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NATIONAL lN‘l'El.llG€NCE SURVEY PUBLICATIONS 

The basic unit neral Survey, which is now 
publishedinabound-b sothat topicsofgreoterper- 
ishability can be updated on an 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, 
particularly Science and Intelligence and Security, that are not pertinent to 
all countries, are produced selectively. For small countries requiring only 
minimal NIS treatment, the General Survey coverage may be bound into 
one vo utne. 

Supplementing the General Survey is the NIS lasic intelligence Fact- 
beak. a ready reference publication that semiannually updates ltey sto- 
tistical data found in the Survey. An unclassified edition of the lactboolt 
omits some details on the economy, the defense forces, and the intelligence 
and security organizations. 

Although detailed sections on many topics were part oi the NIS 
Program, production of these sections has been phased out. Those pre- 
viously produced vrill continue to be available as long as the rnaior 
portion of the study is considered valid. 

A quarterly listing of all active NIS units is published in the inventory 
of Available NIS Publications, which is also bound into the concurrent 
classified Factboolt. The Inventory lists all Ni5 units by area name and 
number and includes classification and date of issue; it thus facilitates the 
ordering of NIS units as well as their filing, cataloging, and utilization. 

initial dissemination, additional copies of NIS units, or separate 
chapters of the General Surveys con be obtained directly or through 
liaison channels from the Central Intelligence Agency. 

‘S. ii *2 5: 

The General Survey is prepared for the NIS by the Lentral intelligence 
Agency and the Defense Intelligence Agency under the general direction 
of the NIS Committee. it is coordinated, edited, published, and dissemi- 
nated by the Central Intelligence Agency. 
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WARNING 
The NIS is Notional Intelligence and may not be re- 

leased or shown to representatives of any foreign govern- 
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. l. 

For NIS containing unclassified material, however, the 
portions so marked may be made available for official pur- 
poses to foreign nationals and nongavernment personnel 
provided no attribution is made to National Intelligence or 
the National Intelligence Survey. 

Subsections and graphics are individually classified 
according to content. Classification/central designa- 
tions are: 

(U/OU) Unclassified/For Official Use Only 
(C) Confidential 
(5) Secret 
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This chapter was prepared for the NIS by the 
Central Intelligence Agnncy. Research was :ub- 
afantlallg completed by Iuly I973. 
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ITALY 

CONTEISTS 

a\.Ccnenl 

munch 

lacllitia 

D. Map: munch field: 
l. Mr, ground. and naval weapons 
2 Biological and chemical warfare 
3. Nuclear energy 
4. Electronics 
5. Medical sciences 
Q Other sciences 

a. Chemistry and metallurgy 
b. Physics and mathematics 
c. Aslmgeophysical scicncrs 
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A. CcncraH-5)- 

Tlw luirilnplaw 0| mmlrm ~cir|m~. Italy |m\ .| dump: 
u:ir||li|iv trudilion that um lav Inunl luck In ilur 
Rvauaoiswnw. Tllr mllslallldillll ;u'h|c'\'rn|rl|I\ during 
llw llilli tllmuah lfllll wnlmlrs n|' lanums mm .\m'l1 as 
(iallim. Tmdn-III. (inlvmli. \'u|lu. mu] ;\s-ugmlnnnv an 
umllrr uf rwnnl. Aml Ila‘ vily-xlznlm of llmnr. 
Flmtm-1'. and Nnpln lm~mm- l|n~ srals nl at-lilo-|11h*.\ 0| 
u-icnrr mmv llmu lluw u-nlurin am. l)mim: ll-o flllth 
crnlnry. llwrv ||:|\-r lawn mllnrmm ||l\ling||i.\||vl| 

|lu|lml sdcnullm. inclmling (Zn_|:|ir|l|m .\l:m1ml. u 
Nuln-I l'|i'lr uimu-r In I909. ulm ward as ilw fin! 
pmiclmt oi llur National Rnmn-In (Imam-il (UNI!) 
nfh-I’ it was Iunm|l-1| In I023. Olhrt .\‘o|u'| \\1|uu'n 
m-to Elixir Frnni in I938 aml (liulin Nulln In I96‘). 

Ilullum have nuaulc lmpnnmnl umlrilmlinm in 
wivnrc. Inclmling clmaislry. um-Iran |l||}'\k'\, 

clrvlmuim. and umlicinr tlmiug llw pant 30 yu-an. lml 
Italy has amt mainlanlnul its munch rmlivr |m.\llim| cal 
lradcnlnlp In wirmv gravmlly. During lho .\lmm|ini 
cm fnlluwillg \\'m||l Wm I. wirlltific su:lh'ily wan. 
clivmnl lnwunl miiilmy u||plk~aIiun.\. This mlimiiml 
ni uu.-lh-liy. nnlgrulims nl many gillnl ynung .\vil‘IlINs. 
invlmliug Fvmul. In llw Ulnitul Slain. and Wurld Wm 
II clunmgr and dls-ruptiun M|u-d unl IllIll'|I nl lin- 

naiinnul rr\mn'|| il|ll| clrwlnmm-||l cmlullllily. 'l'||r 

mlunildlng |mxws has larva \l.|\\'. uml lmlay almmg 
ll» \\'r\II?III l'Iurnpu-ma cmlnhlrs Italy i~ m|lnmlu'<| In 
u.-lrlullllc r.:|ml|i|ilh~\ by llw Unilnl liingclom. WM 
(2:-nlumy. I-‘mama Sm-do-n. and llw Nu-llmlmnla. II 

llm in-no eslilllalni llml lhr tumult)‘ ls spcmliug Iv“ 

F . ,3 

lllun 0.9% 01 ih am“ uullnual ||mdud for n-\mm~l1 

and clrwlnpnlvnnl. Tlu~n- aw wwml lalrlnh 
umltilmling In llw trlulin-Iy .\|n\\' pnvgrns of win-m1' 
In llu|_\: 'l'|u' luvli III ual|||a| umnlrws-|x||ti\-u|sIl|§ 
vual, pa-lmlmllil. and mrl;l| urn--llas lvlaunlul applivd 
n'.\-|'un'|| mul vngim-crilm. llw ilnpucl uf llw mu- 
mlhidvnulllr lms ul llw pmlngor aml .~lm|||;|-r ~:-ii-nlilir 
uml In-vlllliml |I'I\llIlIIl'| uml 1-\lvu~iw uIanm|:,v In 
l'('.\l'&!I('|l l=|ci|ilir.\—.\Iil| Irllmim. aml alllmuglu 
ixulnmiul 1:rn\\"ll| |la|\ Irwin ummuullng clming llw 
|mslu-an prliml aml n-c-arch fnmling ||:\\ mpmulul 
r.|pl1|l§'. lllr |m~|- has nul lwvu rapid mu|n:l| Fm Hal) 
In I.‘lll(‘|l up \\i1|l ulllrr |1i|:|||§' lIM|ll\|fi1I“It‘I| mm|!rir.\_ 
Yfllunmwr. :lv.~|I-ilv ih n~|n;|rlu|lI|r iuulmllial cmnlh in 
l|u' |u\l 1|c'c:|||c' m un. Iluly h making an J0“ llumilinll 
[mm win-nnliflv (|i\(\b\'t‘lii‘\ In npu-mlimlal applimlinna. 

:\|ml|u-r rmlmilnilng [swim ml wirlllifiv uml 
lo-\'|umlngiv:|| n'\¢'nn'|| i\ l|u' grm‘m| rllrmnlv i||\lahilil_\ 
ul llw llnlizm mliliml sihmlinn. wluirlu lam In-4| In lung 
1lv|;|)\ In l|u' pawugr nl appmprianllulu l»i||~ Im 
wk-ntilic uclivilk-.\. .-\|uI. nu-aw all llw majur In-fmlm 
|\:'mn||u'||||:'\| lay the pa-.~i1|rul nf l|u- (INII ll'mh-um 
.\l|~wnuIm I-'m~4Iul. \ucl\ u\ rvurggamimlinlu 0| \‘a\timl\ 
ilflt'l8l‘|¢:\ mum-Ilml an illu wirnliiic n-sr.m'||. higlwr pan)" 
luv wirulilic sin". nub-r|\il)' Icfmnl. aml \ln-m:l|u-||- 
im: of agri:-u|lllm| and ilulmlrlznl n-\rzm'||. |Ia|\'r In-NI 
awlvcl ml. Alllmngln llw ~lmulm\ n of wimllilir |Irm:rv\~ 
has hvvn um»! nppnmul \iau- IIITII. an In-ml lumml 
nlimuplinuu 0| rm-uu-In uc-li\'ilir~ uillnin vurimu 
r|1~|1m|ls"oi lho nnlumilp ilMilIll\'\ nml ch-|ml|||ml~. 
|lIl|mlIImml.\ lI'wa|l’\'|l l.'c'll|l'l'.\. uml lllmv ul l|n' 

gcm-lnmrnl awllunlly In-gun alum! 6 gr.-an mg".

I 
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Pulitit-.|l imn- haw lat'tnlltt' pamtlnmiiul and gmupt ul 
tliwitlrut t't'M'atrlt utula-r\ haw l)t‘t'tltttt‘ inunlwtl in 
\ittlu\\lt\ and tlt‘Iltttlt\lfJllItIt\ against the unlit-iv» an 
witrtlu‘ l.¢-iag pmctiu-cl in all at'r.t.\. Sumo at the ttttnl 
mmpvtrat Italian \t’It'ltt.‘t‘ ulirruun and p:u]u.'t loazlcn 
haw minnml in tli\g||\t anal lia\t' maintainnl that it 

ltmlIt'&1mIt'iIttpt|\\iltlt'tt> mmlnrt ~rriou~ n-ran.'h. Fm 
t‘\i|t'It|tll'. in lair I969 the lli|:lu'| lt\\titl|t|'nI Ilraltll in 
llnmr vnumnt:-ml i||t|-mnplimns lay tll\\itlt‘ltl amla-r.\ 
aml an u||l.\tamltng munln-r ul the in\litut1~'s |thy.\it-- 
dc-parttnvnt lt'\igl|t'tl. Alva. ltal_\'\ lint pmgranl nl 
i'h.i).-Iru-I malws. at tIa- lnlrrnatiollal ln\titnt1- til 

lirtirtim-\ antl lIiupl|§\ic.\. \'aplt-s. a a\ uuttailrtl lly tlw 
tIt.‘l'tlp.|Iintl at il~ haihling hp la-Itaiug n~\can'|a~n aml 
in-l|||i¢i;m\_ lillmts In tr.mslt'r tl|t- prmgmtlt tn Iimnr 
mat with pulitical pml1lt'm\. and it has sinvr In-'1 
\l\t'l\t-tl aml all tmah rrtllmrtl tn ilw \|)Iltt\ttI. thv 15.5. 
National St-irlwr I-'mitul.|tina 

S||(\~r\\i\'t' il.ili;m gm:-nmu-ut.\ haw mmgnuirrtl thu- 
i|n|uutauu- ul lt‘\t'allt'll in maiut-.|iaing ltalyk 
t'0|ltpt‘IiIl\'t- pmitimt in \\-ntlsl tnalv aml haw 
t'tltlt'u\‘l)l't't.l to tt\'t'tt1tltlt~ tlt'lit'it'tu'it\ in rt'\truft'll 

plagmtng and tn amt-ct tn-:|h|\t'.\\r\ trmltittg lmllt Iltr 
laclt ul t'tm|x'I;|tim| ln't\u~t~u wit-|tlI\t\ ltl :tI\l‘tIItIIt'llI. 

imlmtlp. atal ulumlimi. 'l'la~ ~tmct|m- ul tlu- Italian 
I‘l'\f4lIt'll t‘\tnl|li\l|tttt'I|t i\ lwim; ttlotlrlttirrtl \lo\\'l_\ ilt 

n—>pmm~ In th'|natttll\ llullt wirnulilic tn-t'a|v.~l| wmlvn 
and stmh-nt\ 'l'h\- l'uitt-tl Slat;-\ i\ amt anam-\am||h- 
In Irlnrlttitlz \t'it'||tilir u~\t'an-In antl .\t'it'tttilic 

uhmilimu. Our nl llw |tItIltlt'ttt\ lacing n-lama-r\. 
l|u\\r\'rt. i\ that thr ltaliath lmw a Inn): lthtnry ol 
i|alr|w|al|-at It'\t';tIt'lt aml ;ttt- ~tum|:l_\- tI|t|It!\t'tl tn any 
hind nl umtralin-tl umtml mrr tla-it avttvitit-.\. 

altlmugh the twml lm mutt‘ l'tItI|tt‘I';tllttll ltvtttu-n 

vmlmmiv aml tt‘\t'&tIt‘lt |rlamm\ i~ appan-nt. |’ris~nt4- 

imlmtt) aml \tat\~-mun-tl iialmllial uuttplt-tvs 
t'n|ltl||t't t1m\iilt-ml|l|- rr\t~;|n'l|. Imt the um||nmi|~s an- 
highly um||x-titiw antl tln ant umgwmtv utth t'ut.'lt 

ntltfl in trsvau-li pmgmlm 
The ltalianl (lam-tmltrllt lm\ stmmzly unppurtul 

lnlt'Inatim|aI t1ttt|tt'mItttIt in \t.'it'ItliIit' avlit-itit‘\. ltl 

I970, lm t'\altt|'ilt'_ tllttml l:t'.i oi tlw gm-mnnm-at'\ 
ll‘\t‘itfl'lt and tlnrlnpnu-at t-\|u-||tlitun~\ \tt'tll tn 
ilitrntatinnal ntgaliimtinm. u—\|u-viallt Iltmr aith 
trwan-ll Iavilitin in Ital). Smnr ul tltr intrtltatlmtal 
nlzaniratinm in \\-luivh thr u»u|||r§ has larva ttt.‘ll\t‘ 

('tIttt‘t‘Itt \pnu-. miwilc-. ma-Ivar. atttl c-la-ctmaIc~ 

It"\t‘itl't'lt. Thr I-Inm|a-an Atutniv tiuurmg (Inmmnait_\' 
tlitttatmttl Iniut Nnch-at llt'\t';m'lt (In-ntt-I at l\|mt 

t'tt\||l0_\\ alitmt Ltltltt |I'I\|nt\ iltunlu-tl in rvztvtm 

ph_\ \ll'\, 1-la-mistn. aml 1-m:im1~tit|g. ll;tl\' i\ also at-tiw 

in the Ilttrmatinttal !\ttm|i\' l*Iw~|1:) ;\m~t|t-\' ll/\l'1:\l. 

the l-Imnpu-an .§|mu- lit-mam-l| tlrgmnimtiuli‘ti-ISIIOI.

2 

=! 

the Iiuumpvan lmmchrt I)n\-clnpnu-at Otganiratimn 
il'Il.l)()I. thr l'Ium|u-an TI'll.‘t\tttIIItltItll‘tlIltItt> Sat:-llltc 

tIu||h~mm~ t(Il-ITS). am! the International Union at 
(Imtllt-.\y and (‘A-nphg.\tn tlUG(i). The uu|||tr)' is also 
at'tl\"t‘ in trntrmatiumal oct'anu|,tap||ic unzuniratlmts 
such as thv Intcmatioaal Annotation nl Physical 

0u~amugruplty. the latcmattoaal .~\:\~acla|l0|| lat the 
Scimitilic i'1\plmatiun nl thr .\tuIitrmnran. atitl the 
latcmatiuaal ll}-drugmphic tiara-an. Italy is the 
lntrailitm nl the Aatimlunatinv Warlatr Iirsratcli 

(14-lair: nl NATO. t.a Sp:-via: thr lM"..i\'> lntrmatinaal 
(Irutcr Im Thuaotiml Plzpitra. Trieste: l'ISli()'> 

iiau-1|:-all Spam Rt'st'tttt'lt Imtituto ti-ZSIIINJ. mar 
llama; aml the Ilttomatlunal tlalupatatinn (Icntcr nl 
thr Uuitul Nations. llolttt‘. 

Italian .\L'll‘lIIl§l.\ arr activr participants in 
iatcmatiunal wirntilic nnnctiaga amt many such 
nun-tings an ht-hl in Italy. tmmlly in Itamc. Althmtglu 
tho Italians \\'l’ll1It‘l1t‘ |:tmihtlltlt'.\ lat umtltlctlng 
cunlinnvtl and ans" activities at itltrmallonal moan-li 
cmtrn in their country. they have lit.‘0ttItI(' 

Illcn-nflngly ¢li>llla.\iu|a~tl with Httmttlut. I'1l.l)0. autl 
I€S|ltt) tn-mm thrsr mgalttmttum Iutl ta pmt-lclc 

|m»gm|n\ uI mratmt inlomt tn them. such as that mu u 
la\'t ncatma lmmh-I rt-actor tn thr I-Inmtom pmgmm 
anal that mu the npcrittwtttal ttticm\\'tt\'c satrllllr ta 
the .\paw pmgnun. They lmvc slum-n little tntrwst anal 
1-nlllmsiasm lm the organic liqaitl t'u0lt'tl mu.-tm that 
In-rat|u~ at major activity at the Ispm u-ntcl. Pullman 
ii. .-\maltll. mw oi tlw stmngcst chataptons nl the 
i~Imu|u-an i\’\a-It-at |lt‘.\t‘ttIt‘l1 Crater (Cl-1IiNi. Gum-a, 
llll.\ .\l|tm'|| his prrlm-aw Im a sitv near Trim-to lm the 
flit!) (Z:-\' att\'t:‘lt'IttIt|l. thr lam-st all mttli. whltlt has 
in-mu |\l:|mu'tl tar wrnr time lay (It-ZBN. Ital_v'.\ lflttllltl 
tilulugiu. i'mIcw|r liazratt-'l'm\'cno. has In-ca 

umhitig lm gran tn have lhr ilunmt-an Molecular 
itiinlngy ()1-gaalmtiun tl'I.\IB()l lotratrtl Itt Italy. Ii 

a|||pt-an that noitlm sltttatltm will Ix‘ ll‘Mtl\‘t't.I 

I=|wmal|l_v In the Italiam. Tho mmnt vtiwa in Ital)"; 
l'Inm|x-an uruprnttintl tn the atumtr 1-tangy lirhl 

thmaglt Iittmtnm antl In spam‘ tltmttglt l'II.I)0 and 
I'I;SIit) apprar tn have hatl sovcrr I\'|I‘IL'tL\!ltlll\ mt 
lllallalt st-it'm't' pulley. 
Tlmmzh the IJNII. Italy hashtlateral agrrommts In 

six-Irmv and twlmulngy with thc Unitrtl Stairs. the 
t!.S.S.li.. Balgmla. I~'mm\~. the Nrthrtlamls. Palantl. 
itottt:mia. aml Spain. (Illa-r hilatmti agm-meats air 
tn 4-Iln-t thmagh tho ltallatt National timaniitlcc lat 
kaclrar liar-rgy (UNI-ZN). Italian alltdals-in\'ol\m| in 
~4-icatilir attain place great llli|I0tltttiL'l‘ nu wicnttllv 
aml ti-clm0Iagtt'al mu|x~ratinn Milt the Unitctl Stain. 
and Italy aml the linitrtl Stain haw moprratul tot 
many it-an in spaw !Itl(llt‘.\. In atltlitian ta the lutmal 
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pnrgmnu uf ullptmlltrll. time ls a t.'0ntInunu\ contact 
lrctvu-en U.S. uml ltullun vflcntisls In the unit-cnittrs 
anal In imluatry. uncl then: ta nn cm-ml\-c sltltltltl 
eachuuuu: pmgmm under variom tclhmahlp arrange- 
meats. 

It nus n-puctul In .\tun.-la I972 llml sclrntlllc 
relations ll-In-eon the ltuliun CNR and the l§.S.$.l\. 
.\ca(lcm)' at Set:-m-1-s haw clctcninmtul because 
lluliun scientists urn: ltcqucnlly nnulrlc tn nhtuln 
utllnlntxm In ccrtain scientific lmtitutrs In which 
udnuininn haul been pm-inu.\ly pmmisul lag: the 
Slwirts. Consequently, the CNII is not cnmnmglng 
mchangcs ol wlrnttltc vhils unlm them ls at apuillc 
uguanrnt on the itinerary. Thcte is nn lnngcr an 
exchange nl ‘tltucc sdvllllsts lulu-run Italy uml the 
U.S.S.ll. 

