E. VELIKHOV (*)

The USSR Academy of Sclences: History,
Traditions, Latest Achievements (**)

On behulf of the USSR Academy of Sciences I have the peivilege to exiend
our hearty congraslations sad best wishes to.the disiinguished members of the
Tealian Academy of Sciences on the occaslon of its 200th Annversary. 1 would
ahio like 1o thank your President Dr. G.B. Marini-Beudlo for the kind invisation

to take past in the bicentenary celebrations and to deliver a short report an the
mumd&emg.ﬁuﬂnﬂydhﬂ\:ﬂ “This o & raber difficalt sk ainse

eaceptionsl mportnce for the econamic development and peaple’s well being
That is why the role of the USSR Academy of Sciences Is 5o viial and meaningful
for the Soviet state,

Before T tumn to the recent achicvements of our Academy allow me 1o invite
you 0n & shost excursion into the hisory of Russia of 1725, when Peter the
Gnm founded the St. Petersburg Academy of Sciences, which was warranted by

MMMumtﬁmmﬁdlquudmwu!hm
and cultural development of 18th<entury Russia. From its inception the Academy
attraceed some of the best minds of that peried, such as Leonard Eiler and Daniel
Beroulli for example.

Byt the real geoius of the Russhan and, as has become quite clear ow, of
world science was stlll 1o sppear. Tt was Mikhail Lomonosoy — brilliant theore-
tician, cutstanding investigator snd remarkable organiser of scicntific endeavour —
the first truly Russian enlightener and scholnr of encyelopacdic knowledge, whos

() Academicion Vice Presidens of the USSR Acadermy
f")hﬂwd&wnﬂwﬁmd\hmh‘uhm “The Acadesies of Seiences
towacd the yesz 2000° (Rome 2022 September 1942).
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273th hnbd-y will be widely celebraied in 1986 Even if be had not auained
the pinnsdles of knowlodye n the natural scicnces, technology, history — wnd

poetryl — he would have ensured hmeelf  pesmanent place in our
national cultural heritage a5 an outstanding educator for one thing akne — the
founding of Moscow University, where many future generations of Russian and
Sovlet scientiats were educarcd.

“The contemporaties and sucosssors of this grear scientist corried on the e
ditions he [nitiated. Here special mention should be made of Vassily Petsor,
Mikolsi Lobatcheviky, Hetman Hess among many others. In some felds of
knowledge they statted “schools of science”, which fully established themselves
during the sccond half of the 19th century. The Russian Academy of Sciences
can well be proud of such famous sclentists s the mathematicians P,

A. Lyspuaor, 5, Koralevsors, A, Markov: the physicsts E. Leats, B, Yakobi,
P. Lebedey, A Gadolin; the cheamises D, Mendlesev, A, Botlerov, N. Zinin,
N. Beketay; the biologists 1. Mechnikov, K. Timiryasev, 1. Paslow, 1, Sechenow;
the wironomers V. Struve, F. Bredikhin, A. Belopolsky; the acrodynamics and
mechanics experns K. Triolkovsky, N. Zhakoveky. Meation should alio be made
hese of the outstanding specialists A. Popov (inventor of wircless telography),
D. Tehemov (metallurgise), A. Karpinsky and V. Vemadsky (geologists), and of
somne outsianding researchers in linguistics, history, oticotal studies, ehaography ek

And yet, despize all the efforts and achievements of those great men of
cence, scindis In Rusia Sefore 1917 hud 10 comend with rens difcaicn
The role of the Acsdemy and. of seience in genieral was limited, The isarist
regime tended 1o suppeess all progressive thoughe, fearing the sproad of education
aid ciearific kaowledge. Progressive men of science bad to battle sgaicat reace
tanary theories, ignorance aod prejudices implanted nnd fostered by the autocracy.
The discoverics and iaventions made by the aforementioned great scicnting were
much too often sither Ignored — recall the fate of the grear Tsiolkovsky — or
a0t par to peactical e,

was impeded by the shortsge of material resources and technical
facilitles; very often scientises had 1o finance thelr owa cosesrch, which was mostly
carried oar gt the Chairy in small laboratosies of the univensitics and other places
of learning,

In 1913 there were in all 11,600 research workers in Russia. The Academy
of Sdeoces, which then consisted of 44 full members, had ouly one research
instinate, seven museams, five laborstaries and 13 experimental statioas with
# tonal waif of 109 researchers and 179 mudlisry slentific pecsonnel.

Let us for 4 moment compare these modest dara with the similar Soviet
science indicsors of todiy. Of the couasry’s toal number of 13 million
scientific persoancl about 170,000 are working in the Academy's 232 resesrch
institutes and at. other scicntific centres and. laborutories.  Mose than 30,000

e
Ing Members of the Acudemy. In 1982 slone, cight new s i sime
smaller rescarch cenires were added to the Academy’s structure. The USSR
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Academy of Scicnces has indeed come a long way since the time of the Great
- Ocmober Socialist Revolution.

“The siatus, pace and characicr of scicaiific developmeat in the USSR have
changed greatly since 1917, “From now on all the marvels of science and the
gains. of culture belong to the nation as a whole and never again will man's
Boain and buman genius be used for oppression and exploitation”, stated Lenin,
the founder of the Sovier state. The Academy promply and willingly responded
0 the scieatific policies of the young socialiit sse. Only three months afrer
“the Revolution, the General Meeting of the Academy adopred the Declarasion
‘which ssid: “The Acdemy of Sciences is ever ready to meet the demands of
Kife and of the State w a3 to engage in the stady of the scientific and theoretical

 problems, posed by the needs of pational reconstrction, while remaining the
centre of arganisation and attraction for all the scieaific forces of the counury”,

Leninn persotally developed the guidelines of the Communist Porcy's and
the Sovier Government's policy with regard. 10 scienee. He formalated. metho-
dological principles for dﬂwm\nl the main trends in sclensific research a5

Cwoll a3 for the planoing snd mansgemens thereof. Leoin's Duaft Plan of
Scentific and Technical Work was, in fact, the fint guidelive, both in our
 conntry and in the world, for a planed, comprebénsive development of nation-
wide scientific reseasch. T the Draft Leain defined the priosity tasks of the
Acsdemy. They were:

— large-scale rescarch on the most mtions] distribution of the country's
productive: forces:
— full supply of the nationa] economy with the necessary. minersl raw

— integrated. electrification of industry, ageiculture and transport.

