of the  Ministry of Poblic Insteaction, which is the leadliag

Ministey of Science and Technology woulld place o spender of govermnment funds for rescurch and

i Lureaucratic barrice between CNR and CIPE, frum  development (325 of the total in 1970), cxercdss o )
which the CNR obtuins suppert for its progrum and  consideralle infloence. The minbiry provides funds

i budget. n September 1971 the Minister of Science  for the construction of new luboratory Gucilities at the

and Technology became chulrman of the Inter-
ministerial Committee for Space Activitien (CIAS),
which i to contrl pulicy und nwke mujor decisions
regurding the Italian spuce program.

The National Rescurch Conneil. which is under the
Council of Ministers, has primaey eesponsibility for
mnt types of scientific research, and its president s
gencrully recognized s the spokesmun for the
govemment solentific establishment {including the
univenities) i all fickds except nuckear rescarch. The

CNR supports its awn facilities, consisting of about 30

listitutes, contens, amtd lubontories, ki promotes”
sclence through grants to groups or centers il
univenily research institutes and independent research
iustitutes, The CNR plans and [nances major
prograrns, most of them of un interdisciplinaey nuture.
The ONR has 11 national advisory commitiees
covering varduus flelds of science, engincesing, uud the
soctal scienees. The CONR president is generally chinen
from among the anivensity profleson, who cnstitate
the majority of the 140 members of the udvisary
commitiees and Is uppointed by the Pasident of ltaly.
Although the CNR is eespomible for conndinuting
aotiomd  science policy, it has Bimited powess to
implement its decivions. It does not have conteol over
the impodant minbterdal lobomtores, the nwlear
cnergy progaam, or tne space program. The ONRU
Commiltee on Space has only adsisory functions, The
ONR Is seoond after the Minlstey of Public Instruction
as a spender of government funds for rescarch and
developinent, accounting fur ubont 21% of the total in
1970, but mont of the CNR funds are colsumed us
grants to anivenity . rescarch o that its own
Ioboratories are short of Tunds. The CNR gty
rescarch (ellowships in Htaly or abrad, provides fands
for conducting scientific incetings aml confercnces,
and negotiates biluteral science cooperation
agreements with other countdes. The CNR s
uttempling o promate chiner collabomtion in rescarch
beiween different industriul  companies  through

onbvenities axl for the purchase of apparates and
cqquipment for rescarch. 1€ alwo provides funds for the
waintenance of research (acllities at the appand.
mately 2100 rescarch bnstitotes, centers, umd
lahoratories connected with tie anivenities. More
reseatch is undestaken In the univendtics thun
chewhere slice the scientific fnstitutes uttached to
them form the asie infrastructure of public research
in ftaly. The statutes und nules goveming univenities
and univenity institutes are hased on the premise that
rescurch Is o complement to teachiog. TVhe present
stututes determine the number of fuculties und set the
basic disciplines aml he rules, Euch dmtitute I
directed by the holder of o chair who deals with the
administeation und supeevises the solentific wask, bat
the institutes liave ne linancial antonomy Thus, the
dlrector of un institute hias no authority to develop his
research center. Generlly e has ton fow research
workens on his stuff ond even fower technicium amd
junivor stulf. OF the totul number of Institutes, 8¢5 are
depradent on 83 scientific and technival faculties, 610
on 23 (uculties of nedicine ond surgery, aml 613 ure
under the 100 fuenlties of cconomlcs and human
scleners. Seveaal opinions have been evpressed that the
number of lmtitates b excessive and has resulied in
duplication of offort. Somelimes there are mone
institutes than professors.

Subntuntial research progmims are conducted by
spedific ministries. The Ministry of tealth opemtes
the Higher tusthute of NHealth In Rome, which
emphns o stalf of about 800 research penonnel
vonducting research in bioscences as well ay air amd
water pollution. The Minitry of Agriculture and
Forests has increased it badget during recent yean in
order to modesnize and expantl its uppronimately 50
experiment stutions. The Ministry of Delense T
severil lnbortories subosdinate to i1, including the
Center for Militury Applications for Nuclear Eneey,
the Center for Acromedical Research of the Air Foree
in Rnne, an well as other sescurch facilitien. The
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Delense  Scientific-Tochnical Councll coondinates
research of int rest to nationul defense.

The CNEN operates under the Ministey of Indintey
and Commerne bat b largely sotonomons. The
ONEN. ucconding to dircctives isucd by CIPE. s
specificully chunged with promaoting and conducting
research on the peacelul applicutions of nucleur
encegy aml is eespomible for coondination of basle urd
applied nuclear and some nonnuclear research,
prnpecting for wranlom, teeatiment of raw materiabs,
the production of speciol and mdloactive materdab,
und coordination of research in physics, chomistry,
mathematics, biology, medicine, and engineering
they relate to nuclear enemy. The CNEN b roquired
to provide solentific and technicul supenvision of all
projects concerned with production of nudear aw
mutedals and with production of nuclear enemy.
However, the auclear power reactor niogram, which is
of great importance (o Jtaly becnmse of the lnck of coal
and peiroleum, was trunsfereed i 1964 to the newly
formed Nutional Electric Powee Agency (ENEL). Asa
meult of this change. the CNEN. which prior to 1862
held fint pluce In the ot of msearch ond
develpment funds asigaed to govemment agencies,
hus dopped 10 thind place. Dusing 1950, CNEN
accounted for 165 of the govermnent nscarch amd
develnpment funds. Xt of the CNEN budget is usesd
(ur suppurt of five larger centen of its own. In nddition
to the Trisain Center, other centens une it Casuccio,
Frascati. Biogou, amd Saluggio. CNEN abwo had heen
the prineipal supporier of the Natloual InMitote for
Nuclear Physics (INFN) in Rome, but this insitute is
now completely indepeadent amld its appropdations
ate upproved dinctly by CIPE. The ONEN eploysa
stafl of more than 3,300, about 70% of whom are
graduals of higher institutions, rescurch workee, uml
technicul expests, The CNEN amintains techuical aml
selentific relatlons with  intesmationnl amd forelgo
organizations involved in nuclear revearch.

Spuee rsearch until 1972 was wader the control of
the Space Roseurch Institute. This was repluced by twn
new coordinuting commissions: the CIAS, which is
concemed with policy matters, and the Comminion
for the Study of Spuce Questions, which is under the
ONR. taliun acrpace research amd development
cfforts are monuged amnd cnteolled by the Advisory
Center for Stidies und Research, which is direetly
under the tallan Air Stall.

ltaly has many scudemites nimd profesioal socicties
which function as colturul associutions concered with
the wadvancrasent of scieatific ascarch, Exanples
Inctude the Nutional Asswiation of Scicuee, the
iullan dnstitute for Spoce Resenrch, the Rtulian

: 2017/03/31 C06675028
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Physics Society, the Nutional Association of Nuclear
Eugincesing, and the lalian Forum for Nuclear
Encrgy. Muny of the sadeties make contributions by
avarding Mnancial grants for specific projects and by
providing  documcntution  serviees. They  publish
orighhal papers of lalian scdentists and  provide
translations of foreign seicntific papen.

Rallan industry oecupies an importunt posdtion in
the ovenll picture. accnunting for nearly one-half of
the reseurch and develapment activitles. Research by
private industey tends to be comeentrited in o few
lamge companies. The Ralian antomutive, chemical.
vlectrdeal, phamucentical. teatile, el tire indusities
have had strong reseasch und development priggrams
(or many veurs, The smaller coompanies rextriet their
rescuech (o thase activities which tead to immediate
commerciul sesults. The state-owned industeial firms
uecount forubeut 20% of the industriab output amd are
umong the leaden in Industrial research.

lwliun eapeaditures for rescarch and deselopment
are Increasing bt are still inndequate when compared
with other indistdalized commitries; the expetudituns
are Jow especially when compared with the amows
expended by other highly developed conntries of
Western Europe. The totul research expeaditun- (o
Haly, bhoth public and private, for 1970 wan estimated
at aboutl 0.8% of gane national paxluct o againe
0.75 i 1966. A committee appointed by the NMinistes
of Scicnee und Technology to ads. e an sesearch and

AGURE 2. Breockdown of Research Expenditures by
Agency ond Sector, 1970 {UOU)

- TRT,31Y (X 8
or LIRE poLLANn®
Public Reetor:
Minletey of Publle Instruetion....
National Resenreh Counedl. ......
National Committee (or Nouclear

74.332 118,990,200
50,000 80,000,000

Energy...coccvvvncricianiinns 30,028 W, 23,400
Mintotry of Health. . .ovvvenn. . 2L.407 7,007,200
Mintstry of Defense. .o 0vunee.. .. 11,49 IR 284,400
Minlstry of Agrieulture.......... 8,020 9,441,000
Other Minlstgiew...oooivvennnns e 19.818 31,863,600
Contributions (o (nlernational

[T T TN 2,998 (7,993,600

Total publie seetor. ........... 233,120 172,992,000

Indusry seets o
State subsidised industry......... 65,138 109,000,500
Private indusbey . . ..ooovinviesnn 183,13 296,340,800
Total industry sector. ......... 253,331 408,341,600

Total publie and industry sectoms. ... 88,471 77N, 383 otee

*Converted at the rate of 1 million Ure = URS1 000,
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dovelopment plunning has recommended an increase
i research atid developmeit funding by u fuctor of 4
hy 1950, Figure 2 gives u becakdown of rescurch
expenditures by agencles and categories In 1970, The
government supplied 48% of the fumd. stale
siainidized {sndustey 14%. und peivate Indwtry 38%.
Goveannent support of rescarch varies widely from
one discipline to another. About 83% of the $40
million spent on physics research during 1968 come
ferom the govemment und only 7% from industry,
while in chemistry, about 83% of $110 million came
from indwstry sources und ondy 15% from the
govermment. Mot of the lisic eesearch In chemistry is
fanded in upivenity nstitutes by the Mintsry of
Public lostruction, with sulstantil help from the
funds asigned by the CNR 1o chemical research.

C. Scientific education, manpower, and
facilities {C)

Ample apportunities fos scientific education in Ituly
are avalloble, poricalardy in the aumcrous state
uttivenities wnd in the twa polytechnical jnstitotes,
There ure 12 anivenitien with bath seience and
engineering fucalties located Wt Bard, Bologna,
Caplingd, Geaoa, L'Aquils, Nples, Padova, Palenne,
Paviu, Pisa, Rome. and ‘tricste. An additional 11
uhiverdiies huve u science fuculty but no engineering
fuculty: the vnlvenities are situated in Comering,
Catania, Ferraru, Florence. Messina, Milun, Modena,
Purma, Peeugin, Sussard, und Sicown. The two
pulytechnic imnstitutes at Mitun and Toring have
engineeting faculties only. All of the ubme are
supparted by the Ministry of Public lnMruction. The
privale univendties wre ant oubstunding in scientifle
cducation. Among the more prominent higher
cducntional Distitwtions invelved In scientific snd
technical education are the Univenity of Rome with
3.500 stuclents enselled ‘in the science faculty Naples
with 5.200, und Milun with 3,200. The Univenity of
Nuples hus the lurgest number (4.600) enrolled o the
enginectiug fucully, while the Milin Polytechnic
Institute has 4,300 in eogincering and the Torino
Polytechuic Imtitute has 3.000. In secent yeans, there
hus been a strong trendd In Haly (o cul back-the study

particulardy the two polstechnic institutes, have buily
additivnal facilitios with the support of lunte industeial
companies.