B. Organization, planning. and linancing ol 
research-(-€')' 

Gm-cnnnmtal nrgm|l1ntiu||.\ are smuming increas- 
ing tunpmtuncr tn tlur onnuluct of rm-am-It uml 
llt'\'l‘l0|Illlt‘ttl in Italy. The |rrl|n~inal gm-rmnmut 
angcndrw mnwrltrd with rnczmh urc shnwn In Figura- 
l. The ltlglnnt uullmrlty fnr n\'m'.\n-ing wlvntiltc 
Iowan-ll and dcs'r|n|nnrnt nctivttirs is llw lntvuniniv 

tcrial Cnmrnittc-1' for livunumtc Planning t(Ill't-It. 

Stare I-'1-lmlury I967. (IIPH. which i~ cllatml lay the 
Prhnc Mlnlsltl and cmnpm-cl nl lnmt nl the 

tnnpnatunt tttlllisttn. In» born mpnmihlr Int the 

contml. nrgnntmtinn. and |1lanniu; at wiclntillc 

mean.-ll. Em-In pmr the nmhlcnt of llw (INK .~uh:nit\ 
tn Kill‘!-I u n'|nn't that ls mnl as at hauls lot’ tlcfltling an 
the ncsran-In and clwclnpmcnl lnulgct nllnt-.ttim\~ by 
the ;!n\'(‘lIltttl'tt|. Bclnle >nlnni>.\lnn. lhi\ sltttl)" 

t(Zr|lc-ml llupmt an tho Slate nl Svh~|||.~r nml 
Tc-chnmlugyl is w\'i¢'wu| by llw .\ltnt\tcr nl Scicnlw 
anal Trcllumlngy, whn then [mun his (\il'ttllll'Itl§ tn 
(IlI'l'I. In l)u.'mulu'I lll'a'l. (Ill'l'I mu |:i\'t‘It 

n*spnn\ilrilit)~ lnr the m-rmll ullm.-tinn ul CNI-INK 
nnvlrur lesmrch uL'tl\'llla'§ and lm approval of lung- 
mngc plum ~uhmittrd In it by (IN!-IN tlunnuzh tlw 
¢\lini.\t|'y nl lntlnstry and (Zonnnrm-. 
The .\llnl.~lry nl Sc-tonmv nml 'l'n'l|||nl0g}'. lnrmml in 

I962. hm pm\‘Ilt1Ill)' no stall nntl has \‘t‘l§ lin|ttml 

lumls. Tltr minister has luul an ml\"l.\-my ln|u'thm unly. 
Tn tlttll‘. mm! of the n|tni.\try'.\ an-tivitit'.\ haw 
c-umtslccl nl studying sung-.\ 0| 1-nlmging the 
mpnustlailltln nl the mlni.\tt~r anal in uttvlnpthlg lu 
nhtnln tlw tm.'¢.\\a|}' pm“-rs for tlw m|tti.\tr§'. The 
mppnrtrn at the lntnistry lnvur n \pstru| \\lu-n~b§ 

tlelatlul |:m|m\n|> lot n~a1'nrt'l| pmgnnn\ unut he 
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submitted hcinre iumls an tttatlr a\-uilahlr instmtl oi 
tlic present sptcm where iumk an grant:-tl to 
universities and at! oitca on-cl by the uni“-oitirs as 
general snluidici. Iiotwovcr. rnnny pmicssnts in 

purliamcnt have misled any challenge to their control 
oi it-scutvii imuls. Proposals iorin.-reusing the pour: ni 
this mlnistty have uho met with opposition imm the 
.\iinist|y oi Puhlic Instruction and imm the (ZN ll. Th!‘ 
pmldcnt oi (INII licliu-es that alrrngttlmuing oi the 
.\lini>tr)- oi Sci:-nor and Technology oooltl place u 
lmtruucmtic hamlet lwlvmrn (INF! ttlltl (IIPH. iumt 
which the CNB obtains support lot its prngmm anti 
lmclgct. in Srptomlrcr l97l the Minister oi Scirmv 
and Tn't'ltttt|lo|)' luccamc chuinmtn oi thr Inter- 

ministcrinl (Iommlttm for Spam Activities ICIAS). 
wltlult ix to contml policy and ntulw major tlrciaions 
rt-gnniing the Italian spam pmgmtn. 

Tltv National limmlvh tionncil. which is nmlet tltc 
Council oi .\linistrrs, has primmy o.-sponsilaility for 
mmt types oi scicntiiic mmmh. and in pmidcnt is 
gt-uctully mxrgniml ta the spots:-mtan ior lhr 
g,n\'t'tttmt't’tl .\t:lt‘t|tilit' ntuhlhhmcnt tioctutling the 
onivenitics) in ull ii:-his camp! noclnu moan-h. The 
(INK stlppulls its own iucilltln. 1.-onsi.\ting oi about 50 
institutes. wntrn. anti lnlnomtolics. uml promotes" 
sclvncc tlmmglt gnmts to groups or cc-nton ul 
llltlvcrsily n'\mIt:lt lttalllttlfi ttllll lmlrprlltlt-nt narutvit 
institutes. The (INK plum and ilnunws tnnim 
|nogra:'n\. lilthl oi lht-m oi un intmll.\cip|lnur§- outon-. 
The (INK has ll national ut|\"l\'mg' oommitlora 
covering vnrloos ilfltls oi .v.-imm. engine-rut ng. ntnl thc 
social wimu-1». The (INK pm-sitlrnt is gt-ncmll_\~ chosen 
it-om among tlw onit-mtly pmicsson. who unutitntr 
the mnlorily oi thr I-I0 mcmhru oi tho utl\'i.\ory 

uummitloes and is appoint:-tl lay tloc Prrsitlt-nt oi lluly. 
Altltough the CNR is tr\|nn.\ilile ior mottlinnting 
ttttllnttul scicncc policy. it has limitul pom-n to 
implvmcnt its decisions. It tlun not luwc oontml over 
the important mlnlstc-Ital lahorulolics. the mtvlrut 
cot-my pmgnon. or toe .\|uwc pmgmm. Tho CNII 
(Iommiltrc on Spoor has only utlvisory ium.-tiom. The 
CN8 is set-oncl nitu tltr Ministry oi Public lmtluction 
as o .\|u-mlrr oi govcmnu-nt iumls ior mcatrh anal 
clot-cloplmnt. uomuntinp, ior uhont 2!-'5; oi tho tntol in 
I970. lmt tttmt oi the (INK lnmls am t'Ilii$tllill‘ti on 
grants to tttnivcnitytrwutch so that its own 
lnlnu-ttotirs aw slmtl oi inntls. Tlw CNN grunts 
mean-h lrllmnhlps in llnlyot uhmatl. tlmvlds-2 lontlt 
im mntittctlnl scientific ant-clings ontl mniomom-s. 
antl mgoliatrs hlhttcrnl wicllce t'oo|u-|utlo|| 
agmcmcnts with other conattirs. The (ZNR is 

attempting to pmmotc cltnt-I mllalmmllmt in moon-In 
in-tm-on tliiim-nl intinstriul cmnmntc-s llnongli 
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alrrttglltrning oi it: lcclltiologivul n-much pnvgrmnu. 
The (INK utlmlnistcts the National (Z1-otrr for 

Scirntiilc and T1-clmlml Dot-ntncntation in itomv. 
Many oi the govcmmrnt minlbitlh play iunpmtunt 

roles in the national mrarclt pmgmnt by utlininiatco 
log or auppolting wit-ntiitc m-t'ul't'h in Iuoilittcs that 
are mlirrctly or iotlim-tly under tlu-ir control. Althomzli 
tluc unnivcnitlcs cnlny mnsltiomlrlc untonomy. llw 
.\llnl.\tt)' oi Pnlallr ln.\tt'm'tiu|I. \\'ltll'll is tho ll’illll.Ifl 
s|x'||tlt'l' oi govcmnmtt inmls lot ll‘!il‘uIl‘ll anti 
tlvwlopmmt (32% oi lltt‘ total in I910). cxrn-in-\ n 
unoidrrtlrle lltilnmcr. Tho |nini.\l|')- |n'o\'idt'.\ iuntls 

int tho construction oi new laboratory iucllllim at tlw 
nniu-rsillcs anal ior the |!ttl\'ltaat' oi uppurtttos aml 
equipment ior mcarvlt. ll also pmt-itlm imuls ior tha- 
tnuintcunnwo oi n-warvlt iacilltios at thr u|t|tm\l- 
mate-I)’ 2.ltl0 n~srarclt imlitntrs. canton. and 
lahomtorira coll»:-ctnl with lltc tl|ti\t't'slllrs. Mon- 
rcsrurvh is umlt-rtulccn In tltc nni\'c|.\ilics than 
cl.\t'\\‘l|t*n- slow the at-irlttiiic lmtiiulrs utint-In-tl to 
them form the basic inimstmrtmv oi puhlic n-wun'|| 
in Italy. Tho sltllltlrs and mics govcming unit-t-r.\|tio.\ 
and oni\'cnil§ instltntn arr lum-ti on tho |m~|niw that 
mmwlt in u cntnplmmlt to tram-ltlmz. Tho |m~w||t 
&ltl|IIll‘V tlrtt-nnitw lltl‘ number oi incultira uml wt tlw 
lnasic (list.-i|\li||rs ontl the mics. lfiwh itotitntr ls 

tlircctnl hp" thr hold:-t oi u chair who tlmlw with tltr 
administration uml sop:-wisra thr wiontiiir woslz. lmt 
the imtitotn loom no Iinunciul autonomy Tho». thr 
ulllvctor oi an institntr ltas no authority to tlt'\'t'lup his 
rracmt-ll omirr. (Irm'mll§' ltv ltzu too icw It'.\('ttt('lI 

worlovls on his stuii mnl vs-en irwcr It-cluilvium untl 
lnninr stoii. Oi time totul numlwr oi itt\litt|It‘.\. 875 an- 
clcpnulrnt on ii‘! .\cit~ntiiic untl twltttit-4| inn.-ultics. tilt) 
on $3 iucultin of not-alit-inc and surgery. anti til-'5 arr 
nntlrr the lllll izu.'||ltir.\ oi cmnmnlvs uml hunlnn 
\t'lt‘tttL‘I'.\. Soswztl opinions lmw in-on vtpn-swtl that thr 
mnuhrr ni lmtitotos in-xt.~ouivc and has I(‘.\llllt'tl in 
tloplimtiotu oi t'iitIi|. Some-titnt-s the-tr on! mom 
institutes llum |Il\'|it‘$!ltI$. 

Sulntuntial It-.~rnn*l| pmgmms arr ttnnlut-tnl lay 

a|tt.\t'llh' mlui\l|ir.\. The Mltti.\lr§' oi tit-ulth opcmtm 
the lliglnvr imlltnto oi Ilmlth in itnnu-. whit-In 

rtnploys u slnii oi about lltll tt~.~mn*l1 |)rrsont|ol 

mnthtctittg nwan-It in liltI\\'lt?Ill'l‘.\ as well as nit zmtl 
water pollution. The .\lini.\try oi A|:rit'|tllttt't' nntl 
l"nmt\ has inm.'.1.\t'¢I its hotlgct during mwut ya-an in 
tmlrr to modcmlwr anal o\|xmtl ita op|nn\itnntolg- Sit 
t'k|$t't’ltttl‘ttl stations. Tlw t\llnlstry oi |)t'lon\r l|u.\ 

uwrml ltthonttotifi sttlumllltnlo to ll. lttt'lt|tliu|g the 
(Icntcr int .\li|itut)' i\|)pli1-uilnns in: Nnclrtu l~Im~tl)'. 
tho (Icutcr lot Armnmllt-ol tiru-an-ll ol the Air I-‘on-v 
in Ilomr. tn nvll as other trsran'l| iuvilitit-.\. 'l‘l|t' 
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Delcllse St.'lentlllt~Teeln|leal (Iounell ennnllnate» 
research nl interest to nnlinnul tlelense. 
The (IN!-ZS operates under the .\llnlstr)' at Industry 

and Onmntene hnt ls largely autonomous. '_i‘he 

CNEIIB. ueennling tn tlireetiu-a tssnetl by (IIPII. is 

>pt'dlleull)' charged nith pnnnntlng and cnmlnettmz 
research an the peacelnl applications at nuclear 
energy and ls respumlhle for mtmllttutlnn ul lazuli: tmtl 
anplietl nuclear nntl some nnnnueleur tflt‘ttt't‘lt. 

prmpectlng lar nrantnni. treatment nl raw muteriah. 
the |lItI.ltlt.‘lll'llt nl apeeinl and ltullua|:tl\'e ttlaterhtls. 

nntl enortllllulhm nl research ln pltplt-‘Q. ehelnlslrv. 
math:-nmtlo. biology. metlivine. untl engine:-rintz a» 
they relate tn nuclear energy. The Ct\'I'IN ls required 
In |lIu\'ltlc wientifie and teehnieal stt||er\'lsltm ol all 
projects enneernetl with prntlnetiun nl nuclear raw 
matertah and with nradnetiolt nl nuclear t‘_llerg_\'. 

llnwewr. the nuclear |am\"er It'ut'tnI gnngraltt. which is 
nl gt!-at ltrtpnttaltee In Italy heennse nl the lucl: nl enal 
and pr-lmleum. nu» ttunsletrell in I961 In the ncaly 
lnrmed National l-Zleelrle t'm\'er A7,:-Ire)" (EN!-IL). Asa 
tranlt nl tltls change. the IINHN. which nrinr to NI32 
held lint place In the anmnnt nl resents-h and 
tlt'\‘l'lll|ltltt'tll lnntls anlgllul tn gn\'ern|nent ltRt‘l‘lt‘l(‘$. 
has t.lIIt[t|tt'tl In thlnl place. Dining i970. CNEN 
aemuntetl lnr I656 ol the gnvernntent research alnl 
tletrlnpment lnlttls. Klnst nl the (ZNEN hntlgel is nml 
tar snppnrt nl ll\'e larger centers nl Its an-n. In nrlrlitimi 
tn the Trisain tlenter. uther centers l.tl't' at (Zasawlu. 
t'r-Matti. llnlngna. and Sulnggia. (ZN!-1N also hail heen 
the prim-ipnl sn|rpr!tter nl the Nlttllnlal llutitnte lur 
Nuclear Pltpsiu (INI-‘Ni In ttnrne. hnt this tmtltnte is 
now enmpletely imlenetnlrrtt and its appnaprlatlatn 
are a|:|1m\'e4l tlln-elly hy (Ill'l-I. The UNI-IN t‘llt|tltl)'Mt 
stall ul more than 3.3“), nhunt Ttlfi. ol wlnnn are 
gmtllnatm nl hl_1llerln\tltutluns. reuenreh wnrltets. untl 
technical experts. The (IN PIN maintains teehnieal nml 
wlentillc relatinns with lntematiunal and fnrelgn 
nrgunlvallnns ltlenlvnl in noel:-:|r eesealeh. 
Spaw mean-h until 2972 was under the enntml ol 

the Spuec ltesean.-h Institute. ’t‘hi\ sun repluenl lay tun 
new coordinating tmmmlmlntts: the CIAS. which is 

mneernnl with policy matters. aml the Cnllllltls\lmt 
lnr the Stanly nl Spare Questions. wltieh ls nntler the 
(INR. ltallult aermpace research and tlevelnmnent 
ellarts are managed aml 1:-mtrnller! lay the 1\tl\'l\l|Q' 
Center lnr Studies and lit-search. which ts tllreetly 
antler the Italian Air Stall. 

Italy has many nemlemtes and pmleulcntal mvietles 
n-hlell lnnctlnn as cultural uwlelattnns L1 an-emed with 
the anlvunn-menl nl seientllle mean-ll. lixzmlplr-s 

lncllltle the National Assnetntinll nl Selenee. the 
ltnllan llntttnte lnr Span lte.\r.arel|. the Italian

” 

Pllpics Society. the Natiunal ¢\.\\tIt‘l&llltlIt al Nuclear 
I-Ingtnrerlng. and the Italian l"mnm lo: Xnelear 
Energy. “any nl the snetetiea malse contributions by 
awnltllllg llnnneial grants lnr .\p|'t'lllt‘ pmlet-t~ allnl hp‘ 

prm-tcllng dncuntenlatinn aenices. 'l'he_\‘ |1nl|li.~h 

original |)tt|ll‘t-\ nl Italian at-ietttiats and pruvltle 
tmnslutkms nl lnreitgn seirntilie pa|ter.\. 

ltullun industry occupies an important pmittan in 
the n\'em|| |tlt.'tnte. tteentttttlnpz lnr nearly nne~hall ul 
the reu-nreh nntl tlt \'eln|m|ent aetlvilles. |l1'.\t'all'1.‘lt hy 
prlvate tntllntry tenrls to he euneentratetl in it lew 
large unnpaniea. The Italian autnmulls-e. ehemieal. 
electrical. |Ilntrn|nee||tleal. textile. nntl tire itnlmlries 
have ltittl stmng research and tlevelaplnent |mn:r.nn~ 
lar many yeah». ’t'l|e smaller eun||va||ie.~ mtviel their 
tl'.\t‘ttt't'lt tn tlnne at-tt\'ltle.\" which leatl tn ilnnlultale 
ennnnervial malt» The .\tule-nwttetl iminmial time 
aeunnit lnr ahnnt 205'; of the intlmtrinl nutpnl and are 
among the leaders in Imhntrial re.\earel|. 

Italian eJ\|u-nrlitnres for research aml llt'\elll|tlIlt'tll 
are lnen-asin: hut are sllll imnlvqnate when emnpnml 
with other imlnstrialiretl eunntries: the ea|ientlitnre.\ 
are low eqteeinlly when etnnpatnl uith the unnmnt 
espentletl by other highly tlt-\'el0|letl ennntrim all 

Westem linmpe. The tntal reaenrt-l| e\11emlilun- lat 
Italy. hath pnhlie and |ttl\'ute. lnr I070 \\-a~ mtinnaterl 
at nlxnlt (I.ll!'r' nl gum ltntlnlnll ptmlllet :|- algnlmt 
tl.7'Ii in I966. A emnmtttee nppninlerl lay the Xllnhter 
nl Sela-nee untl Teelmolngy In z|llt.‘r' an It‘.\t‘ttI't‘lt anal 

5% gal § lrooldmwn at leucldl Eapenrlltvret by 
970iUl9Ul- 

Bflbttlltl V-8. 
01 I-III oou.ua° 

lhlhlie tlretor: 
Mlnlntry cl Public tmrart!oa.. .. ‘H.332 
Nnttoaat llenareh Council. . . . . .. 50,000 
Rational Committee tor Nuclear 

Energy .................... .. 87.028 
tllnlatryntIii-ntth.............. <l.-tt7 

lttniatryutDeteaae....... .... .. It-.000 
Mlnlatry at Aptrutture . . . . . . . . .. 0,020 
Ollie!’ lltntltrten . . . . . . . . . . . . . . . .. IDJIG 
Cuntrltmtloau to international 

mean-ten .................... . . 29.996 

Tout public ureter . . . . . . . . . . .. 233.12!) 
lndulry In-tr r: 

State ouhaitllud tndtutry . . . . . . . . . 65.118 
Private ltnillllll)‘ .............. .. llt3,2|.l 

Total tntlmtry Ifl"l0l . . . . . . . . . . 233.35! 

Tout public nod tndartry tltlhttl 

llltfllll .1137 
104100.000 

~W.'3-“.4!!! 
7.007.200 

lll.2-51.400 
I.0ll.60ll 

3l.litli.fl0tl 

5,998.13!!! 