The latter sk was incorporsted in the historical cozino Plan which was
successfully fulfilled ahead of schedule.

The USSR Acsdemy of Scicaces wreadily follows those guidelines in every
aspect of fts work. The theee principal directions of the Academy’s. activities
today may be summarised as follows:

1) Solution of the wast importent problesss thet furtber wational economic
and social development. In the carly yeas, after the Revolation, it was, a5
1 have already 1id, the cortso Plan,  Aftcr the Sccond World War, in the
18305, many completcly ncw branches of muclcar science and techaslogy wese
established in the shortest possible period of time. In fact, lhﬂt‘h in 1954
S ok Ui Firmty sopiol » Jading pokion Snssy. the
devcloped countrics in this partcalar fickd.
Right now the Academy is engaged in developing vitally impattaat nation-
cconomic projects such as the food and cocegy progeammes. There i no
docbe that these, ke the previous peogrammes of cqual kmportance, will be
carricd out sucsessfally, Throughout the Sovict stage af its history. the Academy
has. been following the same integral paviern, applying it 1o scientifie investi-
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ation and wilisation on & wide seale of the country's productive forces. The
vesults of this extensive work are cviden everywhere.

2) Crearion and sxpansion of u continwous frant of science, This means,
on the coc hand, widescalo cientlfic seseasch, both fundamental and applied,
in_the whole spectrum of knowledge without ceception, all fickds of science
being encompassed. On the otber hand, it means the complete. coordiaation
and cooperation with the Academy of every sclendfic rescarch lnstimution
regardless of its nature, industrial or educational. In the course of the scieatific
and iechnological revolution many new forms of interaction have emetged
berwesn theoretical and experimenial science, between. research and development,
berwoen sience and Indusiry, sicoce and the heakh services, seience and social
instirutions.

3) Full aud active support ond encoursgewent of the wost promising di-
rections in fusdamenisl end piot research. - However imporng the practical
applications of today's science may be the Academy, and it alone, is responsible
for the search for new exciting fronters and atiractive prospects of human
koowledge. The highess autboriry and the indisputsble expercise of the Aca:
demy's lealing scientiss ace abways at the-service of young rescarchars In thelr
bald scientific ventures

Ta these three muin directions of the Academy's activitcs one ean clearly
sec the embodiment of Leni's wellknown principles of science organisation:

— dose connection berween sientific research and the developeneat of the
produstive forces;

— research along the whole front of scence;

— expansion of the social buse of science.

Let v summarisc, in the light of the slorcmentioned principles, the Aca
demy's place in the saructure of the Sovict stte and the role it plays in the
cconomnic and socal development of the country.

Tom USSR Acaoesty oF Scomcss

Statuss Highest scientific institurion of the USSR,

Aijss: Fundameatal research in leading directions of the natuml, echaical
and social sciences;

— revealiog new waps of technical peogress wnd creating the sciemiific
presequisites foc their inplemeatations

Tuski Guidance and management of all seientific reycarch in the Asademy’s
insttutions;

— coardination of
tioms regardless of theie af

ndamental research i all other sientific institu-
tioe.
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Having cwablished shar arc the functions of the Academy Jet us now
consider the question of baw it carries them out.

‘First of all let us tam to Fig, 1 showing the structure of the USSR Acsdemy
of Sciences,  Although it may be said 1o be self.explanataey, it is worth noting,
bowever, that the strucwre shown additionally llustrates the - above-tated

iples, Tor example, the contiuons froat of science manifests fuscll in the
activity of the 14 divisions responsible for research in every beanch of knowledge
without ezception. On the other hand, reglonal divisions, such as the Sibecian,
Tar Eastern, Unals and others, are tesponsible for the development of ience
in every region of the Russian Federation.

There are also nations] Academies of Sciepces in- each Sovier national
republic — the Ukraine, Byelorussia, Georgia, Urhekistan, Eatonia, ete. It is
wirtually impossible here to cover the whale range of the activities of the Re.
publlcsn Acadeaes. Now we cin geoucly repore that we have highly skillad

personnel where anly 65 years ago it was hand 1o find even & dozen
of simply literate persons.  Here are some impressive dam conceming the 14
Republican Academies of today, They have

1,400 Academicians and Correspanding Members of the Acsdemies. When
speiking of the outstanding scientists of the Republican Academics one cannot
fall to mention the worldfamed research in welding science carsied out by
s. Paton of the Ukniinian Academy, or he achievements in sttrophysics by

technology and optics; in the Usbek Academy major rescarch has bocn camied
out In such 4 viral area as comprebensive resource utilisation.

Tn shors, the combined efforss of the Republicsn Acadermies, regional sad
central divisions of the USSR Academy of Sciences are indeed the best, reliable
suarantee cosuring constant devclopment of the *wide froat of scierce”.

