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FOREWORD

This publication was prepared under contract
by the UNITED STATES JOINT PUBLICATICKS RE-
SZARCH SERVICE, a fedaral government orzani-
sation est-blished to service the translation
and research needs of the variocus povermment
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ANNULL UMEETING OF THE ACADEMI Of SCTENCES USSR
(24~26 Pebruary 1960)

1. The Anmal General Meeting of the Academy of Sciences USSP,
which ag uesual, preceeded the moetings of all its aepartments, vas
ocnvenel on the everning of 24 FPebruary,

2, In the koscou House cf Ssientistc gethered mcmbers of tas
Acaleny, supervisors and tho many scientific coworhers of its
ceniral egtablishmunte, chairmen and nesbers of the presidiums of
its branches, presidents and individual sciontists of tae acadenies
of sciences and the union republics who arrived in Moscow to prrtis. -
rate in the work of the moetanz, scientilic workers who heac otho-
lar-e scientific research organisstions, and also revrescntatives of
the commnity of the capital, of the scientific and peneral press
und racio,

3. The Moeting proceeded under the chairmanship ol Presiceat
of thoe Accdomy of Sciemses 'SSR Acadomicien A, P, Pespeycnov,

4e Lftor the introductory speech of the Prosident, Acting € ie.
Ccicntific Sccrotary uf he Acudeqy ccrresponding menber of the
Acadeny of Scicnves BNSR Ye, K. Pecorcv presented toc rcport on co-
tirities of the Acadomy fcr the past yoar,

5. Then the rttention of the audience was Jdirsotod to the vkt -
Secretory of the Chincse Ac.dewy .f Sei.ncos Plel Li-Sheng — hoad
of the delegution of Chinesv scientists who hut arrived in Mosco™ f-r
the signing of thn plon tor sciaentific ccoperation of the Lcademy ~”
Sclen~es USSR nd China in 1960, The scientifio remosentitive cf
brothur Chino, warnly gicotod by those prosent, gave rogaras to the
¥o.tiug ir be naoe of the celcga‘ion and wished it success in its
vork,

6, 7The lagt part ~f the evoning seesion of 24 February ts tc !’
as thr merning seasion >f the next day were devoted to a disouss.on
of the roport, Tweniy-{ive pursons spoke,

7o A% the ovening session of 25 Pedruary participants of u:
Moeting 1liateand to the spoech of Doctors of khysioco-Mathecatical
Scioncos N, G. Bosov and A, U, Prokhoruv on the subjcot "Quantun
Radiophysice®, after which we.c unnvunced the awrrls of Lenin prizos
to workers of the Acadaoay of Scicpcer USSR in the pest yecr and
awaris 2f Zold modals and iveni prises cf the Acudemy of Scicnces
for 1959, A pregentation nf avards vas sace, The gola medal ipen.
ds V. Lomoinosov wes presented to Academician P, L, Kapitsa and the
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gold medal imeni S. 1. Vavilov to Academician I. V. Obreimov, Corresr—
ponding d'plomas were presented with the conferring of imeni prises,

8, On the evening of 26 Pebruary ths Meeting resumed its work
in the building of the Presidium of the Academy of Sciences USSR,
Meabers of the Aceademy elected a vice~president and members of the
Presidium in connection with the termination of period of authority
of the scientists who had occupied these posts, and the academioion-
secretcries and supervisors of the establishments of the Academy
selected by the departnments were approved, -




INT0DUCTCRY SPEECH OF THE PRESILEN. OF THE
:CalEMY OF SCIENCES USSR,
ACADELICIAN A, N, NESMEYANOV

9. In opcning the Annual Meeting of the icademy of Sclences
USCR, I wwsi, wita duep sorrow, irform you first of all, that since
the last Anmual Meeting, tne aAcademy has hod oxtremecly heavy loasses.