Univenity education in (tly follws the Westem
Futopean pattern with a curriculum preseribed by the
Minihtry of Poblic tsteuction and with separate
fucultles in arcas including, among othen, medidine:
engincering: muthematical.  physeal, amd nutural
sciences (which Inclade chemistry and hiology): and
agrcultuee. Gruduation from any one of the fucultios
leads o the title of dottore. There hay heen
coisklcruble pressuce for univenity reform from the
students, but the padiument has bevn stow 1o act.
Antong the reformy suggested are the intnxduction of
graduate degrees 0 rexeurch, the adoption of
unlvenity departments as in univenities in the United
States, asul the granting of greatee uutonomy o cach
univenily. Stadent disonders have been dissuptive and
caused the Univenity of Rmse (o be cdosed fora time.
Reforms I the elementury amd middle schuoh bive
! eon made which have introduced medem methads of
teaching science and base made the trmition casier
from middle schools to univenities,

fubian sclentists and engineen are generally well
tesined hut often luck laborutosy  evperience or
specialized tmining.  Educational anthotities  have
saught to make univenity education mure consnant
w/th the needs of industry and  technology.
Euginvering luenllics huve been sronganizsd, Lot in
this arra, uesenities cannot expund safficiently 1o
meel the demnd. For the most part, Raltan industey
tein its own techniclans and provides rebsted taining
fur newly emplosed wnivenity grhwtes. The large
povemmeat-owned holding company. known as the
Nutional Hydeoeashons Authority, trains shout 50
englneen cach yeur, and Olivetti has o large training
schonl abl Ive for its tesearchen, teehnicuns, il
cruftsmen.

A shustage of grudunte stadents in Ttaly hos existed
because there were ncither designutedd graduate
schoals nor ongauiznt programs of graduate stady in
e countey. In the past, Waly has st noowesons
scientists to other European countries and (o the
United States. According to a recent ostimate, Maly
hus Iimt some B.000 seseurch scientists 10 ather

S - fom 4 AR AU
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% of law and (o pul more emphusis on the siences and — coumtrdes, principally the United States, in the past 20
i enginecering. From 1962-63 to 1966-67, enrollments in -+~ years. Allough these limes are lower than thow
£ the stlenves more than doubled to 38000 and,  suffercd, for instauce, by the United Kingdom, their
¥ similorly, enrollments in coginecting more than  effect appean to be fae more serions hecuse the
5 duubled to 52.100. Research fucilities ut many of the  Mallun  research establishment av a whole i
12 universtics ure old and overcrowded. although several  propartionately much smaller. The govermment is
& of the schoods in the nothen indusrinl wpinns,  sMudying waya to alleviate the conditions of inseenrity
o
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fch by the highly triined und highly comprtent
wichtists who tend to migmte,

Although the government has atiempted to placate
the concems of the scieatific sector, the turbulent
poditical situation contdbutes litle o ewse the
troubled atmosphere. Conditions in  univenity
rescarch huve improved duriug the past 10 yeans as o
resull of continuing suppost of rescarch programs by
the CNR and the increased rescarch amd dmoluqmwnt
budgel of the Ministry of Public Insteuction.
Hawever, there are stil} many reearch worken in the
les-fuvored classical disciplines wha work al low
sufaries with inadequate fudlitios and equipment. A
breakdown of the number of scientific and technical
peesonnel engaged in research activities in the public
sector and in the privale sector in 1972 is given In
Figute 3. Al given are the totals foe 1969 and 1971,
The general ultitude of the government und the public
toward scientists Is favomble. Scientists enjuy high
sociol and profesional prestige and. ospecially in
Industey, are reasonubly well eewaeded linancially, As
a result, muny competent young fesearchen are
atisacted (o indwslry. Univenity positions, on the
othee hund. are poordy paid excepl al the higher levels,
Univenity pmfeson usually lave ontside position
that tuke time from univenity nesearch. Efforts are
heing made to raise the levels of Liculty salaries.

ftaliun rescarch  fucdlities vury  comiderubly in
quality. Many huve woders equipment, bul some ure
still wsing outmaded instruments  which wre

inudeqquate to perform high quality rescarch. The
modem nwdear research fucility at Ispra bs an examiple
of che high cupital investaent made by the ltalians in
the physical plant. However. the facility at bpr
lacked e manpower and vperations] funds o curry
out cffective progmms and chose ta tum the facility
wver to Euratam. Except for the Univenity of Rome,
mnt of the research imstitutes and lalioratosies of
eclucutional institutions fack wp-to-date cyuipment
and apparatus. The govesnment has heen aware of
these shortcomings and provided in the 1968 budget
the sum of $100 million for the purchuse of wientific
inMruments and apparatus ot avalluble in Waly. The
CNR Jus spent farge sums from its budget (o establish
new conten dn space research, atiunpherie physies.
and meteorobogy in Rome: desalimation plants in Bari:
and genetios and Biophysics centens in Nuples. Noples
lias the largest CNR center. the Intemational Institute
of Genetics and Biophysics. In addition, the Zoological
Stution o Naples is comidered anc of Europe’s
foreumnt centens for matine hinlogy.

D. Major rescarch ficlds
1. Air, ground, and naval weapons—{$-

The ltalion weapon sesearch and  development
capability is Bimited presently 1o fighter abremft, short-
range tadtical and antiship misiles, combsu vehicles,
and spectalized  wbfickdh of research on geonnd

m-ule 3, Sclennific w tedmu rm mo # Reseorch Aditvities, 1972; Tovals Mm wn-tureui

amapyarx AUXMLIANY TOTAL TOTAL
TECHNICIANS  WOAKRAR fotaL {1eIn (1989}

]

REBNANCH
RANCH WOREERS
Publie Sector:

Blate Administrss. ma®. . .. ... ... ... ...l 2.0%
Natoaal Couneil of Beientiflc Revearch.. .. ... .. 1,389
Nationa! Nuclear Energy Boatd®,.............. 1,004
Unlverslty.....oocivenannennaaees bebarracanns ooln, 002
Natioaal Mel'omllaud .................. aa
Sobloled. ... oiiiiiiiiii i beriesasniens 24,089

Private Rector:
Eanterprisrs with state pnmelpuuoa ............ . 1,847
Private enterprises. . ouu
Rubtotal.......... treerearacnrarutmaonn core 13, Wl
Total.......... esesNsts et sivavenrraas s enanna 35,500

L] 1.108 (. 198 3.8 2.8507
L)1) W 2,790 2,358 1.4
1,702 807 3,523 3,600 3,229
1,870 7.008 2,208 .38 20,229
438 412 1,438 1,430 1.131
5,038 10,R99 40,020 39,300 2%,933
.13 1.810 4,388 4,37 8,042
10,637 10,973 20,468 30,096 26,00}
14,750 12,589 BAM .43 32,00

20,288 a.482 79,360 73,963 0,994

- - O o N O N I

The figures indicate the tota) number of cmployees [ teacaseh, even U not working fult tme.

o pdminimrative personnel ate included,

ososT i (igure includes all teaciing persnnnel, excepl appointed profesanre.
$1n the abaence of data sa persoanel anigned to tesearth in the private sector for the year in progress, provisional dats from

the Central Bratiatics Institute (ISTAT) is reported.
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weapnts atd underwater ordnance. Raly depends
primarils on the United States, the United Kingdom,
Switzerddund, Fromv, and Wet Germuny fur new
designs in weapons but  conduciv  cngiucering
imprvement. in sothe instunces, on the foreign
mateeied it teevives. The mation's limited capability in
weapon esessch ond development is swre o matter of
podicy than T any specific  technolugical
shustcoming. Neither the govermment nor indistry has
attempted to develop o stemg. broad-hase isdizenoms
rescurch and development capuability in ale, gnonnd.
and mawval weapoas. Bowever, the nution has o hich
competence in the manufacturing aspects of
weaponry, particalurdy that on aircraft, army tanks,
and  ground  trunsportation  sehicles.  Through
ourpunile mengers and  comples convordia with
wompxanies in other Westem countries, inchading the
United Stintes. the Caited Kingdom, Frmee. and Wes
Gemmany, the ftalloas o asing their praduction
expertise (o good advantage. while benefiting fro the
weapons design and development know-how of the
othes nations.

Acronautival rescarch is comdincted by the alreraft
companies, the Univenity of Rome. and itw
Polytechuie Gntitute of Miban, luadeguate funding
wintl the back of suituble 1ev Gacilities limit the Ttalian
svearch ard development effon. The overall rewearch
effunt in acronavtics is managed by the Advisory
Center lor Stadies amd Resenrch. The  Aerpace
Rewarch Center of the Univenity of Rome, hwated at
Ushe Alrport uear Rome, is engaged in research an
problean of high-speed sevody mamies, gas dynamic,
plasmu physies, amd varion space-related  teelod-
ol

The two untomebile firms Fiat and A1 Romeo are
the principal asbreralt engine smunefactoren. Fiat i

Italy's lamgest amd it has traditiowdly relied upon
licemsing ageeements to manufactune General Electrie
and Qolls Rovee cugines. Licenwd  preduction
underway at these two fins inclades, among uther
products. the GE J79 engines for the Lockhesd F-J04
fihter, the CE 353 for the Fiat GO1 fighter. and the
T3S cogines foe the SH-3D and Agasta-Bell 204
hiclicupten eing suanulactored for the alian Nasy.
The Ralian actnpace industry. with a wark force of
ovet 23000 cmaployees, is snmong the 10 largest in the
wathl. about el i Jdze 1o the esmpace indusise
of Sweden o Jupan. Although 1taly b become uie of
Uhe langest helicopter manafacdiuren in Europe, ot
of the aircraft produced are of U8, dinign. Babs s
revearch and development capability i moderately
steong du sl tramports hut weak in heavy
transparts, bomber aircraft. und advanced fighten.
Under government leadesship, a new  fism,
Acritalia. has been formed to consolidate the highly
frugmented aeanpace resourees and capabilities of te
comntey.  To date, Aeritalin has absorbed (e
aperutions of the Aviation ivivion of Fi, s well v a
nuniber of sisaller enterprises. Fiat's Aviation Disvision
ity been involved dn the prduction of the U8
designed Eockheed F-0104 unde license, and theirowy
desigord and deseluped GOEY (Flgure D fighter and
G.232 trumspurt adecraft (Figure 3) Other important
developiment sud  paluction prggrans of  Balian
origin are the Macchi MB326 jet trainer. fight atach
aireralt that are bring esposted widely, a variely of
light vivil and mibitan aiseraft, umt helicopten. The
lagest denigner and prcducer of helicoptens i the
Ciovannd Agusta Aesmnantical Construction Com.
pany, Ine. The AM-3 threesseat monoplane has been
developed juintly by Aedfer Santhern Acnnpune
Induley, e, (Aerfert and Maschl Avronaatical

()
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Company, Toc. (Aermandin) Desigend b et sn ol
i Ay resguirensent {or o light aireradt, the ANMS3
b wiitable for sach mdssioms as forwand wir contmelles.
obwrvation, cosualts evacuation, tadtical suppont of
geound forves, and genesal duties. Shad-Marchetti has
developed the SN TOI9A ta pedasm similisr mivion.