Returning 10 the structure of the USSR Academy of Sciences we should
- iy el ol of the umetous Sceniic Councls which have
been created especially for and guidance of some

m.a.mmmmm. These: Gouncils include the best sxperis in
different divisions of the USSR Acabemy ss well as specialists from all other
‘state institutions — univessities, industey, government, the nass wedia, €tc. 11.:
Scieatific Coundlls ase mpottnt channch of Interconncction berween pa

B L ke T P bk eneiee
nationsl econamic and social programmes. The integral structare of the USSR
Acdemy of Sciences also provides for 8 mechanism of cooperation with the
cousiry's institations of higher education (more than 860 todsy), since miny

_






i
3

= =

mmawmmunm,mwmum
and’ mansgement of the complex system of Soviet sclence and s
wlwuwﬂmlnﬂ- are anything but a simple task.

1 would ke to point out in particular thar the one snd caly guiding
principle accepred throughoat the eatize stracture of the Academy, from itx

down o the smallest research group, is the principle. of demaeracy.
Table 1 shirws who It elected in the Academy, by whom and how,

The USSR Academy of Sciences grew together with the Sovier state.  The
builiup of the couniry’s present scientific potentisl was sccomplished largely
thanks to the sizeable contribution by the Acsdemy of Sciences, Discovesics
and lnventions made by Sovict scientists have cariched many moderm fields of
wotld science. In many cases they were the starting points of new dirccrions
of scientific investigations. *Without ay doubi”, ssid the President of the
Acsdemy, Acsdemician Anstoly Alexadrow, "Sovier science has the highes
qualisative level of research in almoss every field of science while in @ aumber
of them it holds indisputable first place”.

Thnes | — The USSR Academy of Sciences: tbe Principles of Democracy.

Conlirmation Termof  Mesace ol
cection clection

Who ace clecied By whom  of the
estion
Presidenr, VicePresidenss, Genesl Nooe 3 yon by
Memsbers of the Preddim  Asscsbly bl
Chief Scianific Secrevary Prosidiam  Nooe 5 years by st
ballot
Acalemician Secrecasics Divilo’s  Gemnl 3 yan by secrt
{Heads of ihe Diviioos) Coaference  Amesbly ballce
Rocuch lostsies’ Diteston  Division's  Praidfom 3 yeans by et
Conference. atlot
Acstemicians Acsicmiciam  Genenal pormncs by st
of particuler Avsembly ballox
Dilsions
Comrespoeding, Membess Diviomts  Goscul permuncor by weret
Costerence [
o w fell
sembenbip)

This Is Targely doe 1o the fact that nowhere else in the world doss science
enioy such wide recogaition, high respect sad indlsputable autharity as in the
USSR

All this bas its begioning in the 19205, when Lenin's plan of dmwing
i he all out effoct of socialist reconstruction evoked enthusiastic
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responia.  Before long the country began to. explare the iron ore rescves of
the Kursk magoctic anomaly, the chemical rsources of the Kra Bogar Gulf,
the potwssium wale doposits in Solikamsk, the apatite reserves of the Kola
Peninsuls, the possibiities of dismond and gold production in Siberia, All these
projects were directed by such prominent Sovict scientists a3 I Gubkin, N,
Kurnskov, A. Fersnan, S, Sobolev, N, Bilibin, E. Pavlovsky, K. Skoyabin, D,
Nalivkin, D. Shcherbakov. The offors of those dedicated men of science
yielded belluant praceical resabs since their wock facilitated the rapid und
efficient industrial development of the Esstern parts of the country, the creation
of the second coal and metallusgical buse of the USSR, a5 well as of other major
fucl and energy systems

Lagely due o the work of those dedieated men of science uod their
oumerous popils and followers the Sovier Union today is the only indurially
developed country i the world fully self sufficient in rew material nd entrgy
resanrces,

Suffice ft to. noce that from 1946 1 1982 the Sovier Union's fuel and
energy resoorces multiplicd thirtyfold!  This tremendows seep forward wac
undasbtedly made possible by the achicvements of Soviet scientists working in
the field of gesciences.

The typical pattcrn of evolution from fundamental research 1o industrial
production may be gathered from the follwing shore historical survey of pestoleum
exploration in Siberia:

1945.1959  Theosetical srdics
1959 First progaoses for well locations
1960 Base
March 1961 First Stberian fndostrial ofl deposics are discoversd
June 1961 Samodoe oil fickds T discovered
19808 Nevw oil deponits are exploted.

Development of ail production in Siberia bs onc cxample of how the encrzy

resources problem it being solved. Hece in unother similir scherse showing the
typical way from theoretical sudies to Industrial production with due account
of expart possibildes:

1) Fundsmeatal studies of sea water salinity changes during geological
oty

2) Estimaticna of probable locations of potassium ore fields,
3} Base and explorative drilling
4) Discovery of posussiom salts depoelts in Western Siberia
3) Project. of potassiom salts. prisduciion (big enough 1o sadisly all
demands of Siberia in ferilzers row matedal and for export, i peceasary).
It & cloar that fundsmenial sclence ean ke much of the credit for
solving the problem of the fuel wod energy rescurees and dhelr discovery, Bur
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now science <an and should do more than just thar: it should be sble fo create
itself sources.of wnlimited supplics of encrgy 3 long range. menamenal
project in which almost all fekds of wience are lnvolved.
Yer, priotity here should be given o such basic scieaces a8 physics, ma-
ond mechanlcs,  Forunaiely, the USSR Academy of Scicnces has a
the necessary prerequisites for & major beeakihzough I these direcrions.
“The Soviet school of matbematics it ondoubtedly ane of the mast advanced
i the world doc 1o the works of

1. Vinogeadov (theary of mumbers),

N. Lusin (theary of functions),

A. Kolmogotos (probabilisies theory),

M. Keldysh, A. Dosoditsny, M. Lavienrycy, A. Tikhooov, N, Muskhe:
lisbwili (in differcnt modem branches of matbematics) and many other out-
wianding mathematicians,

In modern mathematics it is very hard to separate puse thearetical research
from spplied work which is not oaly close 10 mechanics but actually the found-
ation of many beanches of modern technologies. Many of the above mentioned
scieatists may thercfore be equally repasdad a5 experts in the modern theory of
mechunics along with such eminent schalats s 5. Chaplygin, 1. Zhakovsky,
A, Andronoy, L. Mandebstam, N. Dogolyubov, N. Kiylow, M. Millionschikov,
5. Kelstianovich,

Their investigations have prepared the ground for the dovelopment of
highapeed siccrafr, hydralic and gas turbines, vockeiry, hydiofoil craft and
other machines and facilities extensively wsed now everywhere.