I'|'2.tR2.tIl0 

l0U.UJ!.litIl 
2H.JltI.!00 

405.361 .600 

77lt.l33,uun 

°('0|:Iertr¢l at the nle at t million lire - t'8Il.ttun. 
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des‘-elopnrent planning has recornrnended an increase 
in research arid development funding lay a lat.-tor of 4 
lsy itititl. Figure 2 gives u hn-aialusm oi research 
espenrlitrrrcr by agencies and categories in I970. 'l'he 
government supplied 4895 oi the lands. stale- 

sahsidimerl industry H96. and private industry 355?. 
Grrvernlncnt support of research caries widely from 
one discipline to another. About 935- ol the 8-ill 

million spent on physics research during ifiti cause 
lrom the governtncnt and only 7% iram irrdustry. 
u-hile in chemistry. about 85% oi 8| ll) million came 
lroru industry sourws and only I595 lrom the 
gowrnrnent. .\tust oi the husic rr-sea rch in chemistry is 
landed in university institutes try the Ministry ol 
Pahlic instruction. with suhstantial help from the 
lands assigned hy the (Nit to clremicul research. 

C- Seientiiie education. manpower, and 
incilities'l'9l- 

Ample n|1|trrtlttltlllt'\ tor scientific education in Italy 
arc avnilalrlc. prtrtietrlarly in the rntmerous state 
nttls-chilies and in the two polstechrrical institutes. 
There are I2 trni\'cr.\itles Milli hull‘. sciettcc and 
engineering faculties located at llurl. ilologua. 
(Zafliari. (Senna. l.'Aquil.r. Naples. Parlova. lialerrno. 
Pas-ta. Pisa. ltonre. and Trieste. An additional ll 
unis'ee:!t'|es has-e a science faculty hut no engineering 
laeulty: the universities are silnaterl i|| (Zamcrino. 
(Zatania. I-‘errara. Florerue. htessina. Milan. Mndenu. 
Palnnr. Perugin. Sassarl. and Sierra. The two 
nolyleclrrrit: institntei at Milan and Turinu have 
enrrineeriurr families only. All oi’ the alrrwc are 
supported hp’ the Ministry oi Puhlic instruction. Tire 
private uniserstties are not outstanding in scientille 
education. Among the tlrorc prurnineut higher 
educational institutions involved in scir-ulilic and 
technical education are the Urris-ersity of itorne with 
5.51!) students enrolled in the science faculty Nantes 
with 5.‘IitIl. and Milan with 3.24”. Tire University of 
Naples has the largest number (-t.6(Iil enrolled in the 
engineering lueolty. while the Milan i’ol_s~ter-lrnie 

institute has -i.3iIl in engineering and the Torino 
l’n|)'tecluric Institute has 3.1!”. In recent scars. there 
has lreen a strong trend in Italy to cut haclr-the study 
oi law and to put more enrplrasis on the scicnws and 
engineering. Front ltfifl-63 to itliti-67. enrollments in 
the sciences more than rlunhled to 381!!! anti. 
similarly. enrollments in engineering more than 
doahled to Still). iiesearch laciiities at many ul the 
univerfities are old and on-n-nssniui. although several 
oi the schools in the northem imlrrstrial regions,

6 
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particularly the tun pnlyteclrnic institutes. ltns-e hnilt 
additional facilities with the support oi large industrial 
mmpunies. 

Uniscrsity education in Italy luilmss the Westem 
i-Iuro|u-an patient with a curriculum prescribed hy the 
i\linlstr)' oi Public Instruction aurl with separate 
faculties in areas including. among others. medicine; 
engineering: ruathematical. phssteal. ruul natural 
sciences (which im-iurle chemistry and biology]: and 
agriculture. (Zrarluation from any one oi the iacaities 
leads to the title of dottorr. There has ht-cu 

consitlemhle pressure for rrniversity relurm lmrtt the 
students. lrut the purllulrrelrt has lret-|| slow to at-I. 
Among the tvlontrs suggested are the introduction ol 
graduate degrees to research. the ruioption oi 
anisersily deoartnrents as in unis-ersities in the United 
States. and the grunting oi greater uutonorny to eaelr 
university-. Student disorders have been rlistnptive and 
caused the l-llrivcrsity oi llmrre to he closr-cl lor a time. 
it-siorrus in the eiernentury and middle schools has-e 
l een rnutle ts hiclr have introduced modem mellrods oi 
teaching science and ltns-e uratle the transition easier 
lrotlt middle schools to universities. 

lluliatt scientists and engineers are geru-rally or-ll 

trnlnerl hut olten lar-lr laltorntory esperience or 
specialind tntiniug. lirltrcaiiortal authorities have 
suugltt to tttalre ttt|i\'cr.slt)' erlttcniiorr tn-me corrsnrrnut 
with the needs oi irrrlustry and tor-ltnulogy. 
lingirreerirrg laeullit-s have been reorgartivul. lmt in 
this urea. trrI';rersities' mrrrrrrt espurnl snliieientls to 
meet the denruurl. l-‘or the most part. Italian ittrlustry 
trains its own technicians and pros-irles related training 
tor newly rtuplnsed nni\'ersit_\- graduates. The large 
govcrnrnent-ownrtl holding cornpans-. hnou-n as the 
National ll§'tlttlt‘nrlrtrtt\ r\t|lltrrrll)’. trains ahout 50 
engineers‘ earls sear. and Olivetti has a large training 
school at ivren tor its researchers. tecltnieians. auul 
eraltsrnen. 
A shortage of graduate students in Italy has esisted 

heeuuse there were neither rlr-sirtnaterl itraduate 
schools our orgattirrrl programs oi grarlnate study in 
the umlrlrsu Ill the past. Italy has lost nornerous 
scientists to other l'Ioropean countries and to the 
United States Acurrding to a rewnt estimate. Italy 
has lust some ti-Jill n-scarclr scientists to other 
cotrtttries. principality the United States. in the past 20 
sears. Altlmugh these losses are loner’ than those 
snlletcd. lor iusta|n'r'. its" the United liingrlum. their 
elleet n|r|rears to he tar more serious hr-cause the 
ltaliau research r-stulslishrur-at us as Wllttll‘ is 

;Irn|rortionatr'lt- mrrelr smaller. The govenrrnent is 

studying ts-ass to alleviate the eonriitious oi insecurity" 
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1% icll by the highly lruinecl uml highly cnntprtrnt . uicntista who tcntl to migmlc. 
‘ Ailltmlglt the gmtrmtnrnt has allcmptrtl lu plamtr 

the mmtms nl litr scientific !t\'l0l'. the turbulent 
pnlitical situation contributes little to case tin- 

tmulilcd almmpltrre. (Zomlitium In university 
rncurcll have impmvni during the past ill nan us u 
n-anlt of continuing nmpnct oi ll?.\l‘IIII!l| p|'tt1rum9»i))' 
tltr (Z.\'ll and the inrcyraml u-search and tlm-|~ln|anvnt 
budget oi the .\littlstr)' oi Public lnsttttrlinlt. 

llnwcvor. thorn are still many mrsitclt worlcn in the 
im-iuvou-ti classlral tliwiplinu win: wrath at law 
salaries with inadequate facilities and cqulpnu-nt. A 
hmthlnwlt nl the lluntircr oi wirtttilk‘ and lrcltltical 

- personnel engaged in mourch uctiviilrs in the public 
wdur and in thr private sicctnr in I972 is given in 
I-‘intro 8. Ala: given arr tho tomb tor 1969 and 197 I. 

l The gcnmrl attitude ui lltr gnwramcnt and Ilse public 
toward scicntisti B lat-omlale. Fcimtists enjoy high 
snriul and prnltsainnal pmligc alttl. r:|tc\'iaii}' ilt 

industry. am rrasnnulaiy mall mi-nrdccl iirnnn-tally. As 
a mull. many 1-mnprtcnt young It-¢:m-hen an 
ullrictni to intltully. University pm-itlnm. rm the 
otim llu ml. um ponrl y paid can-pt ul the higln-r lt.'\'t‘i!-. 

5 

Unit-tally |uulv.\snl.\ usually lnwe untsiclr pmilhnn 
i 

that take time imm nnivmily moan-h. I-Iilmts um 
l 
. luring manlr tn misc the lrwlsni iaculty sularica. 

Italian m-rattclt facilities vary oumixlrrulily in 

quality Many lnwc mndvn1et|ni||nu-nt. hut mmc un- 
still using uutmmlnl instruments which rm-

O

0 
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lnu|.lu|uate tn pcrfnmt high quality n.-srarvlt. The 
mod;-nu nmlcar mcu n-in iucility ul is-pra la an Naluplr 
oi the high capital investment made ivy the Italiam in 
the pllyslcnl plant. lloncwrr. the Ian-ility at lspnl 

laclsctl the mnnpmu-t and opemtitmal funds tn curry 
out ciiectlw pnrgnum and chow tn tum llw facility 
nvct tn iimutuln. Bump! ior the l.‘ni\-rally oi iiunw. 
must ui lhc mcumh imtitutu and laltnmtmics ui 
uiucullultal imtitutlom lav.-is up-to-date cquripnwrut 
um] apparatus. Tlrc gm-1-mm:-nt has lama nwnrr oi 
lites!‘ slmdmntittgs uttti prnvicletl in the liiril lmtlgrt 
the sum oi 8100 million inr the purrlmw oi scientific 
ln\ll'llIIlt‘ttl! anti uppur.ntm not nwlluirlv in Italy. ‘i'lu' 
(Nit lun spout largo s-mm inmt its inuigrt to rslallilslt 
new crntru in spun‘ mrurch. ntmmpimic pl|5.\it:s. 
uml rnotrnrulngy in Hume: dcsulmatinn |alanl~ in Bari; 
amcl gvnrllu uml lntophysims 11-nit-ls in Nupln. Naples 
Inn the largest (ZNR urntrr. liar lnlcmatinluui lnslilnlv 
ni Gcttrtivs and Ilinpltysiu. in adclitinn. the ‘biological 
Station itt Naples is mmitlvrrtl our ul I-Ium|rv'n 

inmnml wltlrrs lnr Itturino binlngy. 

D. Major research licltls 

I. Mr. ground. and naval wclponri-5l- 

Tho Italian \u-upon rmralvlt .nnl tll‘\"t'|upm!'Itl 

t-a|nalriiity is ltmitnl pmrntly I0 light:-r uin.-mil. ~i\mt- 
nmgu tactical anti amtiultip ltli,\\llfl. mrnlutt will:-lrs. 
and tpvciuiival §\iltIl1‘|l|\ oi rz-.\¢-utrii on pzmnml 

m-ule 3. Schnttfl: mi Ycdtniooi awn: agape an Imam Aunts», ton, tents um. I971 twee} 
nunncti 

nun-1| wanna 
Puhho Seder: 

State Adalnmns. 01' . . . . . . . . . . . . . . . . . . . . . . . . . 2.5-H 
Nutlolll (‘anvil cl Bdnttiflt lhuinll . . . . . . . . . _ l.lfl 
National Nu:larl§0rruIlcmt"....... . l.0l8 
Uaivltity... . . . . . . . . . . . . . . ”'ll.l!'¢‘ 

- National Binnie Porn Baud . . . . . . . . . . . . . . . . .. SM

t 

8ubtut|l.... ................. .......... .. 34.0» 
Prtvnmttmnrd 

liinteryutsn with state pnrtiehnttoa .......... .. . 1.6% 
\ 

.. 0,156 

'3 illlbtltidl . . . . . . . . .... . . . . . . . . . . . . . . . .. .. . ll,-‘Ill 
aannauuu»-r. TM - - . - - - - v n0§Q00OIIII"\IIIl~'\'I0Ol¢ - - - - - -- “om 

anon ll’! r.um.m|v mun. 
Tltlllfull wonuu tutu. itfllt 

mul- 
( I969) 

_i_i___.. ..,,_..-,._--..._ .___.._.._. . . \ -. 

fill I. IN I. IN 
07$ 738 3.7" 

L702 U7 3,323 
l.l70 7% 25.278 28.!!! 20.229 
GM Oi! 1.45! l.-I50 L23! 

LS3! IDJOO 00,520 39.560 78.9-$5 

3.5!-5 
3.553 
3.8!! 

Lil? 
L459 
3.32! 

l.ll3 1.510 8.36! 
"L687 IOJII IIJ66 81.096 26,0!" 

. ->. -_,- --_-.-. ___.__ . . . . .. mi».--. -- ..__-- -Q - -- - - 

H.780 lldll 38.!!! 3.403 31.0“ 

3.1 QJJIQ 79,300 75.“! ULONI 

5.37 0.012 

"Adumunmn-1» |l'IIOIIf| rm tuvtudai. 

_._,-N‘...-,,_.,___i.___.~-.-\_.-n..--_.-. . --,-- - ... . 

V ‘fin flguro lndtnto tin total nmahrr ot employee: In taunts. nu if not roiling Mi um. 
1 "WM li|u|'0 include: all hull; pnnmnrl, newt appointed ptdnnnn. 
i ° the Central ltatllltn Inmate tl8‘l‘M') ta untied. 

tlnhotuueatdntaonpmonrlu-tgu-dcorannhtnlbuprtmoaretuforubymsnpopmwammlautmm 
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\n-apum and umlrrwalrr nnllmmo. Ital)" clap:-m|.\ 

primarily on the Unilrd Slulfi. llw Uuilul Kingclmn. 
Sullnrrlunll. l'mIm-. and \\'c-sl (knnuny fur um- 
dmigus in \M'£l])Ull.\ lml cundm-l\ clualm-1-ring 
inlpnwrmcnt. In mmr lmlmm-.\. on llw fmrizn 
mull-rirl il tr.-11-in-\ The mIion'.\ lillllll'l|(.'.|p;|l:IlIl§ in 
\\l‘il|Illn rnram-In and l|l'\’l?lllpml'lI| is nmm n nmllvrnl 
|n-|ic_\' llum ltmn any apm-iliv tn-lmulngical 
slunlcunlimz. Xvillwr llw guwnmu-rut mu lmlmtry hm 
allrnlplu-d In 1|:-\~v1u|| as \lnmI.. lnnuul-llmr imligrlmm me: 23.!!!) 1-uuplnoyu-1, i_\ mama: llw I0 large-al in Illa- 
lI'\('aJft‘|l and cln-volnplurnl ca|ulrilit_\' In air, gnm||d_ umhl. nlmul n|||;|l in ~ln~ to llar ucunpaw im|l|\ltl¢'\ - 

uml lam-al us-.a|nm\. "l!\M.'\'\'I. tho nulion luv u high nl Ssu-dcnuljap.-|||_ Allllmlpzlu llaly luuluxmuuvuuu-ni 
1‘0IlI|)('ll'll1.‘(P in llur ma||l|lm'l||rim: u\|n~cts ul llw lama! lu'lim|1I|~| nmmlm-!un'r\ in Eunnnpr. mm! 
\\ru|)ulmr. |I;lI"t'lll‘JIl} ||ml un aircmfl. umlg lamb. all lhr uin.'r.|lI pnxlunuxl atr ul l'.§. 1|:-.\lgu. lla|lg'\ 

and qmuml tmnqmnnlinn \1'l\i\'|l'\. Thumgh mu-uni: and 1l:~\~¢-lupnwuul mpaubililg i> nm1h~m|vl§ 
vnqmmlr |m'n:vr.\ and vu|u|rlv\ mmurfia hill: mum: In unull lr.nm|mll\ |1u1 weak In lw.-o\'_\ 

mm;u||ir\ In nlllvt \\‘nlv||| unllulrk-\. irwlmlimg llw lmlnspnns. lmmlm uin-mil. and aulvanlwul liglalvn. 
l‘nlIn| Slnlcmllw Uuilml Kingdmn. I"mm~|-.am|\\"1-sl U ml:-1 guu~mnu-nl Iraqi:-|~l|ip. a now film. 
(Z4-Inmuly. llm Itallnm arr using llu-it pnuluclinn .»\u-tilalias. hm lxvn {mum-cl In \‘llIl\0lillM(' llw luighlp 
I'\lR‘"|\l'l"R1II|1IIl\'¢\IIl1l|ll’- ullilr brnvlitlml lmm Ilrv Imzuwuiul m'Iln|!ewr n-mun.-r\ mul 1-.@|m|>iIilh-wl lla- 
“l'1IlI"II\ llfiillll illlll 1l1'\‘I'l|I|1mr||1 Klmw-lmu of lhr country. Tu clalv. .-\|-lilu|ia lam ub.\m|u'|l lla- 
nlllrl llulimls. nwmtinm of llw :\\"lulinn llivhhaln ul Fiat. .|\ uvll an an 

Arnarmnnliml n-march is cnmlnrh-d by lhr ulwmll mnuuhrrul nmsllvr ruin-r|:riw.\. Flul'.\.\\iullnn l)i\i.~im| 
cnm|x|||ir\. llw l'nl\'rr\N) nl llnlnr. nml llw has law! iamluwl In llnr pmaluwliam ul llnr 11$.- 
l'ul,\'1n-lnniv ln\lllu!:- of .\Ii|zm. |Il:lI|N|lluIt' lumliug qlnlglml l.m-llwul F-IN llIIlll‘l'lll.'\‘ll.\i‘. aml lln-inmn 
null llu' Ian-ls nl suilulnlr In! Iawililifl limit lhv llnliun nlcslgard and clvu-ln|n~4l l2.0l\' |l'Imm~ I) Hgl|lr| uml 
uwmn-ll and dm-clapnn-nl 1-"ml. Thr mrrall rm~.m-I1 (2.222 lnmspunt am-mil \l-'lgm1- 3!. (lllwr i|n|m||;.||| 
c-"ml in &lI‘l'lIIlilIl|il‘\ i.\ Inullngul lay l||r ,\¢l\l\my dvvvlupxmlal uml |1m1lm*tinn pmgm|||,\ ul Ilullzm 
(Irnlrr lm Small:-s um] llnrnwla. The .M~rm|mn~ origin arr llur .\|m\-hi .\lH_:!:26j:-I lruillrr.|ip:l|la|ll;u'|\ 
ll:-.\|':|u~l1 Cruln-rul llw l.'||i\1~r.\II)- 0| Hunu-. '|l(1l|l'l|ill aim-ml! llml ;m~ In-hug l'\|I|Ill‘t' uiulrlp. ;| uuivly 0| 
l7rln- Mqmrt um: Rmno. is rngapzvcl in nwran-l| nu light civil and Iuililam aiwmll. anal l||~licu|m~n. 'l'l|c' 

pl‘tllIll‘lII\ul'|liK|I-\|I1'(lul‘Ili(|}lI;ll'lllt'\.Q/\l\ll§Il;llIIlL‘\. lurgosl ah-sinmr and gmnlun-r ul l|n-liw|>ln~o i\ lin- 
plusmu plI§\lv~. anal \-mium \|uu~-rvlznlml lrvl||ml- llim-alml .\gu\la ,\m|na||li(*.|| lZ0||~lmrtiu|| (fum- 
"llrx |\:|l|). lav. 'l‘lu- AM-'3 lllrrr-\m|l nm:m|rlam- luau brrll 

'l'hr lmuuululnolnilr limu Hal and All“ lhum~uun- ale-\-rlupnl iuinllp by .\1-Ilrr Sunllu-n1 :\t'n1\||;|\1' 
llus prim-ipal allmmll vngilw mullll|slrlllIl‘t\. I-‘inl i\ ||ltl\I\l|‘)'. lm.-.. l,\o|Ir|1 and “nu-lll :\|-mmmliral 

Ital)-'> largo! and ll llau Inulllintmlly mliul upon 
liurmillg uga~r|lwul~ tn nlullulawlllm iicncml I'Il|-ciliv 
and llnlla liuycr (*ll|{im'>. l.i1-.-llwd prmlomiuln 
nnlnlvmug at lhvw Nu lium lnc|ml4'\. nmung ullnrr 
pnulucls. tlw (ll-I j79 cnginm lm llnr l.m-Hun-1| F-I04 
Iinlnlw. the Cl-I 185 for ll» Fiat (Sill liglnlct. aml tlw 
‘I’-$8 vuglun lm llw Sll~'3l) um! .-\g\L\la-Bell 204 
lwllmplrn luring lnmlulariuml lot l|u- lIu|i.o|| Nun. 

Tlll‘ Iluliun awnn|u|u- imluslrp. u ith n “ml furw ul 

('1 

w_ C) FIG!!! 4. G 9|’! flflIOIOIrcr0fifl'Ji9\fl'
8 

K1,?"-.._: L" ‘ .;:_'__;-§_1:;';f:-'.::j~§:Ii;ijE',;jfi—___ “‘“~;>—"-_ 
_ 

‘_ £1:-——---~ '~ -- -— -- -" - ~-—- ------ --—-—--—--_-_- 
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'1 ‘._ 

.‘~ . 