10, On 27 March 1959, corresponding wenuer Paulis Yanovien
Lein'sh died; he was an outstanding specialiist in the rield of agri-
culturel science, The notad geologist, dcademician Stepan Il'ich
Mironuv passed away uvn 30 darch, Hero of Scocialist labor hcademicis
Gleb ilmksimilianovicn Krshizbhomovskiy, an ocutstanding scicntist-
cagineer, an associate of Lenin, leader of the wurk for tie creati. r
2s tae firat persvective plan for the devaiommeni o1 our netional
cconery - the GOEIRO [(x.‘-z:udarstmmnp koaissiya po elektrifilavcia
Rossii = State Commigsion for the Electrification of Russ: daled
on 31 Muuch, On 6 Muy the well mown specialist ir the field of
Messien literituro, correspcnding merber Aleksandr Uikhaylovich le, .-
1in died, The well known physiologist, Acaderician Konstuntan ldk -
heylovich Bykov passod away on 13 May, The well known scientist-
mstorian academician Alexsandr Il'ich lyumenev, widely incwn for
his werke or the history of the ancient East and anciont Grecose,
iied on 1 June, The dovelupor »i tue cvroidne drill, ccrrespondi: ;
a~uber Motvey Alkunovich Kapalyushmakov, died on 5 June, Corree-
ponding oeabor Nikolay Aluoksandrovich Naumov, an outstandirg
specialist in ths field of mycology and phyt-pathology, passed awmy
a 6 Juuy. On 17 May the famous hydrogeologist, corresponding mea ~.
origorly Mikolcyevich Kamernskly died, Tho wll known scientisc—
adstorian Acadcaician Yevgenly Aleksoyovich Kosninskiy, who houced
joviot nedievalism, diea on 24 July. un 9 August academacinn Ana~
coldy Visilty.vich Venodictov, 4 woll known scholar {n the fielus
>f eivil and wdministr.tive lew, died, October 17 sa~ the sudden
death of corresponding oember Nikolsy Gur'yevich Chetayev, a farou-
mechanic and specialist in the fleld of the theory of the stabili.y
of aotlon, Alexsandr Mitrofanovich Terpigorcv, an ouuvstardarg
cepresertutive of S~vict mining scicnce, passed amay on 8 Ne-.anter.
)errespending mecber Aleksandr Zokovlevich Khiachin, a famous mothe -
natician who cid such for tho duvelopment of the theory of probes~
»ility, inforuation theory and other theoretioal and cpplied muta..
motical disciplines, died cn 18 Kovoaber, On 15 Novewber, in iinsk,
corresponling mumbur Mikolay Mikhaylovich Nikol'skiy, a spocialisc
.n aocient history, ethnography and folk-lore died, On 5 January c.
this year, corresponding uemter Pavel Peirovich Purenago, a famous
scientist~astroncmer, passed amuy, Hero of Socialist labor, tlre
"12e Presicent ~f -ur Acnuexmy, Acader cian Ivan Pervloviel 3ardia,
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suddenly passed away -a 7 Jamary, His 1life is a wonderful example
of service to Soviet science which is 8o closely related to practior,
It would be difficul’ to over-ewaluate the significance of the ac-
tivities of Ivan Pavlovich, an outstanding Soviet scientist-metallun-.
gist, in behalf of owr metallurgical industry. Our Accdeny owes
much to Ivan Pavlovich who, for nsarly 18 years did organisationul
work in his post as vice president. On 11l Jamuary the well imowmn
specialist in the field of psychology, corresponding member Sergey
Leonidovich Rubenshteyn died, The vell Imown agtrooomesr, corres—
ponding member Gavril idrionowich Tikhov died on 25 Jamuary, On 7
Pebruary occurred the sudden death of thrice Hero of Soviet Labor,
acadenician Igor'Vasil'yevich Eurchatov, ome of the most outstanding
scientista~physicists of our time working in the field of investi-
gation of the stomiec nuoleus, The outstanding organisationnl capa-
bilities, the tireless ensrgy and the inexhaustihble ocapability for
vork of this man, regularly made him the leader of many of the most
important works in the field of muclear plysics, His pame is ooD-
nceted with the development of atomic technology in our country, 7The
death of Igor! Vosil'yevich Kurchatov is an unfiladle void and loss
to Soviet and world socience, I csk you to stand in momory ol those
cenbors of the Academy who have left us,