Sovict acientiss have also scored notble successes in every atea of phyrics.
Here we pay tribuic

L. Landau (heotesical physics),
A. Fledian (modern cosmology, theoretical metcorology],
G. Landsbery foptics),
V. Fok (quantum electrodynamics),
N. Bogelyabar (theoretical physics),
1. Tamm (quantum mu theory),
x Kapitsa {supectluidi
T A Bksiety e theory of quantum penerators),

1. Astsymovich, M. Leantovich (Plasma physics),
z Vereshehugin (physics of high pressare),

E. Savoysky {electron paramagnetic resonance),
A. Toffe (semicopdactors),
G. Kurdyamar, L. Frenkel (iolid siate physics),
J. Zeldovich (mtrophysics).

However important and spectacular the individual achicvements of these
Soviet scientists, they desstve even greater praisc for eresting sradftions in
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!dulw for building up “schoals™ of their followers, Some of these *schools™

have become world fumous.  This phenomenon is the most rclisble guarantes
o the contmcly. of sl and echrial progress.  One ean aba spesk in
the broad sense of the word of the Soviet school of physics, the school which
produced seven Nobel Prize winners: L. Landau, L Tamm, P. Kapitsa, L. Frank,
P. Cherenkov, A, Prokhorov and N. Basov.

Since the 19205 Sovier scientists have been cngaped in extensive. research
of tuclear and elementary particles physis. The now classie works. of L. My-
sovsky, D. Skobelisyn, 1, Kurchatov, G. Flerov, K. Petrzhak and others bave
paved the way to the solution of the problemi of mastefing wiomic energy
When it became fecsssary to create an. atomic weapon — x5 & counterbalane
o the American Weapon which .l.ao, cxisted at the time — it was crested
and in the shorest possible peri

But the same Soviet atomic ﬂmmm also ereated the foundation for the
presceful we of wtomic energy.

Late 19205 Systematic studics of the atomic aucleus and elementary particles.

Late 1930s Elaboration of the theoretical foundation of the feasibility of
chain fission process initiation.

Lae 19405 Soniet Unioo was foreed o develop its own nuclear capucity

while contisming its lagoscale research i the peaccul use of

aomic encrgy.
1934 Flrst Sovlet atomic power plant,
1955 Siberian AFP {100,000 k).
1960 Shewehenko (fast neutrons) APP.
1960 First atotalc icchreaker Lenin,
19708 Atomic iccbreakers Arktiks and Sbir.

Since 1936 . when Igor Kurchatoe delivered bis famous report at Harwell,
Soriet. scicntists have persistendly been sobing. for Icermatioal coopesitin
thermoanclear rescarch and de

of big experimental plants for stesdy sclforcguliting thermonnclest reaction,
which ls practically. e inexhaustible foture source of cocrgy. It should be
that we are not simply coatemplating this proccss but are concretcly
planing it
The leading role of Sovier science from the very hpnnlng of the develop-
ment of hydrogen thermonuclear synihesia is intemationally keown and never
disputed. Our coomery was the birthplace of the most promising and effective
construction for plasma thermal insulation. Mow the word “tokamak® is us
well knowa in many languages s, for instance, is the word “sputnik®.
Four large groups of scientists — in the USSR, the US, Jupan and EEC
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w“;n short, the hqu of thermonuclear synthesis development
summarised as. follows:

1956 Kurchatov's Report at Harwell

1958  2nd World Conference of Atomic Encigy

1960 Firse basic conception of *tokamak®

19708
1980
1980

h:kﬂuhﬂ:rni]ﬂmun’ny

Al et o he daes o denopmes o e e i Tk wB ks
all the more % In the future.

The achievement dsm(m of a steadyatate consrollable fusion reaction,
which is a practically inexhamible source of energy would mean 2 final und
long-term soluion of the energy problem.

of high energy physics ene cannot fall o meation the excellent

achievemens. The *Meson Factory® (Moscaw), high Hocks reactor (Leningrad),

neutrino cbservarorics (Baksan, Artemovsk), radiation. syachrotron (Moscow), und
*Tevamron” (Serpukhav) appear.

Modem cquipment often needi very xpensive and usique rescarch equip-

y specialised

rescarch and development. A grest mimber of people are employed i thic
beanch and we are very grateful to them all for making it possible for scientists
to have everything neded for carying out sophisticaied resestch. Among that

lab facilities, Thac is oac of the rewons why we were able 10 achicve sach
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spectacular succens - space explocation, suscess of truly historical magaisude.
Those achievements are 10 well known that there is ao need 10 speak abour
them in detail here,

But mention should be made of one of the recent spectacular. achicvements
— the revond breaking, longest flight In space of the’ two. Soviet cosmanauts,
A. Beresovoy and V. Lebedev. In orbit for more than half a year they have
cartied out @ grest number of important scicafic a0d technical experiments.
Their significance still has to be fully ascssed, bot sleady now it can be said
that the USSR has scored ver amother brillisnt victory ia space. Summing up
the achicvements fn this ares b should be serewed once agsin that acceas s on
the peacefnl nser of outer spac for the benefit of all mankind,

Seacy Resparcn Histony

1850 Prindiples of conmonautics formulited by K. Teiolkovaky.

1920-1930 Fundamentsl research by Meshchersky, F. Teander, Yu.
Kondrawk, M. Tikhoarsvov.