Tun olher programs are emwerging that will ke
major impact upon the industey from the kiter 1950°
to the curdy 1950°s. Both progran ase beiug linanced
through the Ilian Goveminent amt will be gudes
Acritulia matageinenl. Alo, bath ate collalorstive
type progrnme—one with the United Kingdom anl
Wed Germuny, the other with the Umted Mates.
Cnder the teoms of a tdpantite agreement, Talian
indusiny is to receive about 15% of the work involved
in the develapment and prasduction of a Multi-Role.
Combat-Atreraft desigrted the MROA-S3. This will
tnelude  comtracts fr electrnic equipnent  and
airlame wetinns, Coseent planning indicates one of
the i godolape afreraft will be boilt i ttaly,
Deliveries of the MRUCA-TS are wheduled 0
commenee in e late 150V The weond major
program is betaeen the US. Boclag tomguuny el
Acdtalia. This program provides for the  Join
deselopment of a STOL trampont, with production (o
commence by the hate 1970

The Ralian miwile research aml development effort
is cxpanding and now inclwdes the devign sod
developient of nuval (antishipl mivsiles, as well o
field-fotee defensive aml antitank miwiles. The naval
sseters inchwde the Sea todigo and Spada swirlice-le-
alr, the Sea Killes M3, and the (toma? antiship
cruiwe miwiles, OF theae, the Otonmat progaam is the
mint notewnrthy, oned it repreents o it effont

hetween Oto Melars in La Sprzia awml Mataa of
Franee. The ficld force wstenw are the badigo surface-
to-air and Sparviero antitank misiles. Produdion of
the tudige misile s currently lmited to about 10
mindles every 3 manths, The Walian Army neposted]y
plans to equip 100 firing batteries with this nwile
dusing the nest 3-vear period. The Sparvie antitank
miissile iy expected 6 go inte series prodduction by 1975,
At that thwe, it will probably be nsed ava eplacement
for the US. Tow antitunk missike being bought for ine
by the ttdian ey and now being prsduced under
ficense In Tady aad sk by the Balion Army. Study
vHors reportedly wie andeeway on an unnamed 19-
mm nnge sutfacetosurfaee misnite amd  satdons
adaptations of the Sea Killes MED (Nettuna) and Sea
Killer MK2 (Vulesno) antiship nnwiles. The Nettuno is
o bream-rdiing wdid propellant misile desigoed foe o
agadnsl destrovers amd sabter vesels.

The Walians i ¢ investod heavily in e Fulsira Ale
Force Missile Ted Bunpe. Lalina, nvar Anzio, amd in
the Salte di Quiers Test Range. Surdinia. ‘These ranges
have been wsed to test NATO wstems and ESRO
wiiding rockels in addition to Walian misiles aml
rockete. Space wanviated  sescanch, as all othes
national-desel research, v administersd thengh the
CNR. Folliming a ecorgunization in 1068, the CNR
established the dutes-Committee Commisdun for the
Study of Space Problems (CISPY to conndinate the
nutional effot in the smly of ypuee (hasie tesearclnd
and the Spaee Activity Sepvice (SAS) (e gaoage the
mate  applied aspeets of space  research and
develupment. The SAS manuges all avtivities involved
in Wals's pathiddpation in the Enmpean Lavucher
Developiment Organization (FLDOY the Ensopean

9
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Space Research Orgunization (ESRO), and  the
Eutopean Confecence for Satellite Communications
{ECSC).

ltaly hay conducted limited ¢osearch and
development on ground  weapons. However,  the
evponded  fucilities and improved  capabilities of
alian indusy is enaliling numerous projeets to be
undertaken in the research, development, amd
production of annnred vebicles. Two such sehides e
cugrently in development, both of which are light
weight and amphibious—one, the Fial 6616
reconnmiwake vehicle (Figure 6) is designed for a
thwe-mun caew, the atber, the Fiat 6641 armonsd
penonnel carsier (Figure 7) i dvigned to carry 6 o 8
men plus the driver. A second venionn, the GEEEP, i
designed with a longer wheelbase to acvommondate 12
combut-eyjuipped men.

Jtuly was involved with Frunee and West Gennany
in the determination of requitesents fos the Leopand-
1 tank amd later bought 200 Leapand from Wet
Gennamy and will coprinduce 600 mne sarting in
1974, hut the cxtent of partivipation in actnal rewearch
aind development is unknowa eveept thal extensive

amphibloys reconnoissonce vehide (/O]

RN IR ARIAL -,
FIGURE 7. Fiat 8814 Hightweight omphiblows armored
perionnel corricr being developed by holy {U/OMY;

testing of bLeopard-l (under bt climatic conditions)
wias conducted in Sardinte by the Nalians.
Comiderable modification rescurch and redesign abso
is comducied an U.S.-produced armond vehicles used
by the Naliwn Army. Rafian  aseanden lise
mudembsed the U.S. M-47 (Patton) tank. Firepower
was incecased by replacing the 90-mm gan with o 103-
mm gun: other improvements dnclded o new
tranvmission, a auxdificd hull, & new electical system,
a redeigned fod swtem and ammunition storge
arangement, and a diesel engine. Ao, au improved
track link hus been developed for the USA M-11)
atmaoned penonnel carden used in Haly.

Iubion work in mine wushure cquipment is exevllent,
ankl commwercial firme hunve evtensive prograss to
develop and manufacture high-gquality mines and
mine furm~ for U ltulin Amny. Research amd
development on evplinives aml esploive phenomems
are matntained at u level to provide lor future defense
requirements. Facilities use available for espedments
with high-coemy materials, and sonwe work is dune on
the development of new and improved esphinise
compenitions. Waly has o comiderble cupability fos
reseurch and development of teanvport vehicles ol
their cagines, but lintle offart is made with sespect 1o
militann  hardware. Fiat is the wajor pasducer of
military  vehicles. Research  poojects presently
undermay stnws vehicle design for mountainous and
rough terrain operations and amphibiows capubility.

The most sigsiificant bridging and dream-cteving
equipment development currently anderway is the
Astra multispan  tank-ksanched  bridge:  although
kounched bricdges have been wad. s has hevome
the {int conntery in the West ta have wievesfulh
devcloped o moltispan bridge. 1t comvivts of a seisons.
type treudway sgron with the rnp wetion capable of
heing converted into g pier o wnve as intermediate
wippor. Alter the fird span is esrpliced. stvenive
spans can be bvmehed by other bridgelaven (som the
deck of the emplaced span.

Italy  hae o relatively strong  research amd
development capability in topogaiphic eguipment.
The development of the analvticasl plotter by OMA-
Nistei in coopenstinn with tise Betedis Cogporation in
the United States i o continuing  project  of
comiderable wiliun  inteeest. The Galileo works
Offteine Galllen) s seeesthy completed develop-
ment ol an othoplotegeaphic attachment for a
stesvoplotier, a precision serocuipantor, and i new
acrinl nupping camens to add o its full line of
photogrampwivic and geodelie cquipaent. Heseareh
relutesd o quasternaster eqquiprient coven a varicts of
fiekbs. Convitderalile worrk his bees done v aollugnible

O
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cuntainen, dedgned for both storage and transport of
bulk lyuid POL. praducts, submenible and Roating
oll hoses, and fucling buoys for wse in muarine POL.
terminal systems. Italiun work in direet coemy
cunvenion ssstend s limited, although some effort is

underway on  magnciohydrodynomics.  expeciully
clined-cycle systenn.

The lalians have tn the past or are now conducting
research und development in all aspects of wubeswater
ordnunce, induding antisubmarine wutluse (ASW)
mortun, torpedoes, and mines. Naly lus g been o
ploncer in these areas of devolopment. The anly
kuown erscurch amd development being conducted in
the lickd of vorpedoes is dirccted toward o wirs-guided
torpedo carrier for the U.S.-sapplicd Mk 44 tompedo.
Haly has had under development for many years an
ASW miine desdgnated T.A.R. A gun motint program
has been estabilished, and o number of prva: (loans
are participating in the deselopment of avoder s dial
purpone, sapid-fire mounts. Noval fire contol spatean
also are undes developwant.

2. Bialogical and chemical warfare €

The Halisns have a simall biokogica? awd chemical
warfure (BW/CW) research and  development
progaam dirccted cwentiolly towusd defeinive aspects.
Primary meapomibility for initioting amd coordinasting
BW and CW research and development e(losts within
the Jtallan Amted Forces retn with the fnspeetos
General of Atomie, Biobogical, and Chewical (ABC)
Drfense. The Chief, Chemistey und Phyies Technical
Service, wubordinnte (0 the ABC inpectorate, dinecis
and administers the BW and CW neneateh, testing,
und equipment developaental setivities of the Aty
Technicul Center for Chemidstry, Fhysics, und Biology
(ATC)L Rome. There are four lnbasatasies ut ATC: the
chemistry and bislogy lahontories, both of which
develop detection. mupid sereening. amd alarm
techningnes; o physics lubomtory (o support the finl
two; amd o technologival labortory to develop vad
items.

Scientists engaged in BW. and CAV-reluted felds of
revearch  ure wompetent and  beaefit through an
evchange of information on offensive und defetnive
advances in BW/CW through NATO, the Mutaal
Weapos Developent $uta Exchange Agreenent
with the United States, amd FINABEL (Franee,
United Kingdom, Jaly. the Netheedamb, West
Germany, Belgium, and Loxemibwurg).

Known BW mseurch is conlined tn defensive
mpects, paticulardy detection aml identification, bt
medical and heufth wseurch  prnides knowledge
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applicable to all aspects of BW. Work at ATC has
included studying the truvel of acemol clonds
containing  (lworescent  particles, meleoralugical
olservutions in various sections of the countsy,
development of u ampling kit, and investigations of
the Auorescent antilxndy staining technigue for its
potential role In BW agent detection. A confract hus
been owurded lor eescusch in methods of mass
vaccinution by arrowl.