11, During the past year, there was a suocessful developaont
in the work of the Academy in the primary scientifio fields, A
scrios of interesting and scientifically and practioally important
resuits have been obtained; their amalyses will be given in tho
report, I will onlv mention that three rocgkets, fired lust year
into the Cosmos, brought Zorth the first direot information about
tho stote of space ot distances of up to cos=balf million kilo=
neters from the Earth, An astounding achisvement of Sovist soience
crd technology was the first photographs of the far side of the
%001, FHNundamental data were also odtained oa the location, cozpo=
sition, and enmerpgy spectrun of the particles of the extermal rudi-
ation belt of the Enth, shich had only been discovered the yeoar
before, I wos catablisheo that there is no magnstic field on tho
k.on, Here, in space research, our sciemce firmly cstablished it~
s*lf in first pluce,

13. The ranges >f action on matter as employvd in the paysicnl
or other investigations within the institutes of the Acadexmy are
oroad and ocontime to expand, In the expanding thusrzo-muclear re=
seuvoh - this is millions of degrees of temperature, ‘n the suncess-
ful research cp syntbetic crystuls and allowropic tranaformitinn -
this is thousands -1 deg-ees but at undreds of thrustnde of atmo =
pheares, and Tiraily, temperatures close to absolute sero, The
developrent of a new detand of obtaining liquid heiiun is very
imporiant in this field,




)4, The research on semiconductors is being given newer
precidecul applications ~nd wiler perspoctives.

15. Au iupoitaut itew wue he develorment by the Institut~ cf
Procision Mechanics and Computer Engincering, jointly with industr -.
of the high-speed electronic computer M-20, At the prusent timo
it is bocing mproduced by industry and is the fustest of oll serios-
manulactured machines, Ve are maintaining the necessary level in
tais important ficld and are moving ahead,

16, The intioduction of electromic computers has its frui‘s
in the most varied fielas of science, Por example, they were firs.
utilized to amalyze tho working of the brain, which permitted the
dotection of the slightest changes in its activity,

17, I would also like to mention tho very important scienti’ -
results cf research conCucted in thc field ol quan.um radio phyric:
and the development of molecular generators und amplifiere, Tnec
report from the authors of these studies will be presented to the

Anmr.l.'.boting.

18, The most important results in the field uf oatiuomatics
wug the solution, by correspouding msember of the Academy of Scaenocs
USSR P, S, Novikov, of the "Burnside Problen* which had been un—~
sclvable for over 50 yuars,

19, In chemistry, there hos veen a widc e.pansion und a rep.
growth of regearch in tho field of polymsers, Muny of those works
heve alreudy found their way into practice,

20, Re were wak in the study of matural physioclogically
activo ratter, This satuation is being corrected, An Institute
the Checistry of Mtural Compounds his been established, A new
Institute of Radiatioa and Phyaiococuemicul Binlogy hcs also siar. -
to cvperatu, Other institutees ure 2lsc doing orre work in this £ .-
Ve have obtained syntactic blood substitutes, anti-coagulants for
tho blood, anti~sclerotic anc anesthetising materials, compounds v+ °
antitubercular activity, substnnoes pusecssing preventive qualits «
aguinot ionizing rodintioms, Significant successes hcve becn
renieved os well in the field of studying the structure of nuclel.
acics,

21, Our microblologists have develcped a methou of sbtaining
highly sotive horoonos - prednisone and precnisolons from core
tisono and hydrocortisone. Put into proctioce were nethods of prc-
ducing bacterial ferm:nts, voluable in an industrial scnsc, and o
comestic kibberelinc — a strongly actiwve stisulant tc plant growth.




22, Important resiits were attained in the field of geology
-nd geography, Data otlained on the abolute age of the earth's crust
rave changed the thinkins ahout the pre-Cambriun history of the de-
volopment of the Earth, There has been a generclisation of the newest
weological data on the USSR and foreign countries by neans of creatirg
"actonic mops, Such factual, global material has resulted in the need
“or a Gifferent look at the eatire geological history of our planst
2%, in conneotion with this - the regularity of the locaticns of mi-
_aral deposits in it, Institutes of the Departmsat of Techmnical
. 3iences, in addition to those works already mentionsd on ths study
+ 2 cosmic spaoe, oonductod succesaful research oa automatioa in both
10 theoretical and uractical aspeots, on redio enginsering and eleo~
‘conios, on mining, fuels and powsr engineering.