1930-1950 More advanced theoretical and applied research by S, Ko

sole, V. Glushko, M. Keldysh.
October 4, 1957 The Firnt Sputalk.
Aprl 12, 1961 Yuri Gagain was. the firt man 1o ocbit the Earth,
1960619505 Flights by “Voskbod”, *Soyus® and “Salyus® spacecrstes.
July 22,1972 First softlanding of “Venera&® on Venos
Jamoary 16, 1973 “Luna-21® delivered the *Lunokhod-2" 1o the Moan.
July 17, 1973 The *Soyur’Apalla” rendervous.
19781952 “Intercosmos™ space (lights.
1982 Two Soviet cotmensuts worked aboard “Salyue-7” station
orbiting the Earth for 211 days.

Returmiog to the geoeral siumtion in the naroral sciencer, we come 1o the
conclusion that it Is the succewses of these sciemces that have secured rapid
progeess in such ficlds as elocttonics, nuclear energeiics, nutomation, computer
techaalogy, wodern mechanical and aeronsutical cngineering, ece

The ringe of research fn those matural sccaces s very broad. In pliysics,
in particular, our scientists are capaaed in research in every beanch of this
science, without excepsion.  Everything that is being snudied by physicists
elsewhere in the workd s alio under sudy by Sovier physicists, The capacity
and posential af Soviet physics are therefore 30 great thir they ean i necessary
{mmediately join In the currear rescarch i begin working on any problem of
urgeney and importance.

1 bave dwelt at such length on the stae of Sovier phyvics ot slmply
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Becaise T am myself o pliysicist by education and this [t my Beld of reseacch,
bar primarily because of my firm belief that modem physics s the foandstion
foe develuping many other branches of modeen. science.

When, the physical methads of research began to be widely nsed in modem
chemistry and biology it was  really revolutionary step forward in the qualify
and complexity of chemical and blolagieal experiments.

T've already mentioned long-standing grest traditions in the history of oar
Acidemy crested by the Russtan blologists and chemists, In chemisry those
traditions were carried on ‘and further developed by the outsnding Sovier
chemists N, Semyonov, A. Arbuzov, A, Nesmeyanay, A. Favoarsky, 5. Lebekey,
A. Grinberg, N. Zelinsky, N, Kurnakev, B. Kazansky and some others.

Auong, the latest. ackievements of Soviet chémical seience oo must nore:

1) Frther developments in theosetical studies of chain reactions, com-
bustion snd. explosion peoceses.

2) Discovery of the new types of highly suable free radicabs.

3) New methods of scolire heterogencos. catalysis:

4) Further fundumental rescarch in- ocgano-clement compoands and  thel
techaical opplication.

3) Syntbesis of qualimtively new types of synthetic rubbers, as- well s
hestresisuant and lighly dusable polymers.

6) Making of new alloys and extra pure noc-organic compounds.

m“mﬂnmmnmmm,mmrusmiu the lat few decades wre
marked by the cmergenoe of entitely new modern beanches of blology-<ytology

r, biochemistry, biophysics, genetics, space biology and m, others.
Amon the cusstaoding Sovie, biooghins we find K, Timirysacy, V,
N Vailos, L. Oibell, A, Bogomokets, E. Prvlovsky, K. Skryabin, N. Koliov,
A. Bakh, A. Oparin, A, Belozersky, M. Shemiakin, P. Anokhin, H. Tsitsyn.

Among some of the lawest developments in the Saviet biological sciences
shookd be added:

— ‘sescarch In biophysics; proscins, mudlele acids, Tipids, polysaccliarides,
mumerous syntheses of physiologically sciive compousds;

— new pharmacological compounds and. plant growth stimalanis are sy
thesised;

h studics of protcins’ symthesis on bosomes; the discovery of

— fundamental vesearch in genetic engineering:
— industrial  microbiologieal synthesis of fodder proteins from  pero-
‘prodcts;
— computer modelling of biokogical processes;
— studies in transport mechanisms of neuroimpulses by meurotoxins;
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— fundumeatal works: The Fioa of the USSR and The Founy of the

— compiling Red Duts Books of rarc and cndungered species of plans
aad snimals in the USSR,

Amoag the many branches of biological research the most important
those thar make possible the rapid and effective peactical application of their
aesalts in medicine, ageicultuze and industry, which s achieved by the accelerated
developmcats in molecular biology and molecula: genetics.

High priority is always given in the USSR Academy of Scicnces fo the
rescarch in the social seiences since they play w0 important a part in the develop-
ment of the world cutlook sad culiure of Sovier wociety; they alio constirute
the scieutific baswe for decision making and mansgement of social :
OF the many individual directions of research in the soclal sciences T will list
o 4 typical example wme of the principal problems being rackled by Sovis
cconomists;

— improvement of national ecosomic planning and mansgement;

— economico-mathematieal methads and computer applications to sconomic
resea

— elaboration of u 20 yess comprehensive programme for the developmet
of science and technology;

— socialisr eountrics” ecomomic. integrarion;

— intemational ecovenic selasions and cooperation.

In most cases the Western scieatists objectively and highly assess the
achigvements in the Sovier natural sclences (mathematics, physics, etc), and yet
i qualicy

of research In the social sciences in the USSR, for example, of piychology where
such outstanding scientists as L. Vygorsky, A, Lusia, and A. Leontyev achieved
tangible resuls.