Ffi\IL$.G.222l|ullIpon{'U19U'I- 

(imlgmlp. luv. ll\vnn.ml|il l)|\i¢in~ll Ill llvvl all ll.ll- 

Lm Anny I’l‘l|lllI'l'Illl‘lIl Im ll light uiwmll. llw .\\i-3 
is milsllllr Im \llt‘lI l||l\.\im|s as lmsuml nil ullllmllrl. 
olm-mllillll. casually c\~uc1|:|lIn|l. lucliull \lI|‘l|Illll all 

gmllull lnn1~.\. ullll gvllrml llnlin. Slai-.\lan-llrlli hm 
(Ian-lu|n1l Ilw S.\I Illl!h\ In pl-rlmln silllllill lIll\\il\ll\- 

Twll llllwr pnlgmnn luv rml-icing Ilml will lum- 
llmior inlpucl upun lllr llulllsllp lrnm lhr lam-I l070'\ 
In llw curly l9l'i0'~. llnllu |lmgr;m\~ iii!‘ in-iug Illunlvul 
Illmllgll Illa lh.llun (Inn-llllurlll null will luv mull-I 
Arrilnliu rtuulsulcmrlll. Mm, hulls =m- mllnlmmliw 
lgpr pmgnlnl~—nnr will: Ila‘ L'ullc-1| Klnmluln mill 
We-sl (irmlung. lhr nllu-l Mill llw l'nl||~<l blah-. 
Umlrr lllr lrnn~ of a llipaulilv aigm-llu-ill. llulian 
indmlq is to mvi\|- alluul I375 all Illr mull i||\'lllu'\l 
in llic lll‘\'l'l(l|‘lIIll'll| aml pmrlm-Rim: nl in .\lulH-llull-- 
limnllzll-:\ln'r.|lI ll!‘\l§Illlll'\| {hr .\llI(Z.-\-?5. 'l'lli\ will 
illrlmlr u|lllnlcI.\ lur rll'\-llnulir 4-quI|m1ml aml 
nirlmlno \rdinn.~. (Immll plmmim: imliu|Ir~ llIIl' of 
|Iu- sh |l|nl||I}'|lr nin-lull will be lmill in llalg. 
ul'll\'(‘IiI'\ of lllr .\lll(I:\-T3 am‘ wlll-llulnl In 
(1lllIllIl‘i1(‘l' in tln lnlv I$l'.'0'\. Tlw u-mml nmim 
|mlgr.|m is Ix-hm-u llir lY.S. lluvllm mlllpulny uml 
Arrilulhl. This pmlzmln |ml\-illl-\ llll llw lulu! 
drs-rlopllwlll Ill :1 S'l'0l. lmmpnll. ailll pnnlm-than In 
:~uuln|r||l1' lay Ila‘ lair l!l70'\. 
The Italian llIl\v\llI' ll‘\flI|‘l'l1llllll1l€‘\'l'l|l|IlIll‘I|l rllmt 

i~ rxpamlimz null now lII\'lIOllI‘.\ llw llmign uml 
lll'\'¢'l1\|IlIlNIl of nlwal (m|li\l|lpl miuilrs. us wrll as 
lirlll-lmw lll‘ll'l\\l\'1' null smlilmllc mi\\ilr\. Tllr INIVEII 
\§\lPllI\ im-lmlr llw Sm lmligu and Spaula \llIlm1'-l0- 
alt. Ila‘ Sm Kill" Mllfl. anal llll‘ Olmnul mllisllip 
mllw noimilrs. Of llu-\r. liar Olnnull pmgmm i\ lin- 
mml nah-\\ml|l>-. aml ll lmn-wll.~ n lllilll l-llml 

.1»-_

\ P ..-‘ .- : .- . 
. .. , . 

.. 
J. _ 

" ' '?,'.\v\"&i."k.' -11. -nu 

llolun-ll Oln M<~lur.l in In Splvia smll \l.lln| ul 
I-'rmu~. Th!‘ llclll l|m.~r \§~lo'nl\ am‘ lllv lrulil2"\llIliI“" 
In-ail aml Spalnivtll aluiilaull mlmill-. Plnxllldillll Ill 

[hr lmlign |ui.~\||.- lg \'llI'fPIlll§ limilvd tn alum! I0 
miuilm c-wry 3 lllmllla. ‘I110 llalian .-\nn§ I\'pllIlI'1ll§ 

plum In c-quip llll firing |$&l"l‘l‘lI‘.\ “ith llli-\ ml.~~ill~ 

during llw m-M 3-_\|'uI |Il'Ii|lIl. Tho §p.m-h-m alllilmuk 
II‘i.\\iI" i\ v\|lu-ll-ll In go inlr, vcrim |mulllrtin|l by I117-'1. M illai liulv. il Hill |lml1;llll\ llr mul an an n-|llnu~||wlll 
lm llu- l.‘..\'. Tim amitunl mi\\iL- In-im: lluuglll lm nu- 
ll_\- llw lhlllan Ami) uml lmw lwim: |l|us|l|u~d umlvt 
Iiu-nw In llaly mall "Nil by llll‘ llalilm .\r|n§. §\ull'_\ 

rllurh mgxlrtnlly um llll(ll'l\\':|}' llll all lllmnnml lil- 

lnm nmgv \lllInu-lo-ulllzlcr miuilv allul llllilllh 

;llla||ll;||hm~ ul lllr Sn-an Killer 3-Ill (Nrlhnml anll Sm 
Klllrr .\llL:'.' l\'lllmlm)mllhlllp Ill|\\lll‘\. Tllr Nrllmm is 
u lll'ilIll-Illlllll ullill |lm|u-llanl miuilr l.|l'\llIN‘ll lm aw 
nialllsl lll'.\lIu)\‘I\ aml mmllrr \\'s\l'l\- 

‘l'lu- Ilnlimn llm 1- i|l\'t'~lnl ln~m‘ilp' ill Ila‘ I"ll|ulm MI 
l"'||nv Mlssilr T4-\l ll|lIl|{l'. lilllllil. Ill‘sl! .-\luin. and ill 
lllr Salllu di Quinn Tn! llangr. Sunlillin. ‘flu-\r mug:-\ 
Imvr llrrll twil In ll-\l N.\'I'lI \§\h-Ins nml l':§li(l 

unlmliug ml-larh in Illllllllllll In llulilm mi~\llr~ llllll 

nwl;c-l~. .\'p:u.-r ll\\m'ialnl n~\run~l|. al\ all llllll'I 

lnulillllul-lvwl rm-un'l|. I~ lu|milii\ll'n~|| lllmngh lll(' 

(INN. l*'nllm\i||g M tmrgmlivalhm in Ifllifi. llll‘ (INII 
r~la|ll|i.\I|nl lhr lull:-I-(illllulllillw (Iu|llml.\\£ul| for Illa- 

Slluly nl S|lm~r |'!lllIll'll'|\ \(Il$l’l In uumllnalv llnr 

mllimlnl 1-llml in llrr unruly 0| \|N.lu' I|N|\ll‘ tr\r;\n'l|l 
uml Ilw §|m~v Al-til-ily Svn'iu- (SAS) In m=||lmzl' llav 
mmr il|l|llll'l| mpm-l\ ul \p;n~r lt'\l‘ull‘l\ and 
lll‘\'l‘lll|1llll‘lIl. 'l'lu' SA5 |1m|ll||:l'\ all lll.‘“\'lll('\lI1\'0l\‘('ll 
in ll:|ly'\ |'ml|d|mIiu|l in llll' I-Iumpl-an l.umu'l|u-I 
Ilrvc-lll|l|lu~|lt Omlniruliml 1l'Il.lN)l. tho .':IlIII|I';llI 
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Spa.-c |‘lll'§l?$llC'll Orguunimllnn (l'I$ll0l. aml lllv 

Hun -9|-an Cmllrmuur Int Satvllilv (lmnlllnniruiims 
ll':C§lIl. 

Ilaly hm cunilm-lfll limilrll I’l?!(‘ill’l‘ll nml 
(|I.'\'I'l0‘pl'l'll‘IIl on gmuml m-apn||.s. llmwu-r. lin- 

mpanzlnl luvillllrs and ilnpmu-d mpulaililin ul 
llulian indmlry is caulrlillg numvrmls |nu||-ct; In lu- 
amnlrllalncn lll llw rm-an-In. ll('\'l'lllpIIll.‘l‘ll. anal 
prnllncliun of ammml wlnr.-lrs. Tau \ll1'lI\‘|'lllL'll‘\lll\‘ 
cum-ullg in \l\'\'l'llb|II‘IIl’Ill. hull: 0| ulilch are light 
urlllll élml am|ll|il|lm|s--amt‘. llll‘ Fin! Gfilfi 
maunnnuixsum-r vehicle llfignrn 6! is llniglml for :1 

llm'c~mun ca-w. lhc ullm. llw Fin! 66!-l armnn-ll 
|x-mmnrl mule: iflgunr 7) l\ cl:-signal In ¢-.|m- 6 lu 3 mm plus tho llriwr. A wunnl \'l'l'\llllI. l|'n- lilil-ll‘. is 

llnilznul with 4| longer lllnmllmw lo &ll.\'1IlllIIlll(|illi‘ I2 
onmlml-c-quip|x~ll lllfll. 

lluly was lll\Ul\'l'l| nillu Fmnw aml Wow! '"l'IlIIilll_\' 
In lllr (ll'll?ImllIlllllll'l nl II'1|IllIl‘IIll‘lIl\ Int llw l1-0p;ml- 
I lanl: and lulu Imughl ill) lmupanh Imm W:-st 
(Sc-mun) and will mgmnlnw (ill) llIlI|\' .\lllIllllR in 
I07-l. lml llN°('\ll'lll nl parlivipalinn innrlnul rmcarrh 
uml lll‘\'l'llI|llIll‘lll ls unlumwn v\u*|:l llml r\lcn\iw 

ROWE 6. Hal MM Italian-developed lldlwoldn 
unfllbiowvnannnlnowlvnhlfi-lHf9UF 

noun! 1. nu 0014 ngm-‘gm 
ponmlilcllrrlutrlnoilgdtviloplllbyllcly-lUf6\:I'l' 

1 1~- .-» -. - -- -r “T "'v"='""'r“"-"'Y'-":‘ ‘-'!‘" 
' "'-' '\_ 

I 
I _,;;_‘_~_ ' 4- — — e ~

, 

leaking nl Lmpuul-I lumlol lurl cllmulic mmlilinlm 
mu cnmlm-led in Sardinia by Ibo llaliam. 
llunsidcrulalc nualilimllun l'l‘&flll’\‘lI and l't'lll‘\l:“ ill-W 
is l.\llIt|III.‘ll"ll .m l’.S.-pnulncc-1.! amlnml whlvll-s uwll 
by llw llalian ;\ll’II}'. Italian rncun-lava lum- 
mndcmiml the lY..§'. M-IT ll'allun] lunls. I-'in-pmu-I 
Wu; inc-mmnl by lvplaviug lllr ll!-mm gum uillln I05- 
nmi pill; ullu-r lIll|Im\rmr||l\ nu-lnilnl at urn 
lmn\|nl>\inn. u lnmllliml llllll. ll nmn'elr1-lrliml .\p.\lrlI'|. 
u mlnigilnl llrl \}\l(‘lI\ and ulnlnllniliun slunnlv 
umnngcnlml. and an dimcl rnginc. Alm. an lllI|lI'l|\'\'ll 
lnu-ls link lms lam-n clrwlnprd for llll‘ U6.-\ kl-I I8 
amnmml |u-nmunrl l‘ilIl'l(‘l\ ll\l'(l In llul)". 

llnlian umls in mi no \\ n llnrr H|lll|llIll'lll ls nu-llrnl. 
aml ('IIll\IIl\‘ll‘llIl limns lmrr z-\lc||.\l\-0 |m»gunn~ I0 
l|l‘\'C|(l|‘) and inmmlactlnr lligll-qnulily minn mad 
mine lurn lnt llw lluliau Anny. llm~.m'h aml 
all.-u~lupnu-nl an \'\plmiu- nnll a-\|alu.\i\-r plna-nmm-um 
arr niailuluilinl ul u lcvrl lo |lflI\'lll(‘ lnl lulurv Kll‘l(‘ll»M‘ 
n-a|nimnc|||~. l"awi|ilk'~ arr avuilalslo lut 1~\pc|hm~||l.\ 
will: llllll-H1081)" lIlull‘IiiIl\. and unnr mnli is mlunr nn 
tho lll'\'l‘lllpllll‘IIl nl um aml i|n|mwnl l'\[\lll\l\l' 

mn|pn~illn||.\. llaly lms n m||\i1lm|l|||- I.-upullililp" lull 

rnrun-In and don-ln|m|onl nl l|:m\|m|l wllivlc- a-ml 
llirir vnginnrs. lllll lilllv 1-[lull i~ lnmlo will: n‘.\prd In 
mllilary luaaln-an-. I-‘lat I\ llur maim |mnluu~r uf 
milllmy \'Pl1l£'ll‘§. Ill-u-urcl| plain-1.-l\ |m*~4-nlly 
nlndu-may sin-\.\ \'l‘l|l\‘l(‘ ll€‘\l|{lI lm nummlnimlm allll 
mnglu I:-uuln up:-r.nll|m~ nml :m|pl|Ilninu\ \~.||mhilil_\. 

'l'lu- lnml \ignilimnl lariclglna ulul ~lm||||-cnmi||g 
a-q||ip|m~nl lll‘\‘('llI|IlIll‘lIl cnnvnlly nmlrruay i~ Illu- 

.-\\lm mnlli\|>;ul lulllz-|:|mn.'l|i~ll lniclgrz nlllmnglu 
lillllIt'lll'll lnialgrs llaw llI‘('ll nwcl. llnl} hm lrvumlr 
llw lint vmmlry in llu- \\'|'.\l In Inn-r snvu-ullullp 
ll('\l‘llI|Ifll 2| nmlli\|u|n luillpzcn ll \'llll\l\l\ ul AI \l'i\\ul'\- 
lypv lmulway ~|mn with lhr mmp ~n'lim| vnpulnlr ul 
llrlllfl unl\'\'|lfll inln ll Illrl In \|'I\"v as illl|'ll1ll'\linll‘ 
~||p|um. :\|lt'I‘ llw IIM \|mn i\ l‘ll'|Ilill‘l‘(l. mu-1-\\iu~ 
\||;|||\ rgm lav l;u|l|1'l|l'1l l1_\' ullu-I lniclg1~llm~r\ llmn ll\l' 
do-cl: nl llir r|npl.m~l| span. 

llalp lms ll n-laliu-ly llumg rum-nwll llllll 

l|l'\'l‘lll|)lll('lll uupnlrilily in lu|mgr:|pl|k- n|ul|m||~nl. 
'l'lu' Ill‘!-'l'llI|IIll1'l!l ul Illr a||m|_\"li\*.\| plnlh-I lay OMI- 
Nivlri i|| l'uu|Il'mllnIl will: llw lk-mils (Zmpnrnliun in 
lllr l'nll|-ll Slallrs i\ al ublllilllllllfl |m||fl'l nl 
rm\\i1lrml|lr mililnu lnlrrr\l. 'I'lu' (ialilm \\nIl&\ 

lfljfldnr (Znlllml Ir.» l|'\'|'l\ll§ l'|lIIl|lll‘ll'll llru-lap» 
lnrul nl an mllm|||mln¢m|1l|ir i|llill'llllll'IIl In! a 
\lI'Il'0|illlllt‘I. an |II’l‘('l\llllI slrn~m-umpzunlm. .-and al mu 
aniul mapping umlrm in mill In ils lull lino nl 
plmlngmnnm-lliv and gnulrlic n|ui|un|-nl. l>lw'urvl| 

rrlnlnl In l|l|:nl|'ll|m\lc't l'1|lllPIlll‘Il| mu-nu \'n|lrl\ ul 
lirlcls. (Inmillrmhlr wmk Inn In-mu nluno an mllapsililv 
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mnlalnrn. dnlglml for built slomgc untl !c.|n.\pml of 
hulls liquid POI. pnnlurls. mlnumlhlr and Ilonllng 
all llmrs. and fueling lrunys lnl use in murimv POI. 
terminal sgslc-ms. Italian marl: in \lhn-I energy 
wm'tI\lnn spltnui ls llmllul. ulllmngln MIIIII! vlluti ls 
underway on mugnrlnln)-dmlpunamiu. mu-dull; 
clnwd-\'}t'lc spit-nn. 
The llaliam ham in lhe pun u: um |1n\\'l'nlnlnt'lll1g 

luv.-amll untl clrwlnpmcnl In all aqwects Ill Ill|ll('I\\‘Mll‘I 
onlnunw. In:-lucling antlmlmaarine wmluw MSW! 
morlun. lnrpulon. and mines. lluly Inn long lxcrn u 
plnnccr In llnrsc arms nl lll'\‘(‘lll[IlIll‘II|. Tlur only 
lama-n mcamln and ales-cla|:nm1\ bring cnmludfil In 
the llclll ul ln|'|I'tlnt.\ ls lllrm-loll Inward a wlw-gnlidul 
tmpnlu camicr lot llll‘ L'.S.-.u||aplk-cl .\lli -H Impala. 
llaly has lmrl under clrvclupnwnl fur nnmny years an 
ASW mine ml:-\l|:nalnl ‘l'.A.l\. A gum munnl pmgmm 
luu lx-an <->|=|l»li~lu~d. uml n nnmln-r oi pds-a:-~ llmu 
are paflidpulllng in thulc-\rlu|1||n~1|tuf rmxln al dual- 
|mr|a|w. r.||1icl-llm lIl0llIIl\- Naval fin: mnlml \)\lI'1ll> 
also arr nndn :lcwln|mn~nl. 

2. Ilologlcal lad cnnnical \varlllrl€-l- 

Tllr llulluns lmvr a ulmll lalolnglml uncl vlrclnlml 
warlurv (B\\'/(IWI l('H‘&\l‘I.‘ll and aln-rlu|mu-nl 
prugmln (lin-1-ml ourllllnlly tnwual clI'ln|\l\'r au|m~l\ 
l'IimuI}' rrspnlnllillily lm lnlllullng and munlinaling 
BW uml CW n-wnn:l\ nllll clcwlnpmrnl rllnlls uilllln 
ll» Ilnll.\n Mlnul l~'nm-\ mu with llw !n.\|x-elm 
(Jenn-ml 0| :\llIlllll‘. lliuulngiml. mnl lilmlniwl (AMI) 
I)rl1-nu-. Tl» (Zlslrl. Illn-|||I\lty uml l'l|pi\\ Tn:l|nic.nl 
Srwlw. \ulxmllnalr I0 llw MIC lIl\|I'('ll!hIll'. 1lin'd\ 
and nclmlnlwlrn llw BW mul IIW n~\c~.-m~l|. It-.\lln|g. 

unll m|nlp||u-nl ulr\-rlopnmataul m'l|\'lllm ul thr Anny 
'l'r1'llnl:-al (1:-nlcr lm llllrnllslry. l‘||}'sh'.\. uml Biology 
l|\'l'(.Il. llnllbc. Tllvlr all‘ lmll lnlnlhllndm all |\'|'C: Ill!‘ 
chclnlslry aml lllolngy lalmrutnrirs, lmlll ul \\'||l|:l'| 

clru-ln|| clrlrvllnn. mphl u-n'cning. nml nlmm 
loclmi||nl's; u pl|)\lc\ lalmmlmy In uuppnll lllr flnl 
Inn; uncl u In-lirnolnogiml lahnmlmy lo cl:-\-rlnp rml 
in-ms. 