23, Thore was a contimmtion of the work on the scientifio
‘2gis for the unification of the power syvtess of the USSR into &
‘ngle mstwork, Techaiccl-economic studiss were made for unifying
10 systems of Siberia and ths Buropesn part of the USSR whioch are
:ing used in the developmsat of a general perspective for the cob-
.otc elootrification of the land,

their

24. Tcchnical sciences are vast, Emoeptiomally zZreat
iroct influence in the mational econcsy and there is a grea
* iadustrial scientific institutes working in wariwus fields

".:chnical scionce, Therefore, the significeance of Departas
" .chniecnl Sciences is considsradbly bdrosder, as it than the
.gnificance of the institutes of this Departzmat, tasnt
* Techniocal Scisnces is the moet authoritative oo entisto-
‘n;ineors, on whose shoulders are placed & good portion ro=
onsibility for the technical progress of the ecumtry, That is =y
« eofforts of the Jspartasnt should te an even groater mso be
oncentroted in the fields and probleas of techniocal scisnoces, shioh
‘e revolutionising technology -~ such as automation and tolemechanics,
radio engineerine, new fie.ds of powcr, ete,
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<25, In the field of econcmics, basic attontion -ms concentrated
i, the cconomic analysis of the cuesticns of crratiag & ot riaie
“r onudeid cose or scrmuden, for tos locsction of swurzes and methods
v inereased productivi’y of sccial labor, on the dewvelopment of
Modluas of 2 systematio intermatiomal division of labor and eoccmcd-r
«w~llaboration detween the countries of the soeialistic systes of
JICONORY ¢

28, The econvaiste woried wmll on the perspective plan nf ax-
~aading the aantionol econocmy of the USSR, There has besn devcloped
& standard methudology for deterwmining the offectivensss of capitr
s estnent and new technology.




27 All thay has oeen said demonstrates the known succesc2-
in the activities of the Acrdeny, thc increasc ol iis seicntliiic
1:vel, decoupanizd bv an indubitable growtih in ils prestige botn
withkin the country and *‘u foraign science,

28, The ..cademy also contimued to grow strongly in breadth,
The notwork of its scientific institutions, in 1959, increasod by
8 new instiwutes, of whach 5 were in the periphery, particularly
ana primarily in the Siberian Deccrtzent,

29. In 1959, the scientific cadres alone of the aczicmy, in-
cluding the Siberian Department, increased by 2500 people. The
average tempo of inecroase of the academy's sclentific cadres durin:
the past four years has been 11.68, 1 will mention tart in 9 yeor..
the umber of scientific wurkers in the Acudewy hLas incressed ai-
m.8t threelold; of this, the munbor of camaidates science has in-
creased 2,7 times, while the muaber of doctars >f scionse - only 657
(006 individuals). For an increase of 100 scientifis woricers, we
thus have 33 candidates of science and oaly 4 doctors of scionoe,
Ihe rate of increuse of higkly qualified cadres - dcetcrs - leaves
amicn to be desirca awnd must be increasel,

30, The yoarly incrvase in gronts to the Acajdemy (including
the Siberian Depnrtacnt) was, on the average, 12.43 duri.g the pas-
4 yoars, In 1959, the icaiesy eaponditury 2. tue state oud. .t vag
1574 uillion rubles, of which 19/,.5 eiilion ribies was for the
Jiberian Departesnt. One should suation the gredual inorease in
cxponditurvs of the scientific lnstitutions' purtion of eciantitio-
nperutional exponditures, which, from 31§ in 1956 has gr>wn to 35..1
'‘n 1959, aven though it is 3pparcat thet this is still nut upough,