Let as hear what 5. Tulmin of the University of Chicago, noted American
philosopher and science hisorian, has t sey on thar mateer: A considersble
part of what bus been done in Rassia in the tweniis and  thirties
o American rescarch of today... After Vygorsky — the Mazart of peychology
— Luria became mnother Beethaven... The historico-marerialisc  approach
secured his {Luria's) success in scientific seseancly; it was philosophy, which armed
him aod gave him o solid basis for the intsgration of soch diverse ficlds of
scicnce as development psychology, clinical ncutology, culfursl antheopelogy, the
piychology of art... This is what we here, in the Weat, sbould get 0 seriowsly™
(New Yark Reiets, September 1978),

Rea in science has always been the rosulk of dlose cooperation
of all scicntists of the world, hus always depended on the exchange of ideas,
Findings and forecamts. This is even mete 50 in our times, when the most vital
and important problems of science and tochnclogy have sssumed 4 global char-




scier and can be solved only by the common wnd onied effor of waay
scieniific organisations and scientintg in differens parus of the word, That is
why the USSR Academy of Sciences maintains inteasive cooperation with the
acicativs of different countries.

1 am_ particuladly plessed 1o noie here the successful development of .h.:
scientific and technical cooperation programme berween the USSR Academy
Sciences and some Ttalian sclentific organisations; this programme way ..Wi
in 1977 for a 10 year period. The programme provides for cooperation and
joint sesearch in plasma physics and controlled thermonnclear fusion process,
wlid sasie physics, mathematical mmc- methodology, informatics,
biclogy, forccasting of eartbquskes, and in a mumber of arcss is the soctal sclences.

mhdnn;nl.‘(mla:imdnm Moscow s engaged in some very in-
teresting and promising research in cooperation with the Institute of Cosme-
eophysics in Torhn Soviet and Inallsn nuclear physicists are studying the
proton decay processcs and dyosmics of o rather rare pheomenon — st
collapse In our Galasy, which cn be traced a0 reconded by neuttino radistion.
The physical installations faciliies at Moot Blanc will ware operation In
the speing of 1983,

On the whole the cooperation between. the USSR Academy of Sciences and
Tralian scientific organisations §s constantly improving. This-is undoubeedly to
the mutual interest of both our countries.

In conclusion, sllow me to draw your attestion m o important, maybe
the most important, aspect of the activities of Soviet scientists.

Of sl the great and complex problems which face munkind and our- civi-
Tisation the most crucial s the preservation of peace on ¢arth. This ds nov
simply a bumanistic goal, bot & vinil sk of every thinking person, of everyone
who bolds dear the achicvements of our science, technology, the arts and culture
in general, Mot only millioas of lives are at stake — which in itelf warzants
that every effort be made 10 avert this danger, At stake Is cur very civilisation,
mankind's very existence. “Ia the wruggle for Peace”, as John Bernal fusly
cid, “science teasserts s esscnee 4nd regains the confidence of the mewes”.

The scicatista of tbe wosld, and especially ssch highly sutboritative. organ-
iations as the natdonal Academics of Sciences, are doing much today and, T
hope, will do even more in future, to prevent the danger of mankind being
destrowed in 4 nuclese war. Together with the entire Sovier people, Sovier
scicotists are fully resalved 1o do everything possible for the w«u:!ul and final
solution of this most important sad noble task — the preservation of pesce on
earth,

Mlow e coce agan to usc bl opportumty 1o conprtalte llthe membery
of the Tralian National Academy of Sciences on the occasion of its 200ch ansiversary
and 10 wish all its members cvery succes in the development of science In the
name of pesce and human progress.




DISCUSSION

MoseraresTt
The w0 models of Academy described in the by Sir Andsew
Huxley and Professar Velikhov seem to me to have liue mare in
dheir pame. Iy diferso Gictiocs, e totally differns
aims, except of conrse, that all of them are interested in sce a5 geacal

a0l they. seca 10 ¢ 10 b, vouuly il

VeLuoy

L ihick shat ko oot very diffrcas, T the budper for Scemce snd
Technology of the USSR about 5% is for the Academy of Scieoces, and thus its
inflaence ks il m.mum Neveribclen, the Acudeny, though_scienific
coucils, sesearch o through the activity of scientists devoted
volmﬂmimlpmlnmx s ket s the Nadioanl

of Sciences. Royal Society.

fessor Velikhov complet ture of the Academy
A i Yot et ke
e oy b o of U scion o e Avdni,of Scece
ture. Tt represents. in my opinion a particul form of thon
Between the Academies .mwxémm"ﬁu o cois B U
feaciin of hpic ;

ar do they participate in proy mmb‘ fscussion of rewarch? The point
B i e e T L e o e Tk
organized in your country?

vxu:-m

Academy of Sciences It just the main place for scientific dlmm‘
m:lnum Asmmwk mlkphysknhhnuunw:’\x\‘r eneral discuss
organized by Acsdemician Ginsbrarg. alio bave off ml meetings wkm
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we discuss the dovclopment of physies and ssizonomy and - where - scicntific
papens are prescated.

Moreover, the Presiiam of the Academy of Scieaces meets every week
iy Thirigs e boy Seom . fac the lus Kty yeuts, . The fiom bout s
evoted to scientific presentations, and afies that organliation questions arc
dicused, en purcly sremifie prober. We have one and o half moaths
wacation in summer, but during the rest of the sear we I\nu semifc presen-

followe seiences,

demderlyhlwm!r!gh pﬂﬁmhwnnﬂ:l\ﬂdm\rlm
papers withaut bu&mdmlm‘ﬂ to referecs.
The sctivity nds very much on eich member.  For
an Kapitza now over 83 years ald, works cvers day i his lsborat
om small eperimens, e i ot baod be i g0 mch o o rgemration

probl oy u
il ‘mind. Ocher academiclans are comnected with big programs and this

 becasise we need # rpid comnection berween the seientific fesults
B et

Marna-Berrdro

1 have two more questions which are related, The first: what i the relavion
between the Academy and the UJuwaulFA‘ A e s Do the Ay
take graduate ssudents 1o work for a doctoral degroe?