Sclenllsls cngngnl in ll\\’- and (Z\\'-trlulul lll'll|\lll 
mrawh arr umapu-lrnl and hrnrllt llamugh an 
nrllungr nl lnfnmuninn an ollrnsiw and Jrlrmlw 
mlvnnu-s In ll\\'/(ZW llnnuph NATO. Ilw Munml 
\\'mpnm l)n'rln|mu~nl Hutu I-Iwluangr 1\1tl'l?l\lI'Ill 

will! lllr Uniml Slain. aml l"l.\I/\lll-II. ll-‘mnw. 
Unllnl Klngulum. llnly. the Nflhvvlulnh. Wm! 
(ll-Inmlly. Ilrlginm. and lalawmllmllgl. 
Known IN’ urmm-h n mnllnnl In ale-fcmn-o 

mprclm. particularly llI.'ll.‘1"lllIlI and Iuluullllmlinn. lml 
mrdk-ul and heullls u-vruvdl mm-ldra lnmwlnlge 

applimlnlc in all aspects 0| B\\’. Work at ATC has 
inclmlul studying lllo lmvcl of ncmml 1-lumls 

cunlulning llnmvwrnl particles. mclcumlngicul 
nlncrvutluns In \-minus miiom ul llw 1-nu|1ny. 

1lc\rlu||m1'nl al u unnpliug lull. uml i||\'¢sll¢atlnn.\ nl 
Ill!‘ llnummnt anlllxnly slulnlng ln~l|niz|nr In: ils 

pals-nllul mlr In B\\' anal drnflkuu. A umlmrl l'n|\ 
lawn uwurclal lm ms-an-h in nwlhods of Ina!» 
\‘|lCI.‘llll|ll0fl by arnml. 

\':|I'lnIl\ civllimu lmlllnn-s and lulmtulurln nnl 
\~um'ntl)' cnnncdul (lllI;'l‘ll}' with BW uffor ladlllim 
lhal mulnl he upplk-cl In B\\' pmgrann if Inmllug ulnl 
(lln:1.'ll\-ca new pnwillnl. Fm vunnaplr. llnr lliglwr 
lmlitute nl llrullll. llumv. has n~>|xm>llrilillr.\ lnr 
allagnmlic wulls. uml mmrcln la wmlnrtnl an 
|rplosplmsl\. Q-In-ct. l|Il10\'lIlI.\l'a (|m~wnIl_\' Ila‘ 

Bhunla s-Inn is under .\lmlyl. ulr sampling lm'||nn|m-.~ 
n-lalvd ln pnllulhm. and on lluo v||lzlr|||lnlug)' and 
illanglmds ol lnlcmlllul lnl|'1:llnn.\. Ilmnun nncl unlnml 
lmwrllmla are aludinl ill llw lmlltulr nl llyglmr 0|’ 
llw l|||l\I:l'>ll}' ul I-‘larvae:-. Flun-aw. mul ul lllr 

\'olerinary (Ilinlv of llw l.'n|\'r|.\lly nl l’i\a. Vim. 
l!"\|I'¢ll\'t'l)‘. 

Solrlllish nl llw Srnllntllrmpy nml \’zn'd||ng<-1: 

lmlillutr, Sirnu. |.n~|\uml u dclullnl rrpml un nu-llunls 
nluplnl for Ilw lltmllnu uf ||nly\'nh-nl umlm \~rnum 
amllwm. llnllnclml (lulu new lbfll in zlrh-nnlnr lhv 
tmlcily ul racln wnunl untl Ilw lmllmllzhug claw luv 
lhr umrspnmllng anIl.\m|. Alllmuglu llnr nuluml 
|u1i.un|.\ n\wa|u'l| l\ nivtlivully mimlul. llll‘ cluln 
rnnlllng [mm such u-ml: umlcl lraul tn awn 
mphnlloulnl (I\\’ lcllml and lm=||un-ilaling ugc-nls. 

llramn-In zllsu ls lacing mmlnrlul ma lll‘llIlllllIhl'l|l1lf 

lrlnu.-Hn|: up-Illa; l|ll¢|ll'l'lIill}‘ mmmmhnn salts urn- 
funml I0 cllspluy clnnllrualyllr pnnprfllc-.\ slnnllur In llw 
\lu|ulaml l!.$. lm~u|un-ltulllng ugvnl ll'I.. N0 
lnlnlmntlnn is nvuilalalv In iinllmlr Ilml Italy i\ 

vlllugul In slmlying uvw CW agc-an. Smnr llmlv 
mu-an-In has lvrru mmlurlnl. l1lI\\l.‘\'('I. on lmnwn 
lrlllal ugonls. lm-Imling llw 12- anal \'-£31» mm- 
agu-nl\ lm clrlrnsis-c |m:pn.\r\. Tllis nulls i\ pnrlmlvly 
umlinnlng. lIu|y's rr~mn'l| ml natural |mI.~nn~ ls 

elm-ulnl primarily In plalll allunlniclu unll snulw 
\'l‘lmIIl\. llrlanliwly lilllr Inn-n-st ls .\lm\Al| in lmrlulal 
Imlnx 
A lam-|\an'li lnll llus lwrn (lt‘\‘l.\l'l| lm nlalmrn 

(NCORI nml lunilnlizm unuliml lmun. ll <~nnl:|in\. 

umung nllm lint nnl llI'lI\\. ulmpilw m1lm1mnc 
Inin-tu|.\ um‘ xials of 2-|nmllm~ul1ln\inw llll‘llllllIlllll' 
IPA“) In mmlual nrn-v age-nl |ml-muinng and unn-I 
nlllilr mu|m||lr\ uml &lllll|m|Illl'Ilnl Int lnlnml uga-ul 
nmillulrs. Tlw llulimu l|:|\'|° cl:-wlnpml an wlillnlnlv 
anltulnaliv nlmpinr \(‘ll-llliN‘llII for \r|l-uhl agaimt 
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nerve agent poisoning. Tests oi this item, however. 
shovml that the plastic spring hmulng lentletl tn etueh 
alter only 0 let’ uses. Wurls an tlecuntuminnliun 
nppnmtus is limitnl to the evaluation oi NATO 
equipment with adaptations or lmpm\'t'mt'ttts In these 
items. B1-muse emulsions udhete to surface» the 
llulinns claim that the appllwtinn ul emulsions is 
ellu.-tive int tlemntuminuliunz for nerve agents. they 
tmve mrutilered hydrate ul aluminum silk-.|te. 
The Tlrrenn lnunrpurutecl Company. liume, 

reportedly has rlewelnped u series of lnnelipucli 

llarriethnnsers. Time is nu tnlnnnalinn that any ul 
these rntrtlels have ht-en atumlunliml. The latest 

model. T-68. mutuius three it-liter (1-I gal.) steel 
tank--lvm lateral tunhs lor luel untl a central lsmlt lur 
the cumprnsenl prupellunt gas. The mast mum range ls 
listed as 80 meters. with auellectivc range lIt‘l\t't‘ll 50 
and 70 meters Alan umler dnelupmeut is n 75-mm 
muttnr muml for use in dlssemlnullu; riot ennlml 
agents. CW tlrlcnsive rem: rch and tlt‘\'t'lllptiit'ttl ellutts are 
tllreetni primarily tnwanl impruvlng detection and 
pmteetive equipment mttl therapeutic tt|!t'l'tls: an 

cumillemllle amount nl work is llndeltulten to impruve 
pmteetlse clothing in-ms by Ilse nl eillm im|m1nntetI 
or dlspusaltlc-type clothing for geneml issue. The 
Italians ule utlemptial, tu nhtuln I-‘tenet: and U5. 
material samples to enulale them tn clevelnp u luml 
mutt-e lur the luhrimtion nl lmtyl-matul materials. 

3. Nuclear enerlyffii 

For ses-eml gents. the Italian nuclear resmreh 
program has in-en tles-utrtl prinmrily tn the 
lnvestlgutltm of lutsie cutwepts with only u minimum 
ellntl iuwuttl praetlenl tt|1|lllI'~tllntt.\. Tltese tlllullllut 
pmhalaly will he res-ennl as u t'ttI1\fl|llt‘tt&'t? nl a lun- 
\s-hlch It\tn|t‘lmul (INHN in late IQTI. Umler this 
law. the u|:ene_\' remains untler the oprrzltimrnl mlrlml 
nl the Ministry nl Industry lmt now is In-mlnl by u 
[nesklent with an executive lluunl uml u uulntil nl 
mlmiaistmtluu. all apttrlltlltftl lay the Cnnuetl oi 
hliulsters All muiur political parties are II-|neseutul in 
the (IN EN and. as u"mnsn|uem1-. the ltulinn rmeleur 
pmgru nr is expeeterl to tea-ire iunerruml attention illttl 
ulppnrt lmm the mrtiunnl gawemmenl. Thh new hm 
has in-in implrmeniul uml liziu (2lr-mental. Iunuerly 
the ultreelur of (ZNIENK Computing (feutrt In 
liulomu. has been nuuml Pmklrnt ni the (ZN!-ZN. 

lhinrury rllect ul this margnnimtiun upun the 
Italian nuelrur tNl'utt'lt lttugrum will he the 
mlim.-tiun ul the nrnlur rllmt. \\'l|lIe hmle re.\eal't‘h 
will cuntinue. the ehiel elimt nuw will he toward 
|mn-ti:-ul upplieullmn. especially in the realm ul 

teaelun anti reuetur luels. A rnuiur research ellurt will 
also he enpcmlecl in euntrulletl llnetmunueleat 
reactions teaeuteh. Alan ol interest ls the llrvntigutiuil 
0| umnillm entlehmelut. 

Nuclear electtle pnner is vuilupetitive in Italy ul u 
higher mat than tn many I-Zurugieau nnmtries lteemtse 
ul the high mat ul mureuiionul luels and near total 
expluitattun ul hytlmeleetrle resmltces. lame sums ul 
mane)‘ huse been spent lot the tin-s'elu|rmrnt ul 
nuclear pmwl’ by hulll the gm-emment aml puts-ate 
lntlustry. 

Italy has lluee puuer readers in operation. u lunrth 
one under mmtmetinn. and ullrers planned. SIi\ll'I/\. 
u 2|!)-megawatt electrical tM\\’ei gns-mulnl reaetut 
some -ill miles suntlt ul linme. neat Latlllu. is husetl an 
British teellnnlugy aml uses nalnrul uranium furl. 

SIZNN. a liitt-.\i\\'e huiliug water reactor tiiwlii nu 
the (Zurigliuno river is husnl un (Ieneml l'Ilt-etrie 

technology and uses 21!? and 2.6% emit-lml uruuinrn 
luel. SELNI. u 257 M\\~’e pressuriml water teat-tor 
iP\\'lt) near Turlnu on the Pu tin-I is lmml on 
Westinghouse teehumlogy uml mes 2.796 tn ='l.'ii¢i 

enrtelml nmuimn luel. The tuurth plant. at 750 M\\'e 
IIWII. sirnllur tn the Sl-INN mtetur. is lleing lulllt near 
(Irrmunu umi is especial In he upemting in I97-'1. 

Others. hoth ti\\'li'.s and l’\\’lt's. are Ix-irm plannenl lur 
\-animus lue.|tiuus. 
with its espmultng nuclear passer prugmlu. Italy 

has slmsm ennsitlemlrle Interest in estalilisluing nit 

imiepenrdernt uueleut lucl enpairility. lm'lutll|||: 

umllium eurlelrlneut. lltel lnlttlmiiutt. ulltl ltlt‘l 

tt°|trnc\'§5litI. The llullnas lmve two small lnel 
pmu-s\in|: plants. our in suuihrm llu|_\' uhunl 50 miles 
lrum ‘l‘umntu_ and our at iialuggin. The one near 
'l'amnlu is speellit'ull3' tleslgtletl lot |miee\slng 
Ihurltml-mlttniltlrtg lnrls. while the une ut Saluggiu ls 
lnr prueesslmz rmiehnl ttftttlllltil lnrl elements. Their 
nutnml unminm Iuel elements [mm the British- 
|lIIwltlI'tl rructur use I\'lttIttt‘tl tu the Uutteui Iitngrluru 
lur re|mxvs\ing. 

_ 
Lulmrutmy rrsmleh lntu hath gusemus tlillnsluu aml 

gus eentrilugutiun lnr uranium enlielmlent ls 

mutlnflecl aillllugm-rrmlreut lat-ilitles \\ lth imlnstrinl 
|Inrtlt-ipatlnn lieu-arcln ellurts are at wry lmt‘ levels 
and pmliuhly are lttlt'tttlt‘tl only tn luster wirnlllle 
itltr-tltst ill unlrr to prnrltle (INHN with a\\l\lultl.'\‘ 

iluring may mrisitlemtiulr ul luinlng in mullimutiuual 
gum]: stmlir-s at gmup s|um.\urship nl ||m|lm'tlm| 
lneilllles. ltalhm imlustry shnnltl ll‘ uhle in lmlltl utttl 
upemte luel inlarimtiun lneilittes mln|uule lur their 
|:mgru|u. hut Italy will remain alepr-mlvnt upon 
lmpmts lm lnel mpplles. since their |iItI\‘('lt ur.mi||m 
mom-s are lmulfit-tent In stl|t|I at their tmeleur pins er 
|amgmn|. 
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For several years the Italian Navy has been ilrwlwtl 
in a program for the tlcveltlltnrcrrt and corrstrur.-lion of 
an t8.tIli-ton nut-Ir-ar pain-reil naval support ship to 
he called the firrrim Fmrri. it is pmpmert that this ship 
Ire equipped with an 80-megawatt pressurirnl water 
reactor using 35 entiehnl unrninm incl. Frame 
pmvirlrrrl the fuel lur the land-hasul prututype for this 
reactor. Italian naval ollieials has‘: insisterl that the 
ship will he rrgreratiurral in the I972-73 pcrirrrl. 

llotn.-set. it nuw attpezln that ctrnstructinn has nut 
es-en started. ltu-arise nl the trawl association nl the 
vessel. Italy has lreen unable tn get assrrmrtrts ul lnr-l 
supplies lor an up;-ratirmal reaetrrr. This malt! clrauge 
it ltaly rlnes lrecnrnv part nl any ltfltlntnr vrherrlry 
they tmrrltl have access to enriclml ttmnittttt. 

Italy has utlequate rr-searrh facilities inclrrrltug 

suhcrlliurl and eritieul assernhlics antl mearelr 
reactors. to suppurt a nuclear researrh program and tn 
pmvitle training lnr the assocluterl personnel. 
I-‘unrlarncntal anti upplicrl nuclear rt-senn.-lr is living 
earrierl nut in three types nl laeilitics: iithree national 
lrrstttrrtes—-(‘.asat\'iu Cent:-r fur Nuclear Studies. 
Fmsmtl Mrllnnal larlinratntltfl. ttntl the National 
Institute fnr Nuclear Physics (INI-‘Ni. all in ur near 
itnme; 2) Zlnlsr-rslty larilitlcs that are nut asmciated 
rlireally with the national institutes: arul fit rrru:lcar- 
assneiaterl renters stttlt as the Center at lnlrrrrnatinn. 
Stmly. and I-'.s|rr-rinrentatirm In .\tilarr anrl the 
Salrrggia .\im-is-ar tit-search Center near Tnrirm. .\tu.\t 
rrl the linam-lal snppurt lrrr lNl"N ls pruwirletl try the 
CNl'ZN. INI-‘N actually is an lnrlepenrlerlt ntgultl7At- 
than 0| nuclear rrsentrlt lulruratrrries lneatetl at IT 
ltalian trniversities. nt the l"nrsvuti .\lutinttal 

Lalrnraturies. and at the lliglrer institute nl ilealth. 
The Italian-cuntmllerl tlu-rrrrunuelear rracttrrns 

restsarclr is eerrtererl at Frasenll arrrl is partially 
snpprrrtetl by lirrratnm. /tltlrnuglt rtrnsl nl the 
4-sperirnental wrrrlr lras lsr-en ouncr-rnul with 
tttttltirrtegrttlnrrss rnagrretie Iii-lrls producer! try 

implnsirm lti.‘lll|lr|t|e\, this wrrrlr has rum’ hr-en cut 
lrael anrl a rrrnclr larger eliurt has lreen pnt into laser- 
imlntetl lrrsiun research. In arlrlitinrr. researvlr 
st.-terrtists at Fnrsurti are irrvestigatirrg plasma locus 
pia-rromma untl urralnctlng exprrinrerrts iL\ult'lttlt'r| 

with tnrrrltlnl leurnetry rles-in-s. 
Italy ts a partiriparlt ins:-wral lrrlrrnntlnrral ntrrrlear 

energy pnrgnrrns. t-Iuratnm pnwitles some lnnrling far 
the mntrullerl thr-rrmnuclear reaetinns research at 
Fmseutl. tlflrttr.-tpates tn a small estent in the Italian 
nuclear punter ptugra In. nrttl lnlly operates the (lenter 
[or Nut-tear tir-scan-lr at lspra. The results lnrm lspra 
researtlr |rmlecis am sham! try all at I-Iuratum. lnrt 

Italy naturally will he the prime lrenellciar)-. Italy til\tr 

., . _ _. v 

is a rm-nrlrcr nl the tntematirmal Mamie i'Irrenr)' 

Agency tint-IA) anrl the I-Inrupean Ollfllllwlllm lw 
Nuclear ttcsearelr ttiliitfii. 

4. Electronic!-t-it 

ttallarr electrnnics research and tlt'\'elrrptttr'rtt eiimts 
lag helrinrl thnse nl the other atlvuneerl cnnntries ul 
Western iiumpe. Basic electric research has been 
limited primarily by a chmnie slrrrrtago ul lands rather 
than by any s|rr\eil'lc technological sltnrtentrrirrgs. 

Ne\'crllu'lt'». lmpressiw results have heen ulrtairtetl 
through prmlnctinn nl sptetns uml tmnponerrts using. 
where ner.1'ssa|'y. lnrcign-clrsigneri eqniprrrent. This 
hm lreett pmsililc tlmnrglr a cmnplr-s system ol nu-rgr-rs 
antl/or lkvnsing agn-ernents with urnrpanies in the 
Uniterl States. I-‘rams-. the tfnilnl tiingrlorn. and \\’esl 
(Ii-rmany. Snelr arrangements has-c loweml the tntal 
uni nl elect mules research anrl rievr-lnpment ant! have 
enalrlerl Italy to use its prurlrrctlun expertise tn greater 
ads-atttage. Some excellent rereareh is pr-rlurmetl by 
indrrstry anrl unis-ersities. hniu-s'er. anal the eunnlrs's 
tteetls are lacing met lay an utleqtarte supply nl urpalsle 
scientists. 
The Selenla Asmciaterl Elem-tmnlr ltitltntIl\‘.\. Inc. 