Vadis civilian institutes and  lubomutories  not
currently connected directly with BW offer facilities
that could be applicd 10 BW programs if funding and
directives were puwided. For example, the Higher
Imtitute of Health, Rome. by respomsibilities for
diagnostic work, and mearch b conducted o0
leptospirosis.  Q-fever. udhovlemes (prosently the
Bhanja vicus is umder studdy), uly sampling technignes
rehated to polhation, wnd on the epidemlology and
diagamis of miceobial lafections. Homan and snimal
bracelhinis are studied 0 the bimtitute of lvglene of
the Univenity of Florenee, Florence, amd at the
Velerinary Clinie of (e Univenity of Pivi. Pis,
mospectively,

Scientivis at the Serumtherpy and Vavcinugen
Listitute, Siena, poepared o detailed report on metlunds
adopted for the titation of polyvalest snuke venm
antivera. Collected data were used (o detenmioe the
tndeity of each venom and the neutralizing die for
the comesponiling antbem.  Although the nutural
paisons  tesarch s medically  ofiented,  the duta
resulting from such work could lead to aew
sophisticated CW lethal amd incapacitating ageats,
Ressurch abw is being conducted on senmmineatur
Wocking agents: quatesnary asmoniwn saliv were
found to display cholinulytic propesties smilar to the
sandand US. incapacitating ageat BZ. No
informuation & available to indicote that Baly i
copaged i stiedyving new CW ageals. Some binde
racarch hus been conducted, however, vn known
Iethal agents, inchading the G- amd Vaype weve
agents fog defemsive purposes. This work is prolably
comtinuing. [aly's msearch on oatural poebaonm §
devoted  primarily  to plaat  alkaleids aned  snoke
venoms. Relitively litthe iintenst s showas in bactesial
tininn,

A laverack kit hos been devised (or afdaven
(NCON) and Dattalion medicul teumn. It containe,
among ather fint aid ftems. atropine antonutic
injector and vials of 2-paridine aldovinwe methindide
(PAM) to combut nerve agest eswoning axd amyl
nitsite ampontes wnd anminophenol tor Boml ageut
antideies, The Balions fuave developed o eefilluble
autenutic wtrpine sell-injector for swell-aid against
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nerve agent poisoning. Tests of this item, however,
showed thut the plustic spring heusing tended to cruck
after oaly @ few wes. Work on decontumination
apparatus is limited o the cvaluation of NATO
cquipment with adaptutions or improvements to these
items. Becase emubions adhere to surfuces, the
lalians claim that the applicution of emubions is
effective for decontumination; for norve agents, they
have considered hydrate of aluminum silicate.

The Timena Incwrponuted Company. Rome,
reporiedly hus developed o series of hackpack
flamethrowen. There iy mo information that uny of
these models have been stundurdized. The lutest
model, T-88. contuins three Buliter (24 gal.) steel
tanks—two latera) tanks fur fuel und a contral tank for
the compressed propellunt gas. The maximum range s
listed us 80 metens, with an cffective mnge between 30
aund 70 meten. Al under developmient b 1 73-mm
mortur round for use in dineminallng dot contrul
agents.

CW defensive research and development efforts are
directed primiarily towand improving detection amd
pratective equipment nxl  thempeantic agents: «a
considerahle umaunt of wark Is undertuken (o impruve
protective clothing items by wse of elthet impregnated
or disposable-type dothing for genend i, The
lalions are uttempling to obtuin French and U.S.
material samples to enuble them to develop a local
source for the fubrication of hutvl-coated material.

3. Nuclear cnemgy 49

For sveml years. the ltullun auclear research
program  has been devated primadly to the
Investigation of basic comepts with only a minimum
ellort towand practienl applications. These priorities
probably will be revened as o comeguence of o law
which rstruciared CNEN n lote 1971, Under this
luw., the ugeney remains undder the operitional contml
of the Ministiy of Indintry bt now s hraded by a
prosident with un execentive bound und o council of
adminitestion. all apoointed by the Councl of
Ministers. Al imnjor politieal padies are represented in
the CNEN and. as o consequeace, the falian nuelear

5,; program is expecied o seevive increased attention aml
X support from the national govemment. This new law
& has been tmplemented and Ezio Clemental, formerly
3 the director of CNEN's Computing Centes i
g Bologes, has been numed Preskdent of the CNEN.
A Prmary elfect of this reoganizatin upon (he
‘g Baliun nucleae teseurch program will be the
ﬁ wdirection of the amjor elfort. While basde research
by will continue, the chiel cffort now will be lowied
: pricticnl spplivations,  especiully o the realm of
L
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reacton and reactor fuels. A major rescarch effort will
alvo be cxpended in controlled  thermonuclear
reucthons rescarch. Abo of interot iy the hvestigation
of utwivm cnrichmeat,

Nudear electric power Is competitive in Jtaly ut o
highcr cont than In many Eumpean countries hecuuse
of the high vost of conventionul fuels and near total
exploitation of hydmelectric resources, bamge sums of
mancy hose been spent for the development of
nuclear power by both the governmen? and private
industry.

Htuly has theee power reacton n operation. u lonrth
one ander comtruction, and othens plunned, SIMEA,
o 210-megawall electrical (MWel gav-wonled reactor
some 40 miles sonth of Rome. aear Latlua. i based on
British technobogy and uses natural aranium fuel,
SENN, a 160-MAVe bailing watee reactor (RWH) on
the Curigliano river is based on Geneml Ekectrie
technalogy and sses 2.8% and 2.6% enriched uraninm
fucl. SELNDL o 257 MWe presuriacd water ecactor
{PWR) ueiar Todno an the Po dver s based on
Westinghowe technology amd ases 2.7% to 3.9%
enriched arnium fuel. The fourh plant, 4 750 MWe
BWA. similar to the SEXN reactor, is belng built near
Cremonn and Is expected 0 be opesating in 1955,
Othen, hoth BWR's and PWR's, are being planned for
vardos locations.

With its expandding auclear power program, ltaly
has shown comiderable Interest in establishing an
independent  nuclear fucl cupability, inchuling
arsninm  carichiment, fuel fubdcation, snd fuel
wprocessing.  The allans have two small  [nel
provesing plants, ane o southers laly about 30 mites
from Taranto, and one ab Saluggia. The ane pear
Taranto iy specifically  designed  for procesing
thodum-contuining fuels, while the one at Saluggia i
for processing enviched urninm fuel clements. Their
natued  ursninm fuel elements Gum the Britlh-
provided reactur are retunksd (o the United Kingdom
for reprocesing.

_Saborutory reseatch into bt gasernes diffosion amd
gus  contrifugating (or weundem  envichment |
conducted within gaveomment faclities with indastrial
mtticipation Rewearch cfforts are at very low fevels
and probably are intemded only to foster scientific
interest in onder to provide CNEN with asivtanoe
during any vonsidenstion of joining in multinational
gooup shindin s group sparsonhip of preduetion
facilities. $tulian industry shoukd be able to botld and
apetute fuel Gibsdcation fadlities adeguate for their
progaun, Hut Baly will seaiin depeddent apon
impoets for fuel supplics, sinee thelr proven uranium
resetves are inwfficient to suppont theie anclear power
progaim.

L} LI -
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For several vears the Halian Nuvy has been involved
In a progrum for the development and construction of
an 18.000-ton nuclear powered naval support ship to
be called the Enrica Fermi. 1t is proposed that this ship
be equipped with an S0-megawall pressurized water
reactor wing 3% enrched unnium fucl. France
provided the fuel for the land. hased patotype fos this
reactor. Italian naval officiuls have insisted that the
ship will be operstional in the 1972-73 peril.
Howerer, it now appears that construction has net
cven started. Became of the maval assaciation of the
vessel. ltaly has been unable to get asumonce of fucl
supplics for an aperational reactor. This could change
if Maly does become past of any progeam wherehy
they would huve access to enriched urininm.

tuly has odeguate research facitities, inclading
suberllical and critical assenblies und  wesearch
reucton, o suppord o nuckear rsearch program and to
provide truining for the aswcinted peponnel.
Fundumentul und upplicd nudear research is being
cutried aut in theee types of facilities: 1) theee national
lustitntes—Casaccin Cenler for Nuclear Studies.
Frascati Natlonal Laboratories, und the National
Intitate for Nucleae Physies (INFN). all in or near
Rome; 2! Univendty facllities thut are not associuted
diecctly with the nalional institates: wind 3) nuclear-
asnclated cetiten sich as the Center of Informution,
Stady, und Esperimentation In Milan ond  the
Saluggin Nuclear Reveaech Center near Togion, Mot
of the Linuncial supposrt for INEN s provided by the
CNEN. INFN actually Is an independent omgantza-
tion of auclear research luboratories located at 17
ftalian wnivernitios. ot the Frscati Nutional
Lahorutories, und ab the Higher lastilute of Health.

The ltalinn-contrmolled  thermonuckar  reactions
reseurch b centered al Fruseatl and Iy pantially
suppotiesl by Eurutom, Although most of the
experimentul work has bren conorrned  with
multimegugnuss  magnetie fiokds produced by
implision techniques, this work has sow been cut
back and u much lasger elfort has been put into laver-
indueed finion research, In addition, research
sclentists at Fraseutl are investigating plasma focns
phenomenas and conducting experinwents asacinted
with terldal geometry devices.

Ttuly b a patticipant in several ilerintionul nucleas
energy progrums. Euatom provides some funding foe
the conteolled thermondeinr reactions research al
Frascutl, participates to o small estent in the Raliun
naclear pawer program, and fully operutes the Center
for Nuclear Rescarch at Ipra. The eevults Trom lspra
research projects are shared by all of Euratom, hat
ttuly nutumlly witl be the prime benellciury. Haly ale

t» a member of the Intemational Atomic Enemy
Agency (JAEA) and the European Organization fov
Nuclear Research (CERN).

4. Electronics 45)

ftallun clectronics eesearch and developmient offorts
lag behind those of the other udvanecd countries of
Western Ewrope. Basic clectde reseurch has been
limited pimarly by a chronie shortuge of funds sather
than by any specific technological shorcomings.
Nevedheles, impresive results huve been obtained
through prisluction of systems awd components wing.
where necosary, forcign-designed  equipment. This
has been possible theoigh a complen system of mengen
und/or liceming ugreements with companies in the
United St:tes, France, the United Kingdom, and West
Geamany. Such amangements huve lowered the total
ont of electonles reseirch and deselopment und have
cmbicd laly to wse its production evpertise to greates
advantuge. Some execllent roscurch is performed by
indwstey and univenities, however, and the counin’s
needs are being met by an adequate supply of capable
sientists.

The Sclenia Asodated Electronic Indindries, Ine
(Selenia  Industrie  Elcttroniche Assoclate S.P.A
Rome, s one of Haly's furgest clecteonies rescarch,
development. and pmduction organizations and has
spearhraded the indwstey in many NATO projects
csential te the defense of Westen Eueape. The amas
of applicd research indude sypace and militan
communicatlons systeas, radar, und computen. High-
aguality wark has been done in telecommunications,
Incliding development of ubl-solid-state tactical radio-
reliy equipment, currier telepluome amd telegraph
swtean, pulse code sxhadation systems, parametric
aumplifien. and comnmlontions satellite antennas.
Especially noteworthy iy thelr mseasch in microwave
peopagation and components,

The 1tullons are doing basic and applicd reseaech
reloted to mdor and have prodweed familles of
tracking awtd (ire-conteod eadans, as well as 3.1 search
and a 2 mpbom feequency agile mdae, Militany
radan incoponte a full complement of electamic
voupter-comitenmeasures  featuees, such as duvtan-
tuneows antomutic goin contmd fust time constout,
swipitivity time control,  staggered pulse wepetition
frequency and side lobe blanking. Doppler continunus
wave nlan hnve been developed for mivile gaidance
application.