VeLmsov
Fisst of all, members of the Acudemy have a chaic at the Universiey,

e i
at the Moscow Physicotechnical Tostituie the teaching is organized nat by
professors 3( ‘mostly by personnel of the scieadific institutcs of the Acxdemy,

nlbelbwem »unnd{mumlrdxﬂndmiilpmd two years In the
sty of i, maratic e ber pocrl <tisés, tich we vy v
After |Els 1t stage the teaching gocs inta s specialisation, where smden

trained In pas

Graduree srodears have the possibility 10 work oot mly n the laboratory
st the University but also in research institutes of the Academy 1o develop
their thesis. In the USSR we have also anotber degree — Becawse we have @

|:nsd;np-niiylbclh|iwuirvlndln the Research Institute, Opce
e e aidite ey i e waf f he. Tnsiue
there is place for bim.

Marosu

Given dhe sobsamial e of ol dhe Sove Uskn, e wews of
R s e DAl o taigh oo




conteat o the atmosphere and change the climate woold be important, Has
your. Academy @ poiltion or vicw on the hazard tha utilization of los) focly
over the next hundred yests might produce unacosprable changer in the elimates

dion, F
oday we sal
with the transporadion of with vory high voltuge, cjp. 2 Megavolr
Bat the sclution i not chesp ciher. Tramwportaton jast by eilrosds o ore
expensive, and this is why we uy to prepare from coal peoducts of Hir
ualt: o way Is just 1o prepuse Even in this case in our cstimation
the symincls constituie a very expensive research and development. proiees

nd 45 e start oow e o ot e 0 have s soatin 13 3 drs el oF
In aay case our solution is o onganize the enctgy ram 10 exclude i possible

ctor for oux e power development b5 fust machinery
Another fimit connocted with the application. of mﬂ“‘m for la(hmbm
s the production of electric power which represents w\]yd::;n the 25% of 4

imed energy. Therefore our next will be the opasent of reactors
for industris) By thewe mesns 4:.?; possible 10 use fomil fuel just for
cing chemicals, But all this is not quite coapected with the sise of
in the at 3
Marna-Berrébug

1 sbould like 10 pose a question, not sl o Professar Velikhos bat alo
to all the Presidents and sepresentatives of the Academics in. the. Sociillg
Countries. 1 think that the model esublishod in the USSR hay bec followed
by mot of the Academics in Socialist countries, T shoukd ke 1o know - doe
Academies run disectly scentific research o, 4 the Academies. in our cousiry,
promose resestch and discuss the resalis of science, 1 should Like 10 have the
aasuer by gur distinguished colleagucs  represcnting the Acsdemies of the
unrries.

uxc of the experience of our Sovict solleagues,  Second point: 1 think that we.
tried w follow our ration! pecaliariies.  We have an Hungarien Aeadcmy

——
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Sciences, which s 1 lmj: hunmuuu but is divided in two branches. One B
iences which fs a body of scholars,  1f are

Eody' BE.abitkt v Blndd WG
They st il T e o bumaies
i field of reseasch),

H‘Mﬁulnliwby

O e oter b we hive syt of s — shu o smorber syt
of our activities — by 40 Institutes; wN:b is directed by the General
i of the Institutes ase discusied by the
Preskdium und by the obet body of che Academy.

1 hink s s s some copaton with youe qeecon and it mesns
that we have followed our nationsl Hungarian

We have raken a rarber of expericoces el el colleagucs g well a5
oo the experico from the casical Acsdemics all over e wodld, aremg
fatier fiom Laly 301 ehould lie t xpresscur asinde buc 1o sur sollapes
\mh[nﬁ! m:hnelnlhel:-azm mm.mnu..dmzbcsmu

Union.

Bulgarian Academy of Sciences has the same type of organization as
the Academy of Sciences o dr‘:lms Lmv!mu-ymd.llmmdum
a:."“ Erle e A gl b e e )

ate at the Bulparian Academy of Sciences sbout 11,000 persons.
Allﬂ:&um«lremmhdmludl blunl\l.a. Tn some Belds we are
deeloping special schools, ez, phy
And:kumrnllyd:pmd:mdems for finandial support. The
Acadcmy s formed by cians and 60_corsesponding Academicians.
ﬂumﬁcmd. nuhdmb,‘lbomm , whereas 3000
work in_collaboration. with universites. mom are. techn-

Th: Tossiugs ae dhded o e physicn, chempy, bogy and
sciences, collsborste with the Academies of tho other
e o in ol wih the heademy of Sciemces of e USSR Tl
s also due 1o the fact that our yousg scientists are sent for specializaion. 1o
the USSR, Alprmul e oo el In Bt scutns To tntie I pacticner

| m:h o 10 mention that wir soung sentisis. have: becn ja Ramme at
the nm.m Sapecare df Stk <o leum e technigoes of

for the production of astibiotics. The Bulgarian Academy of Sciences
bu x yumu contacs ith 80 Tstisudons ll vec e yoiid ot e wising

Rimdu in Rome, with the Cﬂueﬂ Nnnaull de I kank Scientifique in
France and with the Royal Sn( fn Great Briin for the collaboration in
neral snd mldilateral proj




oue experiences in the Academy of
Seol e T Demﬂau: Repobli. e mme following exaniy the
nmﬂndmﬁb.dbyl?m&uuvd.uw(mﬂdmyol
s 1. double foncrion. Oua s o peodice. Kilfic it wed the b
ma.._;.; scienific results,

produce -nen:lﬂ: :pm( is the main tisk of the 90 members of
Acadesy, and the production of sciensific mulh is the task of the 30 Inulum
which are in our country Ind in which about 20.000 collaboratots are employed.