(Salerno lnrlurtrte Elrttmnielrr Asrotlrltr $.l'..-\.t. 

llunle. ls one rrl Italy's largest electronics resenrelt. 

rlr-veluprnent. aml pnxlrrvtian mgarrinrtions and has 
spearlrearlerl the irrrlnstry in runny NATO pmiecls 
essential in the tlelense of \\’esten| l'Inm|x~. The areas 
of applierl rr-search ilteltttle spaw aral nriliiar) 

mmnnarirullnrrs sgstr-rns. rarla r. and unrrputr-rs. lligIr- 
rprnllty wail: has lrerrt tlnne in teleurmrnrrrrirzrtiuas. 
lnelnrling rleeelrrprrrerrt nl all-solirl-state tactical railin- 
relay equipment. earner lelepltttne arrtl tr-lr~gr.|plr 

sptettts. pulse eurlr nrurlnlatirm systems. p:rntlltt‘lt'it' 

amplifiers. arrtl carnnnrnlcntiurrs satellite anterrrras. 
l".spr~eially noteworthy is their n-searrlt in rrrianrwave 
prnpagntiurr nrrrl mmpnrn-nts. 
The Italians are rloing liasiv arul applierl research 

related tn rmlar arnl lruve prntluvetl lamillr-s ul 
inn-lrirrg nnrl lire-r.~nntnrl rarlars. as well as 3~I) searelr 
and a 24) rarulutrr livqrrerrey agile rarlar. hlilltnr)" 

rariars inmrpmatr a lull mmplerrwnt at eledrrtitlc 
mrrnterwnrtntr-rureasnres leatrrles. snelr as instan- 
tanmus antnmatie gain eurrtrul fast time utrtstnttl. 
serrsitis-ity time vnrrlnrl. staggered pulse repetitirm 
lrr-rrru-trey anrl lltlt‘ Intro irlanlrtng. liappler mrrtiimaus 
wave nrtlars lrnw lreen rlevelirpetl lnr missile gtrtrlanee 
nppllerrtirnts. 
The Italians are matting nrplrl prugrrss In the rt:-sign 

anrl |rrurlnetim1 of t-t|ttl|tl'ttt'ltl for electronic warfare; 
they r~urrr-ntl_s- have sirrnifir-ant r.-apalrilities truth In 
elr-r.trunie 0ttt|nlelmt’;t.\tll'r's eqnlptnent. especially that 
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iur electronic reconnaissance. antl in electronic 
counlcr-countermeasures lccllniqur-9'. lnlcrmpt 
equiprnrnl has been dn-clopnl inr usc against groomi- 
lnobile communications systems. Slriplromc and 
airborne electronic intelligent!‘ and tlirrctlntl-iintlitlg 
syslcrtu include some oi the lalvsl icaturu in 
automation and dz-sign sophlstiralioo. Tito ltaliam 
have esrpcrirnrntrd with data link systrlns l|t\l\s'mtl 

rlinrctiorrliotling stations. and lnlmtal iotcru'|1t/|am- 
min; systems have In-o dr~s1-input ior rapid jamming 
rr-spans:-. as well as louls-through capability. The l-ll.‘r'(l 
iammer. a inint German-Italian pmirn-I. \\1-uflrntlllml 
by lllrctmnirm oi Italy as a tloc¢'|»tior|-rr|x~atcr 

lamroor alllr to Mmlnlzr and counter spnciiic aircrait 
alltl missile lhrrals. Ollrcr intcrrstirrg clrclmnic 
wariarr elm-clopmcnls are a lm|tc~iorm iarnrucr to 
rrnrlvr ilrv-contml rnlar lncilcctitr lrcyond u wry 
limited range and a cornmonication llnlc ss-lsicli allows 
o control station to set ir1~r||tcm-icunatcootatim-all!‘ (anti 
otlwr oprrating comlitlonsi oi 0lllt.‘l’ stations Mtltitt tltt 
or-t when a sprcial signal arrprars. 

Infrared activities lravc lnclorlml vi-orlt on 
mrnrnnaications anal rlrlertioo l¢t.‘l|ltit|ucs and in 
i970 inclorlul irrirarrrl sigrraloro stiulirs oi slti|n and 
tlitposalilr dr-mp. The (Znlilco Worlo. Florrncc. has 
tlcvrlopvtl an iniraml In-ant-litter missile goiclanm 
system aml rs passive traclwr. Tlu: \ltl|IlitIilI(l 

rlc-ctmnia sptr-In lot tltc lsrarll Gabriel missile sy.\it‘ttI 
is oi italian rlr-siglr. Otla-r oiiorls in tlw military 
rrirctrn-optical ll"l|l arr a vonrlrionl loa--lM1~l~l<~\'cl TV 
nular traclcr and later rangcilrulrr systems ior lim 
control. 

In tho late iii-‘itis and early l96t)'.\. tlw major Italian 
electronics continuity. ()li\1-til. time-io|ml aml 
prorlowrl several oi its own morlrls oi groc-ral purpose 
digital m|u|rnt\'rs. Prior to llll‘ snir oi its t-ompulr-r 
int:-n-st In a U.S. unnpmry. Olivetti also |aro1lor~nl 
other motlrls using licrrrrsnl U.5. tlrstgrrs. Slow lltl‘ 
rnkl-liifilfs, the only domestically tlr\1!lo|a~tl Italian 
computrr mntlrl Inns lrcrn llw Lolrrn-Tl). maul!‘ lay tlir 
halmmturt iiiritroruri c .\‘ru-lrori in Milan. Spa-lul 
purpose rlllital anal analog usmpotrn also have ltrvo 
(lL'\'l'l"II'd lll1llfll'lIllll\l§'- r\ll analog-type mmputor. 
tlio rnorlrl OOH. was lurill in itilii) and was ilrtrmlnl 
In ll.‘ part ol the lira uontml sptr-rn lnstallnl in West 
(Zrrman army Innis $1-lrnia has tlrt'¢lo|tt'tl tlir CD1)- 
30-‘i2. o tltinl-gcormllotl cotnpotr-r ioonrpnmllog 
nmilnrn scaln inlqlmtllm. ior military and air traiiic 
molml applications. Pnulructioo oi lltls qtstrnr is 

rtpr-ctr-1| to he onrlrrwuy in tiw near lotorr. $1-lroia 
rrpnrtrrlly is also conslroctirrp o gonrrai |mr|xnc 
rllgitnl cornprrtcr ior lire out sertrs I-ZSRO satellites. 

l-l 

. 
-~ - - 

~~ .1.-: - 

5.Netliu'lscir.-nu-s'('§l' 

Laclt oi itlntls and equipment has limited ails-ancrs 
in irimnullml rcsrnrvir in Italy. although lmlls-Idoal 
scientists are cacccrlingiy capablv. Training inr 
rrstaltlt Ls good and not:-woltliy worlz is living tlorrc. 
particularly in biophysics. genetics. and phar- 
rruwology. ltrscan.-la is promoted primarily by tire 

CNII. Wltlcli llas a National (‘.orrsultaIi\'¢ Comtnillor 
ior lliolugy antl a\lt.‘\llt.‘illl‘. lltc .\llttisltl¢'s oi llrallli 
and Jigricoiturr. the univcnltics. and tlrc private 
st'¢‘l0l'. Italy relics ill part on urpport lrom 
lntcrlrational sourws. cs|m~ialIy tltt U-5. National 
lnslitttlrs oi llcallli arul tlrc \\'orlrI llcalllr 
Or-gaoimlion. Muior mcarrlr wotrrs iorlorlr llic 

Iliplrcr Institute oi Ilcaitls oi the Ministry oi ilraltlr. 
tlrc Mario Nrgti Pirannawlogit-al llrmrrclr lttsllltrtr. 
Iltc National institute oi Nutrition oi the Ministry oi 
Agriculture. aml line Faroritalia unit oi tin- 

Montmltini industrial compls-x. 
The lmtl oi pliarroauvlngirml rrsrnmlr is hiit|I- Fill!‘ 

aorlr is hr-in; rinrw on the interaction oi rlmgs. the 
mechanism assnr-iatul s\'il|t llle ¢l\~\'c|opmrot oi 
arteriosclerosis. llll‘ [tlttiIIItitt.‘IItl)‘tttItttlt‘ action oi 
lrarliitoralcs. lllt‘ sylrllmis and tnrosport oi lipirls. 

\|tu'i¢': diiiuvnws in toxicology. and the phar- 
maoogrrwtic asprcts oi lranriog and rncmory. /in 
lltlcnli.\dpllnaI)'. ninlrcolar-lviuiogiaai approach is 

luring Ironic in clinical plm mun-ology. 
in tho rlc\-cloprovot oi pliamtaocrrtirals. good anrl: 

is olrtlcrssuy on t‘anlios'ascular ugrnls. lltr lllt't‘ltiltIlt5 
oi antllutnnr avliolt. screening oi ova mm-s-r 
olmnotla'ra|m|tic agents. llw ltIt‘t.‘lIttttl\m oi action oi 
|tsy|:ltotm|tit' drugs. amt ll» modliitutioo oi ts ntllrsis 
oi vnzot allarloirls. lntorostiog storlirs arr Irvin]: 

<~onlrilmtc'tl to stnrnltl ltltt5§llllit‘.\l.\ anti to thr- 

clmnistry oi uolltomoruml antiviral antilviotits. The 
.\larlo Nogri Iltstitotc is mrryiug on rrsn-an-la in l.‘8\IIl'€'I 
tl|rmntllt'Iapll)'. or-oropsyr.*lm|1l-mrorurology. lin- 

plrarmacology oi llpirl motaliolism. ontl tlrr toxicology 
oi lmiustrialiy lmpotiotil r:lit'mlt'als. 

llrsmlrlr in lrloclrrnristry is rs|1r\~ia|ly active aml 
|fltltllit‘lltiIl n-ilu-is Ins-1-sti|zati\'l' arms of oorlduirlc 
intrrr-st. llolinrr lllt\t‘llt‘IlIl\l5 lnwr o\||l0tlrI.l a ssltlo 
range oi soplnistiurtul ltistnlmflilrrlimt. including lin- 
electron t|ti\1'o\m|rr and gns t'litotttalngr.||tl|. (Inrrrot 
storlirs lli|t't' ioclmlul wmli on the lltt‘ClI;tt1l$Ilt oi 
lmrmoor rrirasr. Ila‘ role oi pnntaglalaliris ami titr- 
ilitrroctimt oi ttcoml antl imroiooal mntrol. Iunclionol 
rliiiemrtialioo oi tissnr prptltlrs. tlw action oi 
lllilltlllwglolmllns. alttl lltr rltagnmis oi bmin tornors. 
Tltr Ministry oi llmlllt is snpgrorting llw stmly oi 
t‘llttlt':tl lalmtalrnry aololliation. Mlllonglr Italy lars ll 
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limited number oi rcscarchr.-rs ssurlriog in biophysics 
and gcnctiu. they are quite capahir. Qualitatiwrly 
guurl rm-putts have ha-u made on the ciit-ct: ni 
chemicals and ultras-iolct radiation on or-ll mutation. 
the physical chemistry oi bone marrow wlls. 

mlinbiological rncthorls oi study of all populations. 
and thc flirt.-t oi radiation on cellular mnstilucnls. 
The (INK is supporting iunrlarucntal research on the 
stmcturr and iunction oi hiniogiml mar-rornolecnlcs. 
the catrtctiou and analysis oi rihosomc |:rr~cursors. the 
study oi protein iractions oi grain. and the cytotosic 
cliccts oi sclortal drug agrnts. 

Physiologists arc doing lnntla mrntal rcscarch on thc 
plwsiolrvgy oi (living: tho Italians arr intcrrsterl In 
asprcts oi rcsmrclt rclatcrl In undr-mater pliysiology. 
Amt-s oi production inclutlc rrarrlimascnlar physiol- 
any. neurophysiology. corlocrinc activity. or-llular 

physiology. and thc physiology oi rrsplluliott. The 
llighcr Institute oi iirulth and the CNII an- 
mnprmtinl in n sturlyoi ltoalth-related as|m.'ts oi the 
Italian cm-Irnnutrnt. Itoutinr: sltttllrs oi tho 
ens-Ironrncnt and atnrosnhrtc pollution arc underway 
at a Iitrratnnt iacility lor nnclcar ruran-li at lspm. 
Camlul msmrcit in nutrition is (lvyrttul to stntly oi 

loud atlrlitiyr-s and tin‘ Il\l(‘tlIlllttl0fl}‘ and chrmhral 
mmpusiton oi inrltl. Water and air, the nntritis-c value 
oi loorlslniis. and biological research on tho 
nutritional pron-ss. Italy porticipatcs in research wnrit 
prornotrd hy thc l"oorl anrl Agriculturr Orgouimtion 
(I'M)! and by tltr World ilcaltlt Organization. 

Italy has rlcvr-lo|tr~rl tnorlcrn iacilltir-s ior rt-scurclt on 
\'nccinr's. Tho lliglu-r Institutr oi llcalth Isdr-\'r-lrt|1Io|t 
its mmpt'tcttr~r In pollution rcscnrcll. nslcrohinloglcal 
synthesis. pamsitology. and iootl microbiology. Italian 
rosrarclr is heirs; stn'n|,tIa-in-rl in rpirlrntiniogy. 
ntttcially oi arhovirnscs. A llltitlttllifttltll carnpnign is 
nndcru-ay to ciiminatr intestinal parasitcs in school 
cliihlrco. 
The military mr-dlml ms-in-s oi Italy coorluct 

active rncrlii-al rt-srarclu pmgmms in well-stoiinl 
rnscarch institutes with morlr-rn cquiputcnt. Snhgras-- 
ity rr-mm-h crrmittclfll at thr Air Firm Center oi 
Study and ltrsr-arcli on Aviation and Span‘ Mnlictnr. 
Ilomr. has rlmrm intrmational attention. 'l‘hc (Irotr-r 
ior Military Applications oi Nuclear Iirrrtfiy. a 
triscrvtcc organiuttion. is playing an r-s-or-itn-wasting 
mic in nrtliatinn pathology and hiologzy. The iirumciog 
and cnrntllnalion oi Inrtliral mcarclr oi iltlcrcst tn 
national rlr-imsc is mrrinrl out lay the Dr-icnsc 
ScIcnlIilc~Trcltttlutl Council. subordinate to thr 
Ministry oi Ill-irrnc. On |sruhIcrns oi mutual intern-st. 
military tttntllntl rcsearclr iustltatrs munlinate with 
the National Ilcsralvh Council. the National 

I 
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I 

(Iornrnlttcc int Suclcar tlmnzy. the Ministry oi 

llcalth. other gn\'¢tttttt¢'t1I rninlstrics ntttl agcttclrs. 

universities. and private industry. Military rnrwiical 

rr-sr-arch pctsouncl participate In international 
sch-ntiiic anti mcdlml meetings and. in smnr 
lrtstantvs, share their ilralings with pntrticipating 

cut.it|ltlt°$. 

G. Other rciencutfii" 

0. Chemistry and metallurgy 

tihrmtstry on-upics a stning |ru.\ition in tltc Italian 
||uIwnitk's and in industry. Must oi tiw limit‘ m4‘t\t¢lt 
is camirtl out at thc university lttsiillltcs. (Ila-utical 

rcscarclt is stroogrr in lntlustrial lahoratorivs than in 
gosrrrnuent institutes. The tntnl chm-uical rcsr-arch 

ciinrt is only slightly lcss than that In l"ruttcr' hut 
sulntantiully loss than that in \\°r'st (Cr-nuaus or Ila‘ 
United iiingrinrn. 

Thorn is uansiclcmlilc strvltgtlt in sou-ral aspects oi 
organic chcrolstry In Italy. Including syotlu-sis. organic 
rcactlons. and pmoi oi structure. Tin‘ U oisrrsity oi 
Milan is strong in the organic chcmistry oi tvrpr-ocs. 
alhuloirlx animal and plant piguscots. aml otllrt 

nntutally occurring products. The University oi Corina 
also worlts on tr.-rprncs. and the Unis-|-rslty oi Naples 
docs rr-scan-ls on pigments oi lmtrinc ory,aotsru.s. The 
Unis-crsity oi Pisa is ins-ols-at in sltttlirs on 
organorrwtullic cotnprmntls and optically actirc 
cnmpotrorls. Many nlhcr utlitr-nitlcs arr actiw In 
synthetic ttrgmtlv ch:-tnlstry. Italian rcscarcli on high 
polyrurrs. including hoth tltrlr |trr'|taratIon anti llit‘ 

study oi llwir pltysir-al pmpr-rtics. is nwognivcrl 
lntr-rnatlonally. Thr ontstaurling, figure is Dr. Giulio 
Nutta, who a-as awanlrd the Nola-I Prirr in tiln-mlstry 
in llllfi ior his sigrriiicattt oorlr on strn-usitcciiic 

polyrnrriratiun. wlticll lorl to thc rlcs‘clo|mtr-nt oi 
cntttmrrcial |:oly|smpylr-nc. Dr. Nuttu has la-on 
mponsiislr-. as hr-arl oi tho Institute oi Industrial 
(Ihrrnistry at tlrr i’ols-trchnic Institntr oi .\iilan. iur 
directing a largo amount of important rvsrarch on 
polyntrrimtimu catalysts. strrmsprciiic pulyrncri1a- 
lion. isntnviic |1olyrnr\Is. \troclorr- oi |solynn'n. and 
lrinr-tlcs oi polyrnrrimtlon. Ilis institulo has horn at-ll 
srrpportul hy istontccutlni-I'IrlIsou S.p.A.. .\IIlnn. 

l’olyrnr-r rt-scauclt is oorlumtmtrtl also at tin‘ (INK 
lnstitnlr ior .\Iacrrurmlr-cnlnr Cluunistry. .\lilao. 

\\'l'llt!lt docs st-nrlt on slomnpccliic ||ol_s-mrrirations. 
hr-has-ior oi insul polynrr-rs as rrlatul to syntiu-tic iiln-r 
protlrn-tion. anti the stnwltlrv oi complex |tol_\"mr'n Ivy 
tnrtttts ui K-ray tlliiracthnt. clrrtnut rlllimction. 
run-lcarr ntngrtrtic mruranw, uutl inirurr-rl tcclu|Ir|nr~s. 
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Industrial organic and inolpanic chemistry ls stmng 
ln Italy. Monteeatlni-l-Idison is the lamest employ-I ol 
chemists in the l‘I)l.lII|l')'. ln lilifi this emnpany hall 
about 3.l(I) chemists doing research on |1olymt'I>. 

plastics. synthetic films. petrochemicals. tlses. 

attllwlttlnll ehemlrols. organic lnleniiesliatrs. antl 
other indtnlrial chemicals. ins-oh-in; an espentlituie nl 
ahoal 8'12 million. ‘fire phannaet-u'it-al intilnstry and 
seszenil universities syntln-sine slmgs. The Italian 
chemical industry has been tletetionilin; rapidly in 
reeent seats antl sufletcd a lass ul nearly 8-Ill) million 
in I97! nfltl |IltilIillll}‘ nearly as lnoeh in I972. As a 
result. n I is been slilllcult lot the industry to 1.-any out 
a tlt'\'eln|t|. eat plan. 

Moell oi lhe leseartll ltt |tll)\ll'ul vhemislt) ls 

directed Iowan! physical organic: nzsean-la. l>‘rancesco 
.\linls-cl at the Milan l'olytech||ie Institute is lmowtt 
lm his leseareli on reactions ol lter tatllcals and on 
syntheses ln\'tIl\'lttl flee nnlieal reactions. Phpiml 
organic n'snm'l| at the University ol Milan involves 
Ieadlim hlnrllfl. catalysis. untl strn.'0cln'mlslI)'. Then.‘ 
is me'.oeh~oo reawtimts ol nryl mtlicals altttl on 
ennlnnnnliooal analssis at the University ol liolngna 
and on tram-lion llneliu and mechanisms at the 
University of Faslova. Scveml institutions are ins-nls-ed 
in electrochemical msealeh. The worlt of llohetto 
Pinntelli on eleetmsle lieliavior. overs-oltage elleets. 
and lnetallie tllspeisinns in molten salts at the Milan 
l’ul_s-teelinic Institute is notesunthy. The Unl\1't'sll)'ul 
lloltte (Ines tcseatrh un t‘lt't‘lItll'lil'IIIll'til mludinns of 
organic eninpoomls and on anotllritlg of nlttnllllttnt. 
There is general plussical chemistry tesean:li at manp- 
of the llltl\‘t‘i‘$lll|.‘5. 

ikseaa-Ii in inorganic l‘li¢lltlslI)' is wnlesprratl. 
Pnilesun Luigi Sac-eoni ol the llssivenity nl Florence is 
noted lo: his researrh in coonlinatioo chemistry. 
|xn'ticol:nly on nieliel. tuhalt. m|tper. amlotlse: metal 
completes. Important ss-ml: on metal carbons-l 
emnpleses lttwlvlng nlelxel. eolsalt. Ihntllnm, and 
theniom is alone at the Uoiwrsity of Milan. 

Ses-eml oi the Italian nnlwnilies our strong in 
liinchemistry. Particularly slgoilii.-ant is the estensive 
is-och lay Mlrssttlttlm llossi-Fnnelli and l-Ztalilo 

Antonin! oi the University oi ilmne cm hemuglolsln 
norl myagloliio ehemistry. This unis-enity nlso slurs 
research on |1-mteins and tleol)'ti|iottUt'lt'it' acid 
(DNA I. Also sllmnt in hloehemistry is the University ul 
l'otlm‘n. which does research on hemoeyamin ta 
n-spiratory pigment of aitlnopnds and ninlloslai. 
proteins. DNA. and various enaymatic reactions. such 
as mitos-lsooslllol sulllatlom ansl phosphors-lollmn. 
The Utilvetslly of Milan tines trseaeeh on protein 
synthesis and on development oi methods lot anal)-sis 

nl plasma and mine [or hormones antl other 
mnstilncnts. 