The (talians are making mpld progees in the design
and paxdaction of equipment for electronie warfare;
they currently bave significant capabilities both In
clectrunic countenmeasans equipment, espeelndly tha
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’“ fur clectronic reconnaivance, und I electronic
t:’ counler-countermeasnres  lechniques.  Intercept
S equipment has been developed for use against ground-
§ mobile communications systems.  Shiphome and
i withorne clectronic intelligence und direction-linding
] systems include some of the liest leatures in
uutomation and deign sophistication. The ltalians
z have experimented with duta link systems belween
¥ direction-finding stations, and integeul intercept /jam-
¥ ming syvems huve been developed for raphd jumming
E\ tesponse, as well us look-through capability. The EL?0
jammer. a joiat German-Italian project, was produced
by Electronicca of NMaly us a deception-repester
; jammer able to recognize und counter specific uireraft
b and mistle threats. Olher interesting  clectronle
warfure developments are o brate-force jommer to
A render (ire-control radar inclfective beyond o very
| limited range und a communication nk which allows
& o vontrol stution to sel frequencies automatically (i
;: ather operating conditions) of othee statkom within the
: nct when a special signal uppean.

2 Infruted uctivities have Included wutk on
" conumanications aml detection techniques and in
? 1950 incloded Infrared signature stisdies of ships amd
o disprmable decoys. The Galifeo Warks, Florence, has
i developed on infrored beam-sider misile guidunce
¢ system snd a pasive tracker. The shipboand
clectronics system for the bsaell Gubriel intssile system
g iv of ftulian design. Other cffots in the military
clectrm-optical (-l are o comblined low-level-level TV
i mdur tracker and hiter rungelimder systems for fire
5 ootend.

1n the late 1950 and carly 1960°s, the major Haliun
o clectsonics company, Olivettl, develuped 2wl
prestuced several of its own models of genesal purpuse
- dighal computess. Prior to the «ale of lis computer
W Interest 1o LS. cnmpany. Olivetti ubo prduced
other models ming licemed US. desgos. Sinee the
bt § mid-1060°s, the only domestically developed Htalian
7 computer madel has been the Laben-50, madde by the
y; lLabomtor Elettronted e Nucleart in Milan. Speelal
e purpnse dititul and analog compuaten uba have heen
i developed indigenoudy. An analog-hype computer,
b the madel QG was built in 1968 and was inteded
B to be part of the fire contod system Imtulled in Wost
%, Cerman aumy tanks. Sebenia has developed the CDD-
0 3032, o thinkgenemllon computer incorpomling
ﬁ medimn scabe Integmtion, (o military und abr traflic
3 contrl applications.  Production of this astem s
eypected to be undermay in the near future, Selenia
9 reportedly is abo comtrucling o genena) purpne
‘2: digita) computer for the next series ESRO satellites,
g
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S. Medical sciences <8

Luck of funds and equipment bas limited udvances
in blomedical resenech In laly, although individual
scientists are eaceedingly cupable. Trining for
reseaech |s good und noteworthy work is being done,
patticulurly tn biophysics. genetios, ond phar-
macology. Research is promoted prmarily by the
ONR, which has a National Consultative Commitice
for Bivlogy und Medicine, the Ministdes of Health
und Agrculture, the univenitics, amd the private
sector. Nuly relies in pat on support from
intemational sources. especially the V.S, National
Institutes of Health and the World Hcalth
Organization. Mujor revearch ceaters tnclode the
Higher Institute of Health of the Ministry of Health,
the Mario Negrd Phasmuacological Research [nstitate,
the National lmstitute of Nutrition of the Minlstry of
Agriculture. uud the Furmitalio unit of the
Montecatini industrial comples.

The level of plurmaonlogical sesearch s high. Fine
work i belng done on the interuction of drugs. the
mechanbhm asaclated with the developmeat  of
urtedosclermls, the pharmucodynamic uction of
barhitarates. the synthess and tmnsport of lipids,
species differences in toxicology, and the phaee
macvgenelic aspects of leaming and memory. An
intendisciplinary, awleculur-linfogicul approach s
heing nusle in clinicul phamacology.

In the developsent of pharmacenticab, gond work
is anderway on cardiovaseular agents, the mechunie
of antitumor aclion, sceeening of new  cancer
chemotherapeutic ageats, the mechanism of action of
peychoteupic drogs. and the modification of s ntheds
of emot alkaloids. lmteresting stuclies are being
contributed to steoid biossnthesis and (o the
chemistry of antitumor and antiviml antibotics. The
Mario Negri lustitute Is carrying on eescarch in canver
chemaotheraphy, acurapsychopharmacology, the
phiarmacobory of Hpid nwtabolism, amd the tovicology
of industrdally importunt chemicals,

Research in hlochemistry s especially active and
prcduction reflects InveMtigutive areas of worlddwide
interest. Nulinn binchenists have evplofted o wide
range of sophisticuted Tnstrumeantation, incliding the
electron mivrowepe and gas chromatogeaph. Cureent
studies have chiled work on the mechanibim of
hormone relewse, the role of prontaghinding and e
Interetion of newsal and hamwmal control, functional
diffesentition  of tivae peptides, the action of
Impnmaeglobulins, and the dioginmis of brain tnmon,
The Ministey of Health i supporting the study of
clinical labosatory astonustion. Although Jtaly has o
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limited number of researchers working in binphyscs
and genetics, they ure guite capable. Quulitutively
Zoud repodts huve been made on the effects of
chemicals and ultraviolet radiation on cell mutation,
the physical chemistry of bone murrow cells.
radiobiologicul methuds of study of cel) population,
and the offect of radiation on cellulue constituents.
The CNR s supporting fundamentul rescarch on the
structure and Tupction of binleglcal macromolecules,
the extraction and unalysis of sitkwome precunoss, the
study of protein fractions of grain, and the cytatonic
cffccts of selected drug agents.

Physindogists are ting fundumental research an the
physivlogy of diving: the Walians are interested In
aspects of reseurch related tn underwater physiofogy.
Areas of pmduction indude cardiovasculur physiol-
ogy. ncurophviology, endocrine activity, vellulur
physiology. and the physiology of respimalion. The
Higher Institute of Health und the CNR arr
cnoperuting in u study of health-rekated wpects of the
Italion cnviconment. Routine studies of the
environment und atmmphere pollution are undeeway
at a Burmtom fadlity lor mwlear seseanch atl bhpra

Carelud research in nutrition is devoted ta study of
food wklitives and the microblology and chemlval
compmiton of fod, water und air, the nutritive value
of foodstuffs. and biological research on the
nutritions) process. Ttaly participates in research wark
promated by the Foud aml Agricallure Onganization
(FAQ) and by the Wordd Hiculth Onganization.

ftaly has develiped modemn fucilities loe reseanch on
vaccines. The Higher Institute of Health is developing
its competence In pollutivn research. microlinfogical
synthesis, pannitology, and load micrbiology. Stalian
tesearch I being strengthened in epidemiotogy,
ospeciully of arhovinnes, A [undumeatal campaign b
uderway to climinate intestinal pannites in schonl
childeen.

The militury medical services of Huly comluct
active medical research progeams in well-stoffed
mscarch imilutes with madem equipiment. Subgrav-
iy research conducted ut the Alr Force Center of
Sticly and Besearch on Aviation und Space Medicine,
Rome. has deawn internutionsl attention. The Center
for Military Applications of Nucdear Energy, o
triseevice omganization, §s plaving un eves-increasing
role in radiation pathology and bolozy. The financing
and coodinotion of medical mescarch of interest to
mational defenwe 15 carried oul by the Defense
Scientifie-Technical Cowncil, subordinate 0 the
Ministry of Defemne. On problems of mutual inteset,
military medicul research hstltutes coonlinate with
the Nutlonul Research Council, the Nutional

Committee for Nudear Encrgy. the Ministry of
Health, ather governmien! ministdes and agencies,
univendties. and private industey. Military wedical
rescarch peoonnel patticipate o international
scientific und medical mectings amd, in some
instances, share their findings with pastivipating
counteics,

8. Other sclences{5r

a. Chemistry and metalinrgy

Chemistry occupics o sirsng posithn in the aliun
vnivenities and in indistry, Mast of the basic researeh
is carried ol al the univershty institntes. Chemical
research §s steonger in industrial luboratories than in
government institutes. The totul chemicad research
cffort i only slightly tess than that in Fance hut
substantivlly less than that in West Geemany or the
United Kingdam.

There is comidemble strength o several aspects of
omganic chembstry In ftaly, including synthesis, organle
teactions, ond prof of strocture. The Univenity of
Milan is strong in the omganic chemistry of Wempenes,
ulkoloddy, untmil and plamt pigments, and other
maturlly aceurrng produets. The Univenity of Genoa
alu works on terpenes, and the Univenity of Naples
dues rescarch on pigments of madue ontusbas, The
University of Pisa is involved in studies on
organomelallic componnds amd optically  active
compotids. Muny other univenilies are active in
synthetic organic chembstry. Nalinn reseurch on high
polywens, including both thels preparation and the
study of theie physicul propesties, is  recognized
intermstlonally. The ontstanding figure s . Giulio
Nutta, who wus awarded the Nobel Prize In Chemistey
i 1963 for his significant work on steraspecific
polvmedzation, which led to the development of
commerctal pohvpropslene. De. Natta has been
responsible, i head of Whe Inmtitute of Tdustsial
Chemistry at the Polviechaie Institute of Milan, for
directing a lurge amount of impudtant research on
polymerization catalyats, stercospecific pulymeiza.
tion, fwlactic polymen, struclure of polymen, aml
kinetlos of polywerization. s imstitule hus been well
sipported by Maonteeting-Edbon S.p.A. Milan.
Polyiver rescirch i concentrated alwo al the CN8
Institute for Mucrmuoleenlur Chembtey,  Milan.
which does work on sterempecllic polvmerizations,
hehavior of fused polymien us reluted to synthetic fiber
precuction, and the Mructure of comples polvmen by
means of Xemy  diffraction, eleetron dilfasction.
nuclear magnetic resonanee, and infrard techinigques,
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Industrial arganic und inorganic chemistey b strong
In Staly. Montecatini-Edison is the laegext employer of
chemists in the country. In 1966 this company hud
about 5,100 chemists doing rescarch on polymen,
plastics, synthetic fibers, petcochemicals. dyes.
apdcultural chemiculs, onganic intenncdiates, and
other industrial chemicals, involving un expenditure of
about $32 million. The pharmaces ical industry and
severul  univenities syathosize desgs. The  ltaliun
chemicul industry has been detedoruting rapidly in
recent years and suffered a boss of nearly $100 million
in 1971 and probubly neardy us mach in 1972, As o
result, n 2 as been difficult fos the indintey to carry out
a develom, ent plon,

Much of the wscarch in physicul chemistny is
directed toward physicul onganle rescarch. Francesco
Minisci at the Milun Polytechnic Imtitate s known
for his research on reactions of feee adicub and on
synthewes invalving free mdical reactiom. Physicul
ongunic rexearch at the Univenlly of Milan involves
reaction kinelles, cutalysis, und stercockemisiry. Theee
is research: on reactions of and dicab and o
confonnutional analysis at the Univerdty of Bologna
and on reaction kinelics and mechunbsms at (e
Univenity of Padova. Sevenl Institutions ure involved
in elecirochemical research, The wark of Robento
Piontellt on electrode heliavior, avervoltuge effects.
und metullic dispenions in mo'ten salts at the Milan
Polytechnic Institute is noteworthy, The Univenity of
Rotne does research on clectrochemicul reductions of
orgunic compounds and on anedizing of aleminam.
Theee is generul physical chemisey rescarch at muny
of the univenitlces.