50 for . cn folow ""ﬁ'““.”"“ We belcre on the b of oue
experience thit his systems works well. We consider that the main advantage
of such system is that we have o very short dhtance e beween ihe s saie
of the Acudemy of Sciences and the real scienific work of the. Tonites of thn
Conatey, in effec e work 1a e ot vy y sitongy infoepea] b the
idess of the members of the Another sdvantape, 1 think, i 1o
have a very cear and efficin organiation. v Therfore 1 would supore the
sysem desctibed by Profesior Vlikhoy because of our expericnces.

Huxiey

(wuﬂdldaelonk'l’ml’mnrk’-hmwim is. the role of the Leopoldina
Ao fae w1 uaderssamd s i3 quite independens scentific_scademy
Dummkmlmlmnkmmu.mlm-mue
e budy of that, kied E — minimal connection with
in --m (Th iy o 10 Academy of Sclences

I.PSS

Dur experience finds s growing oo to buse: on the. wradiion and on
vk erganization. ina s nnc of the lmimmll Institutlons in the

Gort Damaare Beable i o, oL sive mach importance i this
institution on one har lndon|1=m}lrw|h=And=m of Sciences which

Rusavy

The swente of the Corchodovakiaa Acsdeay of Scinces has 2 scune
very similar to that of Aﬂdunyuﬁhmu!;}x?mh"mhﬂw
)-vr . anullm:y we hlvr of our Academy the Slovak Academy of

cpcering onty in the tessiory o e Sk Mo o
choslavak Academy of Sciences i a fedenal A \A‘adem, In the Presidium 209
C i

of the members belong 1o the Slovak Acadeniy Ourscien
societies are finked to theseAcademies which. p.., the expenses of these
Socictics in their budget. The scicaiific societ ki the field of

s ]
b rsatch, are e indepndent, ot o 5. sl i of vic thoy
tre provectod by the Acaderny of Scicacest 1, they have thei own encestioe
<omenittees and their Kml\!l{ journals bat '.'rrv dmd from an admin

on paint of view from the A Scieces, 1 Crchendoiabia
g g g e ey e
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deal with basic scientific research. There are also societios. which mﬂm
in the Gl of appll. o, which depend from e ScenfcTechrcl
Sactty, 40 ooguisaton, with difernt tctlgms and. ovanches, 10, which veloag
ey ks b s by of it e

Both Instimsions, the Acadeony the Scientific Technical Socicty
e o = e

Press

1 would like 1o make o comment on the bt two papers. I ihink we
fonl doxspionn of curmc ool of wadenies of acoee. Profcs
a an scademy 1 call interventionist
L-nyhn,lnldunlhhlg o e s that it is an academy
operaies lame enierprises and s concemed with. scieniific education andd
iy sy g o of m academy b i
et vt i Bl of scince i s couog Py dnd. that reeres o fnpot
fi sl pdesit 1o gt which science s of
o ense.
T woud Wik 1o e oy g U e
of the US. Nutionsl, Ackdemy o€, Selnces. Our_ phl s

_m-u..pq
which

t we feel that government decision making today, more even than
ecyemionly. In the. fu ..m reguire the kind of scientific and
mose

iy of aur govemment, From
Pnddm: w0 lm mJnhm ar cabiner nlmm, they are faced almost daily with
decisions 60 sty iy, Ly
the government. W= hlwm ﬁ:k it s :\s dulr of the scieatific wmnnn:!
aad provide advice 10 these. policy-making officials where science and
L il Fol ceamcle, Mo Voss e elcni . g
beocfits of a sew drug? What techniques does ooe uie? Ate there waps o
manage nuckar s oy, o I me recah oecesan? What it e
blgher priority foc rosearch: the inner plases ot the outer plaes? What is
the relationship berween dict and cancer? a very important question,  Mont of
questions involve ?OM'!MI . they have .nnunpl;m scientific answers
# the prescnc time, but nev decisiors are being made
officials.  We feel that it w \:-nu that these decisions be made
the dvice of the sentific community raher than by l.w,m or
it ekt the knowlcden of scientific method o
And we feel that it b5 oue duty as an scademy 10 pmﬂdn |h;| b of advice,
And 50 this is anather model [n :Jdnwn ta the two you have

Mixon

1 would like to mk Acsdemician Velikhov a quuzlnu related 10 I'h:
funciioning of the USSR Audenw mmdy the USSR has a planned econar
A lizge mart of tbe. planing of wenee. regarding the. aresn 0

oy

properties wisigned, the decisioas on lh invesiments and on the mﬁml of
ovnpoees 15 doae on s coataled. baie, becuue 1 s pot posable 1 wock ia
crey il of cence with e somie degren of lavestmen I terma of financhl

rescuizers
1 was vmrd:ril‘ if there is @ documentation from the USSR Academy of
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snalyses the relative importance, prioeitics, perspective for
mmk,w-da vew atess whith need to be supported, the criteria 0n which
deciulons are taken on Envestments,

Vernmoy

That is oot a he conection dmd.

of many problems. Motcover whenever we have a very new and very impartant
ides we go directly 1o the Cooneil of Misters and o the Contal Compiee
of the Party and discuss with the officials ur idess.

or radiotechnical
Wiy G Naeky B ool
fe of s nigest ad ..m.mn«ma..m...dn‘nmm@.w
process of development.

thank vecy muich all the speakiers and discussants o thele very amportant
i e bt g Y o
closed the Sesion