Alllningh Italy has o lulge metals proilurtion 
lntlnstty that ls ol ennsitlerahle mmomic importance. 
it has not developed a strong capability in 
lIl'lttlltll]l9‘sll mean-h and development. The research 
ellnrts have heen directed principally toward 
impnnesl methods in extnsetis-e metallurgy and In 
solving steel pcutluetion pmlileltts. The tuearcli 
program laela the depth and scope ol that in most 
intlosttlal I-Znmpean countries. The pcogram ls we-.sls In 
the areas ol ftttnlamenlal physical metallurgy ansl 
metal physics. haste ten-ons |tlI}-\lt‘til metallurgy. 
latigue. creep and rupture. aml datoage etileria. In 
ovensll metallurgical Irseulcli and tlevelopmenl 
capabilities. Ital!‘ is eonsitlemlrly liehiml West 
(ietnta|n_\'. l"r.nn:e. and Cweclioslovahia. is about on a 
par with Switzerland. and is well ahead of Spain and 
Greece. 
The most signllleant metallurgical eeseareh l'LlIl’lt'(l 

out in Italy is that alone in the lalmalnriesol I-"lat. the 
lnslmttlal giant ll|\'ul\'e(l in uuttimlltlw. aircraft. 
marine. diesel engine. aml pone! plant eonstnntion. 
Slgnllluittt teseotcli on lelmos metallurgy is also 
eanirsl out in the laliolatolies ol ltalsitlel. the 
govcmment-ennlmllul steel company. aml in the 
(Zogoe Steel (Iompany in Ansta. Notevmtthy work is 
done at the Institute of Light Metals and Alloys in 
Nsi\'1|n| on otmlerrous metallurgy ansl at CNll's 
Cenlet ho the Stnilies ol the l'n-paratton ol Mlnemls 
in llmne on eslnu:lls'e metollnlgy. 

I-‘unslalneolal stotlies of phssieal metallurgy ontl 
metal phplts. which ate normally umleltalwn nt 
uiiivenities. are ItttlIllll_\‘ lat-lting. Most ellmts along 
these lines In Italy are ilireetesl Ina-aid the stialy of 
sleleet stmetsues in ionic compounds (metal lsolltlesl 
imtl sellllulntlttclots. Some estellettl trseareh ott the 
clectmehemical aspects nl stlrss comrslon ctzsclsing of 
nusleuitie stainless steels has emanated Imus the 
Uttivrtsity ol Milan. 

In Ilse gswemment-supportetl. nonaeatlemie 
lulu-mtories. imnlameotnl mean-h is enmlueteil at the 
lienlel Int lnfomiation. Studies. antl Hspefimrntatloo 
in Milan on point deieets. tlillosluo. and nttllttllntl 

tlnmuge in metals onll pa|ticulorlp' in tlilote copper. 
silver. and goltl alloys. Huratom in lspm has stotliesl 
nuliation-pmtlsueetl point detects in metals. internal 
liielioo phenomena in hsslmgen-contaminates! hotly- 
wnleml~t-nlile metals. anal the potential of improving 
the tlnelillly oi alnmlmnn-aloinlumm mtltle sintcn-cl 
ptnt.ltn'ts. called SM‘. lor potential use as not-lear 
elatlcling material. In the lieltl ol esttoetlve 
metallurgy. the (ZNR (Ieotrr lot iitmlies ol the 
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Preparation oi .\ltn¢-rah in Rome ha» sturlierl the 
roasting oi nonicrmm ores. the ilotatinn oi zine ores. 
elc-ctmehernieal reiining. anti similar sulrieets. 

Steel reiining and production prahlenrs has-e iseen 
rcsearelsed at the plant laboratories oi ttalsider. Wort: 
has inclmlerl iron ole concentration. lslast inntnee 
studies. orqgen refining. eunttnnmrs casting. and steel 
fabrication. These stutlics have all hcen directed 
tnwattl imprm-entents in steel pmtluctinrr. llom-ser. 
little cilort on lerrotn physical metallurgy has heett 
olnerw.-d in publications emanating iroru ltaistrler 

iacilities. llt onnlrust. the lalrrsrulories oi the Cugtte 
Steel (Iornpany have eurscentratetl their ciiorta on 
lermns physical metallurgy and the development oi 
lmpruverl steels and Inrpmtrd ltcnt Iteattttent 
pmcezlnrcs. 

Lfhydaqrdrnethenatiu 
Italian |)ll)\lC\ research is utrrmntmtul in a leu- 

iieith. with rnost of the eiiort heing (let-oterl to the 
nuclear sci:-mes and teeltttttlogies (3393) antl the 
pin-ates oi solitl slates (311%). The remaining nhystts 
ciiort is nearly equally tlivirletl among the areas oi 
relativity arstl gntvitation. tttulrettlar anti atntttie 

|th)\lt:r-. acoustics. iluitl tttN‘ltntties. Inttglsettrh)'tlrutl)'- 
nurnics. plasma. quantum cieetrouiu. and optics. A 
tualor portion oi the lnmlarnental rmmrch is 

conducted at the nnisersity institutes anti laboratories. 
\\'lit'fl'tts resealeh oi an applied nature is heing iusternl 
at the grm-rrrment-supportal agem.-in anti in lire 

laboratories Oi irttltssiry. 
iiigh-energy research into the riitssivuri cienscntnry 

particles appears tn holtl the maior Interest in the 
unclear sciencn. The largest portion oi such research 
ownrs at the Unis-e|.\ities oi Rome autl Trieste. M tlre 
Uuiwnity oi itorne. research in elementary parlltiers is 
lairly up-to-(late and r.\rntpurtrhle with iltat being 
clone in other atlvarrrml mnntries. llecame they have 
aeeess to Ilse Jttlone storsge ring. the Italians can 
etatttinc the garurua-gamma interaction pmeesies 
ueetleti to rrlnerve charged plots collision pmrlnctiorr 
peainx Others at the university are invr-stigaiirrg 
multihnrlrnnir: cross sections haserl on electron 
annihilation. Tlrey are rnalsing theoretical es aluations 
oi results oirtalnetl in experimental research in the 
Uutietl States on pmtou-nntiprotou annihilation eons 
seetirrtn. liolrpletl willt their I-ltl\‘ttIti.‘t‘tl tin-orr-liml 

research. llulian pltplcitit at the Unlwrstty oi ttoroe 
engage in var-ll hulttntvrl pmgrutut oi experimental 
tetearclr. This is prmihle hecause they have auras to 
the high-energy eler.-tmwtyrrrhrotnm at l>'rnseuti 

where research tlealing with neutral-pinn photo- 
ptorlueilon on protons irrnu deuterium is heiug alone. 

lttgh-energy research at the t.’ni\-ersity oi Trieste is 

atlvanoerl and oi high quality in hath theory and 
experimental work. and studies in photo- antl electro- 
prurluction. pion distributions in high-rnultiplicity 

interactions antl reaonanus. and the photo-prmluetiou 
ui ptnitlve plans are unrlermq. .\tmt oi the high 
energy research tlutte at the other universities is 

theoretical. excepting that helog done at the 
Unl\'eoii)' oi Bari where resooaum prorluctioru in 
pion interactions are heing ennrlirctesl in the 
lnlruratnry. 

Basic research in lo\s--energy phpis-s is limited to 
theoretical studies rleaiing with the structure oi not-lei 
anrl elastic scattering cross-sections. Approaches are 
also heing sturlinl which the trues-tigators hope will 
evolve into new theories conwming unstuhle states. In 
e.\|1erlmentt|l rnmrels at the Uniwrsity oi Bari. 
meamrettifltts ol ionvartl scattering angles related to 
arrhon isotopes are ttntleritay ior the purpose oi 
gaining iuiorrnatian eoucemiug angular eom'i=1tloIt- 
lillaris are lteltlg tlireetetl hp" physicists at the 
Utiiversity oi Pisa Iowan! studying lorwarrl neutrino- 
intlttwtl feaeilsltts on the rlouirie-.\hell nuclei. The lo\\'~ 
energy nuclear researehera at the (IN PIN iahorutors in 
itorne are stntlsi rig reactions arttl level structures anti 
rlceasy selsemes through the tree oi an isotope of 
iuieilnm. Drrrilrg the past 3 gears. UNI-IN ha- 
esparnletl its own re‘:-ureh centers in nuclear ph_\\ia 
anti ettgirteering. rntllatlou hiology. and ntoruie inel 
treatment. anrl has the rr-spotuiliility oi estaisiishing 
atomic prwi\er|siants in Italy. These llt\'nl\'e Ilse 200- 
megmtult Simea plant with its gas eonlcrl reactor oi 
Iiriiislr tleiigu at lattinn. the ifit)-nit-gawatt Senn plant 
with a General hlleetrlc boiling water reaetor on the 
Garigliarrn river. and Ilse %ntega\suit Selni plant 
with tr Wcstlltlltotrse pressurimetl water reactor at 
\’ereeill. (Illll'ZNl'I. the lint Italian porter reactor 135 
ttteguturtisl was tlevelopetl lay the CISI-I in Milan arul 
is one oi the earliest series oi c.\|serirnrl|lnl pone: 
teaetorts oi utlvariu'tl design lirsanverl liy (IN EN. 

Solid state physics meaech. which lags such 
rt'.\l'atv.‘lt in other rrtlvnrseetl crurnlrics ii)‘ 3 tears. is 

eoneentratetl in the variotu large universities. (INKS 
ialmrataries. anti inrlnstry-suppnrteri It‘\t'art'h 

institutes. irrtlmtrial eoneems are ltttelnietl primarily 
ilt solirl-state research imm the statulpnittt oi 
seruiconrlnctur tlt'\'lt\' rle\-elnpment. metallurgy. 
maguellv materials atttl. irt some easea. the 
photographic properties oi t-'ttt‘ltttts siiwr halitles. 

lieseart-it aim inclnrlea stntlies oi local antiiemsrnag~ 
netie nnlering mmmonly ohservmi in lermrnagnr-tic 
alloys. M Ilse Ur|iwr.\ily oi Genoa. n-aearclt tlcah with 
magnetic moments oi sarnarinur in the \-arium metals 
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lroing irrw-stipptrd. Al». some good rr-scan-h is 

rrnrlr.-to-ay in connection with suporcontluctivili' 
characteristic: of "Rondo" rnolnh roganling critical 
llcltls and tr.-ntperatulu. Such wrath has nlricctices 
rclatrtl to anlilormniagnrtic interactions and looaliml 
spin fluctuations. 

Physicists at the Unis-orsity oi Palmno convcntrote 
hra\'ll)' in scmlculultlctor nlutcrial and tlwicc 
rlrwolnpmcnt anal properly stutlifl. Tl'll'lI activities 
include the prototype dovclopmont ol bipolar 
ltumlston and dinrlos. imprrrily proporty in silkon 
crystals. doping nl somimntlnotor luprrs. tunneling 
stutlicr. anti trunsrniuion onorgy km of light hoing 
channeltrl lltmogh silimn. The tnratch is nimnl 
primarily at improving llohan oloclrnnict. which is 
nccrlul to proarotc canansiorrs in thrlr computer and 
communication: industries. Some of tho Illtbl 

arlvancorl nolirlotato mt-arch is hoing (lone at the 
lfniwersity of Marlena win-re rrroportin of cadmium 
lcllurirlcs an being inwestignlotl in connection with 
drilt mobility oi holes. 

Fairly atlvoriccd hut limited rcscarch is being tlnne 
in optics. intollonrtnctty. spec-tnlmlpgz holography. 
and quantorn oir:ctrnrrir:s. At CNIEN. optics i|l't.'l|.|ll>l1 
arr: ins-ostigolirrg lI|Illt'Jl signal pnivming using 
acoustic light modulators tor treating images. 
l\~llnrmanoo characteristics are living Iltltllfll lot 
optical syrtcnu illornlnatul try cnlrrrcnt light in a 
linear motion pattorn to analyze the far-lklrl 
diffraction. M the CNII-snprrortod Optics ltnlitutr in 
Naplfl. lutarcll is living conrlnctotl on microirolo- 
gmphio intorlorurnolry. Dillrrsorl laser light is hcing 
cttllllflyfll to ohtnln bright liolrl inlrrlorogrums. 
Optical spoctlmmpy rucarch ls lacing mntzloctctl at 
the Utti\'t't!il)' ul llnmo it-litre apptuaclros living mnl 
employ grating synthesis. A new tochniqur-. which 
a|t|Il':tt!» to hold promise lor nrndodn; high-n-mlotlon 
sprctrnuopy. ls lrolng omphasianl; it is lrasotl no the 
anlistoln intonsily armed try photon int:-motions. 
Tltt Italians are devoting cllorts lo clnuic 
intorlomrnotry oxporirnorrts dealing with light booms 
in l.iItlln|,i:3!lll states ol elliptical pnlarimlion. Tho 
(ZNR laboratories have lrcon following mrno pltigntnu 
tn protlooo low-noise and hiy,h-cliicicocy pmtluctiuo 
nl holograms hy tlwcloping o prooou lor troallng 
photographic plates to obtain an optimum ratio 
hcttvrrn noise and ollir.-irncy. 
Them is a sllflltl lll'l'lll tour-an! lncroaiul rrsonroh in 

magnrtohytlnndynamtcsi and |Ila1ma-phpics involving 
stutlics on clnuic piano naigrrrlohyrlnulynnnric and 
laminar motion! and plasma ainhllilios in sporillc 
media. Flnitl mechanics research rohtlotl to 
h)\ltntl)1tumics and n-actor onginccring is coooomotl 

Iii 

,4 ii 

with the gcncrul thoorcnr lor nonlinear problems ootl 
lumndary moditiuoa corn-spoorling to tho motion nl 
vlscotu llnids lo lolx-.s with a porn-oahlc wail. 

Italy has a low scientists who purmo rr'scotr'h into 
gravitation and rolatis-ity. Pll}$ll'lSlh aoll lsnmm 
tltnntghnut tho tmrlrl in this aroa are l‘. D. \'intvn~iIli 
and M. .\-lign-uni. A linlitorl alnmrnt ol rcsoarolt In 
atomic and molecular physics is catrlctl not at tho 
Univcrsitin of ltolngno and Naples» Studios dcai willr 
the apocillc rmrnpouruls ol lnonoclrlonrminc and 
ditloutcmuovtylcrrc and involve uoalpu of luntlan|t'u- 
lal and "hot liantla" that arc usclul in llllt.'!pfl'ltllltl|lt1-l’ 
their ncur iofrarnl spectrum through oar ol lItlt‘rm\"u\'c 
stt1ctnnon||y. Stuilios rrlatccl to inorrganic molocolos 
mmilrise investigations oi‘ the \-ihratlmr spectra ol 
rmhalt anti rlinrlium carhonyls. hlncli of tho roar-arclr 
in acoustics and ultramnics is rrlolod to rm-oiurgnrpliy 
and the propagation ol sound in wutcr. Nntnlrlo vmrl: 
is alone in nllrmonic cavitation oml tho nliilration ol 
shochu-aces for slml;-in; tho stnroturo oi soliri 

malortals anal for rmnclrstruciicc testing. 
Mathematics has a highly rospcctul plucc In tho 

sciontiltc cornniunily. anrl Italian mathematics hm-o 
inog horn capahlc and nnxlrrctitr-. I-‘or t'\utlt||lr. 

mention should he manic oi’ Iho mule of mallar- 
rnatician llicci ililth tritium‘) lot ltls work on tr-mot 
t‘itlL'ttltt!. \\'ltlL'lt unrlorlios much tlillorontial gcomolr) 
anrl rolulivily lhoory. Also. thrrl rig tho pmcnt ootrltrm 
rtralhtmnlician physicist l'In|'ico I-‘r-rnri urntrilrutotl 
on-ally to tho t.lt'\'t‘l0|itttt't1l oi atomic ctlcrrlg. 

Strong moarch art-as fnr Italian nrathorriaticiom 
now inchrrlo analysis. or-|rooiaiIy onlhrary and partial 
rlillorontial oqootimrs anti opomtor thoory: goourotry. 
hath tlillctr-tilial anti algolmiio; rnathornritir.-al plmir-.\. 
especially qmmltim mcchanica; antl rrumcrioul 
analysis Tho country's total roa-ourt-ii output i.\ anion; 
tho host in Wrmlorn l'Iuro|1o. onrl tho is-ml: it typically 
ol good quality. An inrlicollon ol wirlc nccoptorlcc oi 
tho wmlr is that much is |mlrlir-lrotl almrorl. largely in 
tho Unit:-ti Stain hot nho in many other cormtrios. 
Tilt‘ ltullotn al\o |illlill§ll aowral gootl luntltolnniicai 
ltlllltlttliz Noam Cimrnto is a ttttrcli mcrl lntcrrrniimrul 
\'t'ltlt‘l¢ tn! tttrtlltcmotlml |ilry.\lt-rs. Tho rt-prriallorr trl 

Italian matlrorrmlioiam may ho lo“ than it om two nr 
three gfltrlailrrtn ago. lltll it l\ still quilt‘ goutl. 

In tho \t'orld llirrrrtory of .\latlrr'rrurtirtam. thon- 
arr 81%| Italians li\ior|: ihrlr rmmlrr-r.\ follow thinc oi 
the Unitrtl Slates nnrl Ilro U.ti.5.lt. \\’hllc tho llallutts 
rlo pnxlom many rotrarch parrots (alrool 2% ol lho 
world ool|rul roviorml in tho tmnt uurr|1rohon.~|n- 
altstmci joomall. thr-Ir utrtprti \l'1'ttt\ n llitlc hm for 
ihrlr long list ol prorniot-oi math:-rnaticlnnm 'l'hl\ trio)" 
lro rolatfll to n ctlllciattl that hm lrrrn \tnlc1l rognnlirig 
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the Italian acarlemie system. namely. that prniessrns 
are "kings." aral. ulthnrrglr a man must work 
diligently to heeorne a proiearrr. he has little 

requirement to rio much rerearelr alter he attains the 
ranlr. There are. oi eourse. some prolesaors who are 
rlning tnearelt. hut the overall rueareh pmrlnetivtty 
per rnan appears law. M the loner levels ol llalian university education. 
mathernaties is apparerrtly enrphasiurl. laying the 
founrlalion for lrroarl use ol mathematics in many 
iieldr. Ilowes-er. rstlvart/eetl'etlttt'atlon tn lnallrerrratiu 
seems less or-ganirerl. Thus. for cran-‘pie. in I97 I only 
three Italian nnisersitles (Bari. Pisa. and Torinoi harl 
established Wnrh in errmpuler seir-nee. Several research 
institutes have since been established to help hrirlge 
the gap. One of these is the lnstitnle lor irrlonnalion 
Pmcesalng. lrrrrrrerly the Center ol Studies ol 
Electronic Computers in Pisa. This institute 
eollahorated with the Olivetti Corporation In 
rlevelupirrg early Italian eumpnters: it nose rloes 
ruearelr in numerical rinal)sli and variorrs lrranehes nl 
applierl mathematics. anrl it collaborates In 
instruction with the University oi Pisa. Other researelr 
institutes int-lnrle the lnstitnte ol Applir-ll Meehanies 
for Aerial Dynamic anrl (ins Dyrranrie Engines. 
enrrrrceterl with the Torinn Pulsteelnrie Irntitrrle. and 
the Numerical Analysis Institute. eorrnr-etetl with a 
university in Ilome. The institutes emrtairr or have 
awess to stthstantial eompatirrg facilities. inelnrlirrg in 
Pisa an IBM Tliili plrrs other maehirres. in Torinrr an 
IIIM 360/-I4. anrl in Borne a UNl‘M(I lltiti. 

Sulrsturrtial urrnputirrg laeilities appear to he wirlely 
rtvallalile. 