Research in inorgonic chemisley s witlespread,
Professor Luigl Sucomi of the Univenity of Florence iy
uoted for his research in coordination chemistny,
particulatly on nickel, cobualt, copper, and other metul
compleses. lmporiant work on metul  carbom!
compleaes fovolviog nlckel, cobalt, rhodiom, uand
theajum ks done ot the Univenity of Milun,

Several of the Balian univenitles are strong in
blochemistry. Particulury Mgaificant is the extensive
wortk by Allcsandse Rossi-Fanelll und  Ealdo
Antonini of the Univenity of Home on hemoglobin
and myoglobin chemistey. This univenity also does
revearch on proteins and  deaayribonucleic  acid
(DNA). Al strong in blochemistey is the Univensity of
Pachina, which does mscarch on hemocyanin
mpiritory pigment of athropods und  mollusks),
proteins, DNA, and various enzymatic reactions, such
sy mitochowdrial oxidations and phasphonbstlon.
The Univenity of Milun does eesearch on protein
syntheshs und on development of methods fur analysis

of plusma and urine for hormmones and mher
constitnents,

Although Taly hus o kige metals production
indwstry thut bs of considerable cconemic importance,
it hus not developed a strong capability in
metallusgical research and development. The rescarch
cfforts have been directed principully toward
impreved micthods in extmctive metallurgy and In
solving steel production problems. The rescarch
pogrm lacks the depth and seope of thul in mast
indwtedal European countries. The program s weak In
the ascus of fundamental physical metullumgy und
metal physics, bade ferrois  physical metallurgy,
futigue, creep and rupture, and dumuge criteria, In
vverall wetallurgical cescarch and  developmeni
cupabilities, Italy is cvomiderably behind West
Geenany., France, aml Ceechoslovakiu, Is about on a
par with Switzedund. and is well ahead of Spaln and

sreece.

The mast significant metallurgical eesearch carried
out in laly is that done in the labostores of Fiut, the
industelad giunt Ivolved in sutomotive, aircraft,
marine, diesel engine. and power plunt comtruction.
Sigolficunt eesenrch on feroms metullurgy b abo
camied out in the laboratories of labider, the
goverument-contmlled steel company, ond in the
Cogae Steel Compuny in Aosta. Noleworthy wark is
done ut the lntitute of Light Metub and Alloys in
Novom on wnferrous metullurgy umd ot CNR's
Center for the Studies of the Prepacation of Minerals
in Rowe on extrictive metullungy.

Fundumental studies of physical metallurgy and
metul physics, which are normully undertuken at
univendties, ure antubly lacking. Mmt efforts along
these lines In Naly are ditected toward the study of
defect structares [n fonie compomuds (metal halides)
uned cembvonducton. Some exeelient sesearch on the
clectachemical uspects of stress commnion cricking of
malenitic stainbess steeh has cnmamited from the
Ustivenity of Milun,

fa the governmentosupporied. nonacademic
labsratories, fundamental reseaech is conducted at the
Center lor Information, Studies, and Experdmentation
in Mikin on palnt defeets, diffislon, and radiution
dnmuge in metals and pusticularly in diluie copper,
stiver, and gold alluys, Euratom in Isprs has studied
andiation-prxduced point defects in metals, Intemal
Iriction phenomenn in hvdagen-contiuminnied body-
centerd-vubic wotals, and the potential of improving
the ductility of alumlnom-aslominum ovide sintensd
products, called SAP, for potentiol use as nuclear
cludding materiul. In the field of estoactive
metullugy. the CNR Ceater Jor Studdies of the

R
‘.ﬁ

FACHTN B AR SR

L
LN

Rl Y N A N U S O A N M ENE N [ Py

Approved for Release: 2017/03/31 C06675028



Prepuration of Mineruls in Rome has studied the
roasting of nonferrous ores. the fitution of zine ores,
clrctrochemicul eefining. and similur subjects.

Steel refining and prodiction probleas have been
researched at the plaat lnbontories of ttabsider. Work
hus included iron ore concenimtion, blast fumace
stidles, axygen refining. continous custing, and steel
fubricution. These studies have ol been directed
toward improvements in steel production. Tlowever,
litthe offort on ferrn physical mctallungy has been
olserved in publications emauating {som Stalsices
fucilities. n contrnst, the LWhonilordes of the Cogoe
Stee) Company have concentrated their cffosts on
fernns physical metullungy and the development of
improved stcels and Improved heat  tecatment

procediires.
b. Physics end mathematics

ftallan physkes rscarch is concentruted In o fow
fickds, with mmt of the offort being devoled to the
niclenr scienees and technologies (33%) and the
physics of solid states (30%). The reaining physics
cffort I ncady cqually divided umong the arcas of
relutivity and gawitation, awdeculne and  atlomic
physics. acoustio, fuid mechanics, mugnetohydendy-
numics, plisma, quintom clectoonion and opties. A
major portion of the Tundomental resenrch s
contucted at the univenity fnstitutes and labomtores,
whereas research of un applied nuture is being fntered
at the government-suppusted  agencies und i the
lubonrutodes of industry.

High-vaengy rescarch into the physies of cdementary
pticles appears to hold the najor tnterest In the
nucleuar scicnees, The langest portion of such rescarch
ocenns ut the Univenities of Reme and Trieste. At (e
Univenity of Rome, research in elementary particles b
faidy wpto-date and comparable with that being
donwe in other advanced countries. Becunse they hinve
access 10 the Adune storage ting. e Nallans can
exmine the gamma-ganuna interuclion  proceswes
necded e observe churged plon colliston preductlon
pruke. Othens at the wnivenity ure investigating
multthasonic crons sections hased on eleetron
annthilation. They are making theoretical evaliations
of resulls obtained in eaperimental rescarch in the
Uniled States on proton-nntiproton annihilution crns
sections. Coupled with their advanced theorelleal
research, alian physicisis a) the Univenlly of Rome
engage in well balunced programs of experimental
rescarch. This is posible hecatse they huve acves 1o
the high-energy electronaynchroteon ot Fascuti
where reseurch dealing with nentral-pion photo.
peoluction an protons from deuterium is beiog done.,
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Wigh-cnergy research at the Univenity of Treste is
sdvunced and of high quality in both iheory and
eaperimentul work. and studies in phute- and clectro-
production. pion distributions in high-multiplicity
interactions and resonances, and the phote-production
of positive plons are vwiderway. Most of the high
energy mscarch done at the other univenities b
theorelicul, excepling thot being done at the
Univenlty of Burl where resotunwe productions in
pion inteructions are being conducted in the
labortory.

Basle rescarch in kw-cacrgy physics is limited to
theoreticul stixlies dealing with the structure of nucled
und ehstic scuttering crins-sections. Approaches uee
ulso being studicd which the investigaton hope will
evalve intwe new theories conveming unstuble states. In
caperimentul wavirch ot the Univenity of Bard,
measicements of loeward scaltering angles related to
curhon isotopes ure underway for the purpose of
galning information conceening angular cogreastion.
Efforts are belng directed by physicists at the
Univenity of Pisa towund stwlyving lorwund neutrino-
Induced reactivne on the doubleshell nuclei. The low-
encrgy nuclear researchen at the CNEN liboratony in
Rome are studyving reactions und level structures and
decay schemes though the ae of un isotope of
lutetbum. During the past 3 yean. CONEN ha.
cxpanded fts own reenrch centers in nudear phyvos
aml cnginecrng, mdiation hiokgy, and atosuic fuel
treatmient, and has the revponsiblity of estaldishing
atomic powerplants in ttuly. Thee Involve the 200-
megawalt Simen plant with it gus conbed reactor of
British design at Lating, the 160-megawutt Senn plant
with u General Electrie builing water sweactor on the
Gurigliano dver, and the 235-meguwatt Selni plant
with & Westinghuise presurized water reactor st
Vereelli, CIRENE, the Bnt Rtulion power eeactor (35
megawutts) was developed by U CISE In Milon ard
iv one of the cadiest series of caperimental power
reacton of advanced design financed by CNEN.

Solid stute physies resenrch, which ligs such
research in othier advanced countries by 3 sran, i
oconeentnited in the vudow lange univenitics, CNEN
laboratories, und  indstry-suppuorted  seseasch
imstitates. Sndinteial concems are interested primarily
in solickstate tesearch from  the standpoint of
sentivonductar deviee  development.  metallumgy,
mugnetie materlals and, in some cases, the
photographic properties of vadous silver halides,
Reseurch alw Inchudes studies of bocud antife rromag-
urtic ondering commonly observed in ferremagartic
ulloys. At the Univenity of Genoo, eseanch deabs with
magnelle moments of sarnagium in the various metabs
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being investigated. Abo, some good research i with the genera) theorem for noulinear problems and
underway in contection with superconductivily  boundary condithnes corresponding to the motion of
charactcristics of “Kondo™ melals regarding critical  viscous flulds in tabes with u peancable wall.

fickds und temperatures. Such work has objectives Ity has a fow scienlists who punve rescanh into
related to anliferromugnetic interactions und loculised  gravitation and relativity. Physicists well known
spin fluctuations, throughout the world in this area are P. D. Vinecnsing

Physicists at the Univenity of Palerme concentrate  and M. Mignani. A limited smount of research in
heavily in semiconductor materint and device  alomic and molecular physics is carried oWt al the
development and property studies. Their activities  Univenities of Bologna nid Nuples. Studies deal with
include the prototype deselopment of bipolur  the specific compounds of monachlorumine amd
iramistors and diedes, impurily property in silicon  dideuternacetylene and involve analyms of fundansa-
cnystuls, doping of semiconductoe luvers, tunncling  tal and "hot hunds™ thut ure useful in interpoetation of
studies, and transmivhn encmy Joss of light being  1heir near infrured specteum through use of microwave
chuanehd thruugh silkcon. The rescarch s nimed  spectascopy. Studies related 1o inomenic mobecules
primarly at improving ltahun clectronics. which s comprise investigutions of the vibrtivn spectr of
needed to prumote expansions in thele computer und  cobalt and chadium curbonyls. Much of the reseasch
communications industsies. Some of the mot  in acontics and ultrsanics is related to accanography
udvanced solidslate rescarch is belng done at the and the propagation of sound in water. Notuble work
Univenity of Modena where properties of codmium b done in ulisonic cavilation and the atilization of
Iclurides are being investigaled in conneetion with  shockwaves for studying the strocture of solid
drift mohility of holes. muterials ond for nondestructive testing.

Fuitly advanced bt lisnited rescurch is being done Mathematics hus a highly respocted place In the
in optics. interferometry. specirncopy, holography,  scientific community, ad Rtolian mathematics have
und quantum electronics. At CNEN, oplics speciulists — loag been capable and  productive. For example,
are investigting  optical signal processing wsing mention should be mude of the work of mathe-
acouslic light modulators for trcating (muges.  mnaticlun Riced (188h century) for his work on tepsar
Performance charucteristics are boing studied for  culeulus, which undedies much diffesential geonietrny
optical systems Muminated by cobrerent light in u  and relativity thcury. Also, during the present eontury,
lincar motion pattern to analyze the farficld  uwthematiclun physiclst Enrico Fermi contributed
diffraction. Al the CNR-supported Optics lustitute in - greatly to the development of atomie chiengs.

Nuples, rexearch is being conducted on microliolo- Strong rexearch ores for Haliun mathematiciuns
graphic inteferometry. Diffused Luser light s belng  uow include analysis, especially ordinarny and partial
employed to oblain beight field Intederogrms.  differentiul equations amd operitor theory: geometey,
Opticul spectrimcopy reseurch Is being conducted it both differentiul and algebraie; mathemistical physics,
the Univenity of Rome where approaches being wed  ospeclally  quontum  mechanies; and numerical
employ grating synthesis. A new techaique. which  unalysis. The country’s ttal cesearch entput bs among
appean to hold promise for produciog high-resolntion  the best in Western Europe, and the work is typlcally
spectroacopy, is heing emphusized: it Is based on the  of good quality. An indication of wide aceeptance of
antistokes intensily cuwsed by photon inteructions,  the wark s that much s published absoad, lamgely in
The Itullans ure devoting clforts 1o classic  the United States bat wlwe 6 muny othies conntries.
intederometry experiments dealing with light heams  The Ituliam alvo publish several gomd mathentical
in orthoginal stales of clliptical polurization. The  joumaly: Nwovo Cimento is u much sned internathonal
CNR laboratories have been following some programs — vehicle for muthematicul physics. The eeputation of
to produce tow-nolse und high-efficlency production  Halion mathematicians may be less than it was two or
of holograms by developing o process for treating  theee generation uge. but it is still quite good.

photographic plates 1o ohtain un optimum ratio In the World Dirrclory of Mathemaiictans. then
between nvise und officiency. are 888 Btuliuns lisledd: thelr numben follow thine of

There is a strong trend tawand increased research in— the United States and the U.S.S.R. Whike the TlaBuns
magactohydrodynamics and plusma. physics involving  do paduce muny research pupen (obout 2% of the
studies on clasic plune magnetohydmdynamic and — world oulpal reviewed in the st comprehensive
laminae motions and plusma stabilities in speciflic  shstmet joumal), thels output wenn u fittde low for
medin. Fluid mechanics sesearch eeluted to  thelr long list of prominent mathematiclns. This may
hydrodynamics and reactor engineedng is concemed  be weluted to a cetlcism that hus been stated regunding
1]
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the laliun acudemic system. numely, that professors
are “kings,” and. although 2 man must woik
diligently 1o become o profesor. he has little
requirement to do much research alter he oltalns the
ank. There are, of coune. some professors who are
doing research, but the aveall maearch productivity
per man appears low,

At the lower levels of llalion univenity education,
mauthematics s apparently emphasized. laving the
foundation for broud we of muthematics In many
fickds. Bowever, advanced educution in mathematics
scemms less orgunized. Thus, for cxmaple, in 1978 only
three Ttullun univenities (Bari, Piss, and Torino) hud
established work in computer science. Several sesearch
institites have since been estublished 10 help bridge
the gap. One of these §s the Institute for Information
Processing, formedy the Center of Studies of
Electronic Compulers in Pisa. This institute
oollaborated with the Olivelll Corporation in
developing cardy ltulian computen: it now dors
rowearch In numerical analysis and vadous branches of
applied mathematios. and it collabarutes in
instruction with the Univeadiy of Pha. Other research
institutes include the Instiiute of Applicd Mechanics

for Aetinl Dynumic and Gas Dynawic Englues,

connecied with the Totrino Palstechnic Institate, and
the Numerical Anolssis Imstitute, connected wilh u
univenily in Rome. The tislitutes contuin o have
acvess o sulntuntial computing fucilities, Including in
Pisa an [BM 7000 phn other muchines, in Torino un
IBM 360/44. and in Rume u UNIYAC 1108
Substantinl computing lucilities appear o be widely
uvallubde.

ufiun Industry waus slow to we mathensuticiuns,
although several leading mathemuticians hove
voncentmuted their efforts on fickds such as shell theory,
numedcal annlysis, and recognition of churicters. The
me of compulers was stimuluted in lute 1988 with
Inaugumtion of the UNIVAC Advanced Systenn
Computer Cen'er in Ruine,

There has been sulntantial  conperation in
mothematics between laly and the U.S.S.R.
Collaboration in use of methods of calculation has
been conducicd uider the Mixed Commission for
Sovict-laliun  Scientific-Technicul Conpervilon. o
1970 the Generul Electeic Information Systemn Holia
conteacted to supply two lurge clectronic computen,
Ivpe GE-423, to u molor vehicke plast in Moscow, By
1971 the Olivetti Corporstion appeared to be u wodd
leuder in use of computen for machine design. In
duing this they seemncd to hove nusde clever use of U.S.
scientific findings. In June 1972 it wus ceported that
the Olivetti Corponitaen hud. since mid-1970, sold

lunge quantities of uutomatic machine tonling to the
U.S.S.A.. including computer programming and
clectronle numerdcul control cquipment known s
“Inductosyns,” o kind manufuctured in the United
States. The U.S.S.R. was aho reporied uttempitig to
ucyulre the technology for its own peoduction of the
Olivetti muchine tool systems. In 1950 the CGE FIAR
Defease and Commercinl Electronic Depattment al
Mitun hud Ticensing agreements with the General
Electric Company and AEG Telefunken und specific
ngreements with several U.S. compunies in the
computer fickd. The FIAR wus papuing projects in
several military  applications. The Itulian  mathe-
matical cffort Is lulsdy strong and quite competent. it
includes a substontial trend toward  applications,
which s particuludy noteworthy now in work on
numericul onalysis and computing. but which laliun
indntry seems 1o have been somewhat show to utifiee.

¢. Astrogeophysical sciences

In general. ltaly is not outstunding in astronemy.
However, belter-than-average work is done in solur
ustronomy, which is cmphasized. While there are more
than 13 ustronomicnl olservataries In ituly, lnclwdiog
small private installutions. musl equipment is
mediocre. For stellar work, however, Htaly has two of
the largest telescopes in Western Europe. One iy a 50-
Inch rellector al Merate, an observing station of the
Brera Astronomicul Observatory, Milun; the other is o
48-tnch refleclor atl the Astrophnical Olnenvatory,
Asiago, of the Univenity of Padova. Al the
Astrophysicul Olwervatory of Catunia, Sieily, stellur
rosearch emphasizes the study of stars that exhibit
activity believed 10 be similur to that of the sun, such
us flare, spotted. and magnetic stun. The Calevia
olservatary is abso a solus patrl statlon. Other optical
ur radio salar rescareh fucilities ove bcuted ut Bologna,
Florcnce, Rome, and Trieste. All of these abservatorfes
padicipated actively in the Intemationad Active Sun

‘curs (IASY) progams (1968-71). An lnternationsl
Astcnmnical Latitede Stition at Carloforte has
participated u: studies of variations in the pasition of
the pole, while the Astronomicnl Olsenvatory of
Torino hus been the site of the Centrul Burean of the
Latitscke Service und is supported by the Intemational
Avsnumict] Union and the UGG, The Viticun bas
an olservatory which speciulizes In studying the
structure of the Milky Wiy galivny at Castelgomdolfv,
laly has a rclutively mudest hut an-going space
seseurch progoim, The lullan semspace Industey was
rosposible for the design.  development. and
comstruction of all the test satellites und some
electronie space-borme sud ground equipment for the
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ELDO Europa-1 launch vehicle program. which
concluded in June 1970. It continues to be involved to
a leser degn . In some wspects of the Europa-2
program. The industey hus contributed to the design
and development of electronic and other compunents
for the major saicllite projects of ESRO: Raly hus abo
oooperated in ESRO programs by deaigning sutellite
and sounding rockets onbuard scientific experiments
and has ake made available to ESRO its Sulto di
Quiru racket launching riige on the southeast cnast
of Sandinia,

The country has cooperuted extensively with the
U.S. NASA sincc 1960, Inhtinlly, rocket-launched
sudium vapor high-ultitude wind studics were made
from the Salto di Quima runge. The Sun Murco project
wus cooprrutively hegun in 1962, under which ltaly
estublished the San Muro kwnch ruage near the
equator off the Kenyu coast of Alrica. The range
consists of two platforms o lew miles out in Formwna
Bay. One, the Sun Muccn, is the launch plutfonn; the
other, the Sunta Ritu, b the buse for launch contml
and tracking facilitics. ftuly has designed. built, and
launched theee scientific satellites under the Sun
Marco program: the San Marco £, lounched In 1964
from Wallops Istand, Vinginiu: the Sun Murco 2,
luunched from the San Marco mnge in 1967 (the fint
scientific satellite to be placed by any nation into an
equatorial orbit): and in Apeil 1971, the Sun Marcod,
the last of the series, was ulso launched from the Sun
Murte r.nge into an cquatordul arhit. In March 1970,
the CNR und NASA costablished un agreememt by
which the lutter will provide eeimbursable lnunchings
for Ialinn scientific spaceemft. The fint expected 10
be launched undee this agreement is the Baling SIRIO
witellite. Thiy is a communicutiom und scientific
satellite tn be pluced lnta carth synchronows odhit from
Cupe Kennedy.