Italian lnrlnsiry was slmr to use nrathernrrtieiuns. 
althmrglr several leading mathelnalleiarts lrave 
rmtteettlnrletl their ellrrrtsrrrr llr-lrls snrrlt as shell theory. 
nnnrerieal analysis. nnrl renrgnilion oi elrarrretr-rs. The 
use ol mnrprrlers was stimulated in lute ltliii with 
inauguration nl the UNIVAC Arlvrrneetl Systems 
(Jnmprrter Center In llorrre. 
There has heen srrlrsturttitll cooperation ltt 

nruthematies hetween Italy arnl the U.S.S.ii. 
Oullahoration in use nl rnethorls oi ealeulation has 
lrecrr errntlnelerl antler the Mixed Commission lot 
Soviet-llaliarr Sdentilie-'l‘eelnrieul (.‘nopera‘iion. In 
lli7ll the General l".lr'elt’ll‘ llrlnllnrttlrrrr Splertts llnlhr 
ennlnteterl to supply ltntr lrmte electronic ernnprrlers. 
type (Bl-I-42-'5. tn a motor vehicle plant irr Mosems-. lly 
l9'r'l the Olivetti (Irrrpurallrrn uppearetl to he a worlrl 
learler in use ol mmpnters tor rrraelrine rleslgn. In 
rloing this they seelnrrl tn have rnnrle elfl-er rrse rrl U.S. 
seienlilie lintlings. In jrrne I9?2 it was reported that 
the Olivetti (Jrrr|trrnrhr'tI lttttl. since mirl-I970. solrl 

large quantities ul uatornatie machine tooling to the 
U.S.S.ll.. inelnrlirrg computer programmirrg and 
eleetrunie narneriml eantml equipment irrrwrn as 
”lnrlrretosyns.“ a hind nranalactared in the United 
States. The U.S.5.ll. was also reported attempting to 
acquire the technology tor its nan prntluettorr of the 
Olivetti machine taul systems. In I970 the (ZGI.-I FIAB 
Defense anrl Corrrrnereial I-Jeetronio Department at 
Milan harl licensing agreerrrents with the General 
llleetrie Cionrparry and M56 Telelanlten and specific 
agreements ssilh several U.S. companies in the 
computer llelrl. The FIAII was pursuing pmleets in 
several military applieatirrns. The Italian mattre- 
rnatieal ellort is lalrly strong and rqnlte competent. ll 
inehrrles a substantial trenrl tors-anl applie-.rlion$. 

which is partiealarly noteworthy now ln rmrlr on 
nurrrerieul analysis and errmptttittg. hat whit.-lr Italian 
industry seerns to have In-en snmettlral slow to rrtiline. 

e. Artmgeephfleei ederrrer 
In general. Italy is not outslanrlirrg in astronomy. 

lloa-ever. hotter-than-aserage worh is done in solar 
astronomy. which ls enrplrrrsiared. While there are more 
than I5 astronomical observatories in Italy. inelnding 
small private Installations. most equlpnrerrt is 

medincre. I-‘or stellar worlr. honest-r. Italy has tum nl 
the largest telescopes in “'4-stem Ellrope. One Is a 5|)- 
Ilielt relleetor at Merate. an observing station ol the 
Brent AstrnrnrmlerrlOl1ser':nluty. Milan: Ihe other is a 
-ill-ltteh reflector at the Astrnplrysleal Olrserwtory. 
Asiago. cl the Uniserslty of l’arlova. At the 
Astruphysiurl Ohsers-atory ol (Iatania. Sleil)‘. stellar 

research emphasizes the stnrly ol stars that ethihlt 
aetls-ity lleliesul In he slrrrilur tn that ol the srrn. sneh 
as llare. spotted. and rnagnetie stars. The Catrria 
olrservatory is also a solar patrol station. Other optical 
or radio solar researelr facilities are lneaterl at iiologna. 
l"lorr-rice, Rome. antl Trieste. All nl Iheserrlrsewulrrrlfl 
partieipaterl actively to the International Active Sun 
Years -'lAS\'i programs tlittiii-TI). Arr lrrtemittlnnal 
rtstrtrrrmntml larlilnde Station at Carlolorte has 
partietpaterl in strrrlies rrl variatirrrrs In the prrsltlmt ol 
the pole, srlrile the Astronornienl Olrservntrrry ol 
Torino has In-on the site ol the (Jentru| linrr-an ul the 
Latitrrrle Servlnr arrrl is srmportetl hy the International 
Aflmrrmnieal Union rrrrrl the IUGG. The \'ntir'ntt has 
an olrservatmy wlrieh speelaliwr-s In stmlying the 
slnretnre oi the Millry Way galaxy at tlastelgonrlollo. 
Italy has a relatively rnutlest litil on-going spate 
mearelr program. The Italian aerrrspave inrlnstry was 
It'sprrt|sllrlt' lor the rlesigrr. rlevelnpmerrt. nrrrl 

errnstrrrction ol all the test satellites arul some 
r-leelronle s|rnn-lrorne urttl grrrnnrl raprtpnrent lnr the 
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ELDO tiuropa-I launch vehicle program. which 
concluded in lune I970. It continues to in-inwleerl to 
a lesser dego. in some aspects at the Europa-2 
program. The industry has eontrihulctl to the Jesters 
and tlewloprnent oi electronic anrl other components 
for the major satellite protects oi I".SliO; Italy has also 
cooperated to I:‘.SIt0 programs by designing satellite 
and soutsrlirrg rnchets oohoarri setentttic experiments 
anrl has also available to l".5ltD its Salto rli 

Quinta Ilieltel launching range on the southeast coast 
ol Surtlittirs. 
The muntry has rrtroperatetl extetlsively with the 

U.S. NASA since IEO. initially. roclret-launches‘! 

sorltum vapor high-altitude uintl studies were made 
lrom the Saltorli Qtlimt nsnge. The San Marco protect 
was cooperatively hr-gun in IU2. tmtler rs-hich ital)’ 

ertahlisherl the San Marco launch range near the 
equator oil the Kenya coast oi Airica. The range 
consists oi two platforms a less miles out in t-'ormusa 
lay. One. the Sun Maren. is the larrnrh platlrmn: the 
other. the Santa Rita. is the hose tor launch control 
and troching facilities. Italy has designed. huilt. and 
launched three scientille satellites onrler the San 
Marco program: the Son htarcn l. lauochecl in lilii 
from Wallops lslantl. Virginia: the San Marm 2. 
launched hum the San Mamtr range in tilt? (the first 
scientilic satellite to he placed hp‘ any nation into an 
equatorial orhill: anti In April t97l. the Sun Muttmil. 
the last of the series. was also laurtehecl lrom the San 
Marco lurge into on equatorial mhit. In March I970. 
the (INK anti N55/t cstahlishesl on agreement hy 
which the latter will provirle reimhorsahle larrnchines 
lnr Italian scientific s|socecrult. The lltst expectctl to 
he lnutlcherl unrlcr this agreement tr the Italian: Sllitt) 
satellite. This is a r.-ommtrnications anti sdentifie 
satellite to he placed Into earth ss-nehmnotrs orhtt lrum 
Cape Kennetly. 

In March W72 o new series of sodium s-apnr high 
altlltlle ttintl studies was in-goo stills Ilse larmr-hing of 
rt Nlhe-Apstclte tttelet lmrn the Son Maren range. The 
Italians have also developed anrl otillmerl rneteomlogb 
cal rrrclets Ir-r soonrling the atmosphere at srunewlust 
lower levels. In I970 an inermeruis-e two-stage rociret 
was unrler rles'elo|r|nent. the lirsl stage nl which is 
reemrcoslrle nntl is |sm|reilerl by chemically generated 
steam. The U.S. .\it Form‘ was partially supporting the 
development oi the seeonrl stage. wlrich is pmpellul. 
try the eornhnstion at metals in water. 

Italy is a meroher oi the ltttemational Teleeomrnro 
ttleatlons Satellite (imsortiont ilNTl'1l.5A'l'i. its maior 
groonrl temslrsal tr located at Coneo rlel I-'ocino. about 
80 miles east ot ltorne. A second terminal at n new site 
alrottt tit miles from ltouse ts pianos-rl. This ssitl 

srrpplentent that at l"ucinn and will ss-orlr with the 
Sllllo sttlelllle. 

Italian nrcteomlngiurl research is lirnllerl anrl out 
particularly signilicant. The country has several 

gnsemment agencies mncernerl with the area. hut the 
Mr Form Meteorological Serviu-, which lsattachcd to 
the Inspr:ctu,rate for Teleeommrsnlcations anrl Flight 
Assistance ol the Ministry oi Defense. is responsible for 
selvlngxhnth civil onrl military interests by operating 
the wutttry's major synoptic olrserving anal lorerustiug 
stations. The director. Mal. Gen. Pml. De. Giorgio 
I-"ea. represents ital)‘ in the Worlrl Meteorological 
Organllation tit/M0) as a memher of that 
organimliods I-lsecutive Committee. llcsith-s' its sis 

tttlmittistrati\'t- dis-isions. the service lsearlrruarters 

supers-tses three main meteornloglarl other-s through 
the Aualssis, Forecast. alttl hteteorulogical lnl'orroa- 

lion (is-ntrr and supports four serrriarrtnrmrnorrs re- 

search institutes. the roost irnportarrl hr-ire, the lusti- 
tute oi Mrtsosplrertc Plsssies to Rome. 
The Institute oi Atnsoqtlserlc Physics is one ol the 

main research hodles of the CNii aotl was loonrlerl to 
grrnmole. intensity. anti cuorrlinate the research 
activity in meteorology aurl atmospheric phssies In 
Italy. The ttetisillcs ol the institute ol Itlrnosplsertc 
Physics range loom theoretical sturlies and es|rr-rirnr-ots 
In specialized cslttcatirnr and training. These rnoltilolrl 
activities. deselopcrl in close collahonstiors with the 
ltttllalt Metesrrnlogicul Srwiee tor Ariatirrn. are umierl 
out tlrrongh the use ol scietrlllic anrl technical sen-ices. 
wrrrkslsnps, a vast lilrtt-rs". atttl close relationship with 
relevant national anti lntensotiooat lsoriies. The 
lnstltrtte oi Atnrosplierie Physics has lreen rlireeterl hy 
the CNII to (less-lop ism tllstittct progrzons. The first 
has the rlouhle purpose tn up-date the National 
Metermrlrrglcal Orgartimtinn ortrl its eqtriprrreut uorl 
lrs realize rs more cllleient weatlscr lotetrastltrg spstrttt 
aisle to pros-isle rr-altirne vmmirrgs 0| lturarrlrrtts 

weather tor the |ttntec'tlrrn of lile and rrrupr-rt)". This 
program will span 3 years and cost ohottt $25 tttilliun. 
approsiroateiy halt’ oi which will he spent its the Air 
Force lstetenrnloglt-at Service to estahlish u rarlor 

sssrrttinl, net oi at least I0 neuther rarlor stations to 
augment the present netss-ml: ol sis stations. 
l'1r|ni|rment otillrcrl hy this protect will he |rro\'irlerl lay 
the lmlttsttiul Society of Autnmutle l-Ileetroole 

i'rorlucts tiilhlllii of liolugno. This conspany also 
rles‘elo|r.s aml prnrluces mnrprrter sssterns atttl \'ariot|.s 
other electronic er|t|ipmt-nt for use in meteorological 
op ations. The seennrl project lreiog ales-s-lopesl is 

concerrretl oith the estalrllshmetsl oi an International 
Center for strrrlies alul researelr on meteorology orul 
tlynamie elinsatology ol the Merliterrunr-an sslllt 
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international collaboration at the institute of 
Mlltuspltetie Physics and an International School of 
Mediterranean Meteorology under the sponsorshipof 
w!st0. 

Italian university level instruction in meteorology is 
errtrensely inurleqttrsle with only the iligh Institute of 
Naples and the Naval llyclrugmphlc Institute 
supporting Chairs of Metmmlogy. results. 
on a limited scale. hose been achieved through 
university and postgraduate level courses at ll"r\. 

Despite official recognition of u need for restructuring 
and expanding technical. scientific. and training 
programs. it is considered that multiplicity oi 
responsibility and inadequate funding trill restrict 

early rerslilatlorts of these goals. It nurnlrer of hey 
ltaliittt scientists in the field are linown internationally 
and have published considerably on meteorology. 
The Italian research effort In gersrlesy and 

gnwimctry eornpares swell with the general average of 
other European countries. and scientific and technical 
orpahilities are rising slrrsyly and are lseing used to 
augment the rnilitary and the economic potential. The 
Military Geographic Institute in Florersee. unrler Ilse 
Army General Stall. is the official government agency 
responsible for most Italian geodetic aecourplish~ 
rnents. It is one of the hest equipped lacilities at its 
hind in Europe for research and esperimerttul studies 
in gr-orlesy and is stalled by highly oonrpetent and 
qualified personnel. 

floriaontai control surveys have resrrlted in the 
complete revision of the national lirst-order 
triangulation networh. Ilecent activity also has 
included primary and secondary triangulation vmrh 
along the Ionian. Calalsrian. and North-Sicilian 
coastal hood and measurements across the strait to 
connect Sicily with the mainland. 

Within the iranreworh of the International 
Gravlmetrie Comrnlssinn.- Ilse Olnervalrsry for 
lilltetlmental Geophysics in Trieste is nrllecting and 
preparing the oltservatirrrurl data related tn the 
pendular and gravtrnetrie measures for a new 
gravinsetric standard and for the rmrlri gravimetrie 
network. I-‘inai arliustrrn-nt oi these programs will lse 
curried out with U.S. and Canadian groups. 

llyrlrolngie and hyrlrrrrrlle research prugtoflts 
compare favorably with those of the more progressive 
countries in Western Europe. Research is perforrnerl at 
arrprnsinrately a rlnrers modern lalsoraturirs. the 
nraiarity of which are in the rrorthem port of the 
usuntry. Most are connected with universities and are 
financed by the govennnent and by private mntnscts: 
all have computer facilities. and runny of the 
lttltnralorles have such ioeillties on the site. The 

., 1--\ an - -4. 1.; -,:z- _\'4,;-c -z-4.'~--Bk-<1. .'f.._'_=: 1-’ .~.. =I..- ~. 
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research is mostly of an applied nature rmtl is directed 
toward the production oi electric power. the 
rnasinuun esploitation of water resources. and the 
irnprovernent of irrigation systems and navigable 
inland is-atertyays. in hydrolngic research. etttpltasis is 
on ground st-ater flow. irrigation moths. sediment 
transportation. sea and lsracltish water rlesuliuimtion. 
and water pollution control. Significant hyslrologlc 
research is carried out at sereorl lalroratories with the 
|srineipal one at the Institute of llydruulics and 
Hydraulic I-Ingineering of the i'olytcclruic University 
of Milan. llydraulie research is perlnrrned on a wide 
variety ol sahiects. hut the worlr is mneerned primarily 
ssith density currents. general fluid mechanics. scour. 
cavitation. dynarnic hehavior of hydraulic machinery. 
and the hest design and location for surge tanks. 
stilling basins. locks. M-in. sluice gates. spiliuays. 
solves. cals-erts. and siphons. Italian hydrologists and 
hydraulic engineers are active in national and 
international scientilic organizations and mrrierenees. 
particularly the technical mrnrnittees. 

Terrestrial geophysical research in Italy ls 

conducted primarily by the universities. The 
University of Genoa has a geomagnetic station in 
northern Italy. at which continuous observations are 
made oi geornagnetie licld parutttetcls. nticropul- 
rations. and whistles. These data are ulilizerl tnstnciy 
the characteristic» of the mugnetnsplicrc. Ullicr 
magnetic stations are located utt the islands of Capri 
and Panza and at the \’att\'lutt Olrservatnry. This 
oluemrtory also engages in volcano research. as does 
the lnstitule of Vuleottrrlogy of the University nl 
Catania. An liatterinteutul Geophysics Olnervatory. 
Trieste. has lnclurlerl a seismologirnsl station eqtrippetl 
to mnrluct marine seismic surveys. The Olsservatory 
has engaged also in privately financed gcrspltysical 
exploration activity. 

Oceanography in Italy has for se\'et'al years suffered 
from inarlequate funding. Although annual appos- 
prtations for science have increased significantly each 
year. such programs as oceanography mo only he 
financed arlcquately at the expense ol haste research. 
which receives most of Ilse research alttl tles'eluptttt'ttt 
lands. To rectify this situation. the (‘ammission for 
Owatsugraplty oi the CNII. has prepared a Rpm on 
the present status of oceanographic research and on 
plans and requirernents for the period i972-76. In 
arlrlition tn the list oi prognrrn goals. the report 
mentions the scarcity of nell trained scientists arul 
technicians anrl cstlmrttes that Silt new pr-nple will 
need In he rttltlul to tltis lleltl during the lmilrlnp 
periorl. To support Ilse proposed programs adequately. 
funds must he increased from 34.5 million In I972 in 
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nearly Q0 rnillion in I976. with an additional 02.0 
million for building programs.- 

'l1te acquisition at the I.-til)-ton oceanic research 
ship lasntoel. a gt’! from the United States. and the 
810-ton. I80-loot research ship L. F. Merill. 
equipped with two modern laboratories and 
pttrchasesl by the can in taro. has Increased Italian 
ettpalrility for oceanographic data. collection and in 
the training oi oceanographers. The 85-ton research 
ship U. D'Altr0Ite. operated by the Marine Biological 
Institute in Venice. is used tor biological tesettrclt in 
coastal regions. Italy has purchased a second tn-o-man 
general ptttpnse research submarine. which is 

schcclttlcrl for tlttllvery its I972. Italy also has made 
significant advances in the use oi tree diving 
techniques tor marine research. 

lleseareh cotrducted at the Antisulnnarlne Warfare 
llesearch Center in In Spefla. established by NATO 
in ION. has helped the Italian oceanographic ellort. 
Studies in physical oceanography and other 
oteantgraphlc aspects ol concern to antisuhntarlne 
svarlare are cartlctl out by the center. The I.al:uratory 
for the Study of ltaslioactlve Contamination nl the 
Sea. also at I.a Speritt. ls developing new sampling 
techniques An Institute ol Marine Biology near 
Trieste and oneratrrl hy the Unisersity of Trieste has 
heen completed. It will concentrate on the study nl 
marine fauna and llura oi the /tdrlatlc Sea. Other 
Italian locilities conducting marine hiologlcal and 
oceanographic research are the Institute oi 
tlsperimental ‘I'halassognt|ihy and the Geophysical 
Olnervatnry in Trieste. Italian Center lor ThaItnso- 
graphic Studies in Venice. the Zoological Station and 
the Navy llydrographio Institute lo Naples. and the 
Laboratory tor Marine Geology in Bologna. 
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Italy's interest in international otcanonmphle 
activities has increased during the last several years. 
The country is a taemlrer ol the more prominent 
iotenratiorsal oceanographic organizations such as the 
International Cmnraisslnn tor the Sclentille liz- 

ploration ol the Mediterranean Sea (ICSBMS). 
International Council lor the Esploratlun ol the Sea 
(ICESI. and the Interno\ernmetttal- Oceanographic 
Commission (IOCI. Italy participated in a sis-nation 
survey ol the eastern Mediterranean Sea during 
Mtfitbl-Septetnlttrr IE7. During the sttrvey. they 
collected halhytherrnograrns. marine organisms. 
laottnrn samples and enrea as tn-ll asrlata on internal 
waves. physical properties. and meteorology. Italy is 
participating in a cooperative oceanographic program 
in the ltvlarlllc Rfllflll along vnth the other NATO 
countries. ‘the various phases oi the program Itwol\'e 
sea tee olners-atlon. environmental training. ocean 
thermal stnrcture. geophysical surveys. and hydro- 
graphie surveys. Italy hosted a United Nations I-‘A0 
(lonlerenre and Seminar on Murine Pollution that was 
heltl in llnme during Decenther IU70. 

Coastal research is urncerned primarily with sea 
level changes in the Tyrrhenlan. Llgurian. and 
Adriatic Seas artrllon methods ol arresting lseach 
erosion hy artilietal accretion. Other research projects 
are concerned with coastal lmprovemettt and 
protection rnethatls. sea thaws. sedimentation. selchcs. 
seismic rs-lnrctions. and currents. A large part ol the 
research is perlormed at ELC-eleetrneoosult. it 

research company in Milan. the Institute oi 
llyrlninllcs and ltstlraullc Engineering. Tortno. and 
the llsrlrattllc and tlgslnrulie Structures Institute. 
Genoa- 
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