In Muarch 1972 0 new series of sodium vapor high
altitude wind stodies was begun with the launching of
u Nike-Apache mcket from the Sun Murca range. The
Iattum have uha developed and wiilized meteorologle
cul mckets (or swounding the atmmphere at somewhat
lower levels. In 1970 un inexpensive two-atage rocket
was under development, the fit stage of which is
recoverable nmd is propelled by chemically genemsted
steam. The U.S. Air Foroe was partially supporting the
development of the second stage. which is propelied
by the combantion of metuls in water.

ttaly is 2 member of the Intemational Telecominue
nications Satellite Corvortium (INTELSAT). his major
gmund terrainal b Jocuted ut Concs del Fucine, aliout
60 miles east of Rome. A second teeminal at o new Wlte
about 00 miles from Rome Is planned. This wiil

Bada e s L Sty ok e i L = T, T e

supplement thal ol Fucine and will work with the
SINIO sateilite.

Itutian moteombogicul ecsearch s limited and aot
particolady significunt. The coumtsy hus severul
government agencies concemed with the urea, but the
Alr Force Metewrological Serviee, whivh is uttuched to
the Inspectorule for Telecommunications and Flight
Assistunce of the Minbstry of Defemse, is respansible (or
serving hath avil and milltary interests by operating
the country's major synoptic olnerving and forecusting
stations. The dircctor. Ma). Gen. Pof. De. Glonglo
Fea. represents ftaly in the Wordd Meteombogicul
Orgonbzation (\WMO) us o member of that
urganizalion’s Executive Commiitee. Besides Hs sl
wdministrative  divisions, the service  headgquarten
supervises three main meteamboglcul offices thraugh
the Analysis, Forceast, and Meteordogicnl Informa-
tion Center ond supports four semlantopumns -
seaseh institutes, e most important beire the (ndi-
tute of Atnwspheric Physics in Romwe

The Institate of Atmopherice Physics is ane of the
main rescurch bodies of the CNR and was founded to
promole, lntemsify, awl comedinate the research
activity in meteorlogy and atmespheric physies in
laly. The activities of the Institute of Almospheric
Physies range from theoreticul studies and expedments
to specialized education und truining. These muhifold
activities, developed {n dine colluborution with the
tublan Meteorological Service (ur Aviation, are castied
out through the use of scientific und technical services,
workshops, a vast librry, anl close eelationship with
relevant national and  Internatlonns bodies.  The
tastitute of Almesphicric Physics has been directesd by
the CNA to develop two distinel progenn. The fin
has the double punguee to up-date the National
Metrordogical Organization amd Il equipment amd
to realize o more oflicient weather forecasting systean
able to provide realtine wamings of huzanding
weather for the protection of lile and propedy. This
program will span 3 yeurs und cost about 825 million,
approdimately half of which will be speat by the Als
Force Meteowlogical Senvice to estoblish o radae
warning net of al lewst 10 weather rudite Mations to
augment the present network of s stations.
Fouipment utilized by this project with be provided by
the Industrial Society of Automatic  Electoonic
Products (SIAPE) of Bolognu, This company ulso
develops und produces compiter systems and varions
other clectronic equipment for we in meteorologicul
op ations. The second project being deseloped s
woncetned with the establishment of an Internationsl
Center for sMudies and nesearch on metenndogy and
dynumic dimatobogy of e Meditermanean with
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intemational collubomtion at the Institute of
Atmophetic Physics and an (ntemational School of
Mediterraaran Meteorology under the sponsonhip of
WMO.

Itallan univenity level instruction in metearology s
extremely inudequate with only the High Imstitute of
Naples and the Naval Hydrogruphic Datitute
supporiing Chairs of Metenrology. Satisfactony resulls,
on a limited scale, have been achieved through
univenity and postgraduate level counes at IFA.
Despite official recognition of u need for restrucluring
und expunding techunical, scientific, und raining
programs, it Is comidered that multiplicity of
responsibibity and inadequate funding will restrict
carly rcalizations of those goals. A number of key
Itulian scientists in the (ickd are known intemationally
und have published considerably on meteorology.

The Kaliun sesearch effart in geodesy and
gravimelry compares well with the general averuge of
athet Eutoprun countries, und scientific and technlcal
capabilities ure sising sdowly and are being used to
uugment the milituey and the economic potential. The
Militury Geogruphic Institute in Florence. under the
Amy General Stalf, s the officinl gavernment agency
respomsible for munt Btalive geodetic accomplish-
ments. It is one of the hest equipped fucilities of its
kind in Europe for research and expedmental studies
in geodesy und is stuffed by highly competent and
qualificd petsonnel.

Horizontai contrd surveys have resulled in the
complete cevision of the nutlonul first-order
trdangulution network, Recent activily alo has
included primary and secondary iangulation work
along the lontan. Calabeun, and Norh-Sicilian
cuartal band and measurements actms the stralt to
cunnect Sicily with the mainland.

Within the framework of the International
Gravimetrle Commission.: the Observatory for
Experimental Ceophyvics In Trieste b collecting and

prepating the olwervativnal duta rlated to the.

pendular and gravimelsic measures for a new
gravimehic standurd and for the world gravimetric
network. Final adfistment of these programs will be
cveried out with U.S, and Canadian greups,
Hydwlogic and hydraulic rescarch. programs
compare favorably with thase of the more progeessive
countries In Westem Europe. Research is performed at
approsimately a dozen. mudern  laboratories, the
majority of which ase in the noithem past of the
country. Mast are connected with univenitics nnd are
financed by the government and by private contracts;
ull have computer facilities, and many of the
taboralodes have such focilities on the site. The

sescarch is mostly of an applied noture and is disected
toward the production of clectic power. the
mavimum eaploitution of water rsources, awd the
impeovement of imigution systems and navigable
intand waterways. In hydrolagic research, emphasis Is
on ground waler flow, irigation works. sediment
traspottation. sca und baackish water desulinization,
and wuter pollution control. Significant hydrologic
rescarch s carried oul at severul laboritories with the
principal one at the Institute of Hydmulios and
Hydralic Engincesing of the Polytechnle Unlvenity
of Milan, Hydraulic research is performed on a wide
variety of subjects, but the work is concerned primarily
with density cuments, general fluld mechanlcs, seour,
cavitation, dynamic behavior of hydraulic machlnery,
and the best design und locution for sumge tunks,
sillling basime, locks, weim, sluice gates, spiliways,
vaives, culvents, and siphons. Htalian hydrologists and
hydraulic engineers are active In national and
intemational sclentific omganizutions und cunlerences,
pasticulady the technicul committees.

Terrestrial geophysical cescarch in llaly Is
conducted promacily by the universties. The
Univenity of Genoa has a geomaguctic station In
notthern ltaly, at which continuous observations are
made of geomagnetic fickl purumetens, micropul-
sallons, and whisthers. These dutu are ulilized to study
the characleristics of the mugnetespheee. Oller
magnelic stutions are located on the islands of Cupri
und Ponzn und ut the Vesuvian Olservatary. This
olservutory ulso engages in volcano research. as does
the tmtitule of Volcanology of the Univenity of
Catanla. An Eaperimentul Geophysics Observutory,
Trieste. has Included a selsmologicul stution equipped
to conduct marine selsmic survers. The Olservatory
has enguged oho in privaicly financed geophysical
explotution activity.

Oceanography in ltaly has for severul yean suffered
from inadequate funding. Althowgh annual appro-
priutions for schence bave increused significuntly each
vear, such programs as oceanogruphy can only be
financed adeguately at the expense of hasle rescarch,
which reccives mast of the rescarch and development
funds. To rectify this situation. the Commisdon for
Oceanogruphy of the CNR bhas prepared o report on
the present stutus of aceanographic rsearch oud on
plans ond cequirements for the period 1972-76. In
addition 10 the list of program goals, the eeport
mentions the scurcity of well trained sclentists und
technicions and estimates thut 300 new people will
need to be added to this fielkd during the butklup

petiod. To support the propased programs adegquately,
funds must he increased frum $4.5 million In 1972 te
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“neurly 99.0 million in 1976, with an additiona) $2.0
" million for building prograzm.

The acquisition of the 1.400-1on oceanic research

. ship Bannock, 2 g3 from the United States. und the

830-ton, 180-fot research ship L. F. Mandhi,

. equipped with twa modem laboratories and

purchused by the CNR in 1970, has increased Italion

_cupahility for oceanographic dats. collection and in

the tmining of occanogruphers. The 85-ton rescarch
ship U. D' Ancona, operated by the Marine Biologicul
Invitute in Venice, i wsed for biological research in
coustul regiom. {taly has purchased a second two-man

. genemal puspose eesearch submacine, which s

scheduled for delivery in 1972, lialy abso has made
significant advances in the we of frez diving
lechnigues for marine research.

Research conducted at the Antisubmarine Warfare
Research Center in La Spezia, established by NATO
in 1939, has helped the ltabian oceanographic effort.
Studies in physical oceanography and other
oceanugraphic wpedts of concern (o antisubmarine
warfare are carvied out by the center. The babomtory
for the Siudy of Radicactive Contamination of the
Sca, aho ut La Spezia, Is developing new sampling
techniques. An lislitute of Marine Biology near
Trieste and operated by the Univenity of Trirste hus
bicen completed. 1t will concentrate on the study of
masine fauna and flora of the Adralic Sea. Other
ttalian facilities conducting marine biological and
accanographic research are the Institute of
Experimental Tholasogruphy and the Geaphysical
Observatory in Trieste, ftaliun Center for Thalusse-
graphic Studies in Venice, the Zoological Station and
the Navy Hydwgraphic Institule in Naples, and the
Labosatory for Mutine Geology in Bolognn,
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Ituly’s interest in intermutional occanogmphic
activities has increased during the la several yean, o
The countsy is u member of the more prominent
intemational oceanographic urganizations such as the
Intemutional Comminion for the Scieatific Ex-
plorution of the Mediterrunean Sea (ICSEMS),
International Council for the Explosation of the Sea
(ICES), and the Intergovernmenial Oceanographic
Commission (10C). Ituly panicipated in a six-nution
suney of the easten Medileqrancan Sea during .
Augint-September  1967. During the sunvey, they
collecied hathythermograms., marine organisins,
botiom samples and coces, as well as duta on Internal
waves, physical properties. and meteocology. Ttaly is
participating in a cuoperutive oceanogruphic program
in the Icelandic cegion along with the other NATO
countries. The varous phases of the progeram iavolve
sea ice olwervation, envirvnmental training, ocean
thermal sinuture, geophysical surveys, und hydro-
geaphic survers, Naly bosted u United Nations FAQ
Conlerence and Seminar on Murine Pollution that was
beld in Rome during December 1970.

Coastal rescarch is concemed primuiily with sea
level chonges in the Tywhenlun, Ligutian, and
Adratie Seas andi on methods of umcsting beuch
erosion by adtificial accretion. Other rescarch projects O
are conceencd with coustal improvement and
protection methods, sea waves, sedimentation, seiches,
seismie refructions. und cumrents. A lamge past of the
rescurch Iy performed ut ELC-electrocomult, u
rescarch company in Milan, the lastitute of
Hydawlics and Hydraulic Eagincering, Torine, and
the ivdrmnlic andd Hydawlic Structures Institute,
Grenna,
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