31. 1n 1959, 814 aillion rubles were speat on capital coo-
‘truction as opposed to 07 mdllion rubloe in 1958, including the
Jiberion Departacat - (18 oillion rubles as ~pposud to 196 million
ubleos, The increase of gramts for capital coartr.ction has pore
nitted a considoradle inorwase in the availadbility of working space
nd living querters. Put iato operution in 1959 (exoluding the
Siberion section) were 47 thousand square moters of wrkang spooo
«8 oppueou o J& thousand squarc sotors in 1958, and 43 thousand
‘quare cotors of living space as opposed to 35 thousand squire
moters,

J2, I wish to stote, wita satisfaction, that, in cencral, we
vere able to cope with the publisning affair, Printing did not
-urn out to be a bottle-ncck in the Aeademy's activities and it
hasically meets our needs, The wolume of ocur book and magnsing vro-

wuotion for 1959 s nors than 50 thousand publishing sheats /fop-
crorlately B 00 pages’, ad of thise the Acadury Pudlisdar
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House had nearly 35 thousand sheets including over 18 thousand
sheots of non~periodic publicctions, I will renind you that the
entire press production of the Academy Publishing House for 1959
was 13,768 sheets., The Publishing House has increased its ac-
tivity in Eastern literature, publishing, in 1959, 2148 sheets of
books and magazines, prectically twice that of 1958,

33. A significent growth of book and magasine production
during the past years has, to a considerable degree, facilitated
the eclimimntion of the poor situation in the publication of the
works of the Academy's scientistss more than 1000 different books
were published in 1959,

2% 1In spite of the increased metwork of academic megazines
whioh has reached 87 titles at the present time (excluding the refer -
ence works), and an increase in the number of sheets, difficulties
still exist in the publication of scientific works, and a number
of magazines have a backlog of manuscripts, We must remeuber, how
every that it is not enocugh to merely follow the path of increasing
nagasine volume and coverage, The editing offices must be more
scloctire in their selection of articles, must out down on their
v lune, an! should print the scientific saterial in a more condens~:.
w.nner, Tho readers* interests should also be kept in mind,

35, The All=~Union Institute of Sclemtific and Technical In=
formation bas consideradbly expanded its activities and in 1959 pro-
vided ¢t sublic.tion 2f 11 series (out of 13) of :
2urnel [Adetract J in such fields of science and tech~
nology us sstronony ond geodesy, mochanics, mathematics, metallur:yy,
phyeics, geology, geography, onchine bullding, blolory, electrical
~ngincering, and chunistry In the 202 issues of its various
scries vublished last yecar, more than 550 thousand abstracts were
published, Refovativiry Zinrngl is now finally teing published in
arccifind periods a~d this, we trust, willi contirue on into the
future, The time lapse between “ho appearance of the origincl arci-
oi0 unt the auctroot oxceods 8 months only in individual cases and
is heing systemtically uenreased, Ve consider 55 monthe au the
l1lcol, The Institute has cmbarked on 8 course of serious au.c-
pation of ite own wolk and the business of scientif{ic inforantion
as a whole,

36, The mayy facets of the Academy's activities, however, are
stil, rot ssticCactory, cven at the last Anmual beting we statad
that the wain problem was that of increasing the quality of the
sciontifio works of the acodemic institutos. Msamwhile, there is
little doudt that in the ourremt year our growth has pusscd the
growth of the seientific level, Although the Accdemy pa-tinipated
L %@ anma L tor of o rast trportant ~oatercarys & tent .
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woblems, its role was not always the primary onc and, in a numi.v
ot cases, it was not prcvided with the necessary concentration of
forces in the develorment of such problems, We caanot recognize

the great practical returns of the icademy's work, In the intencive
production of a scientific semi-product there is an insufficient
distribution of the final proauct., The coordinating rcle of tne
Academy, as the director of the scientific orchestrz. of the USSR
cannot ve acknowledged as satisfectory, even though this topic was
the subject of anxiety and discussion by the Presidiunm of the Acade-
ay and our preceding Annual General Meeting,

37. In May 1959, the Academy, as was decided by the General
Meeting, worked out the question cof improving the ccordination of
scientific research in the country, In the examination of this
project, mention was mude of the difficulties and deficicncies ir
the work of the Academy which hac been partially discussecd at the
last Annual ¥eeting and partially just meutiocned by me, It was
-aid, in particular, that tne Academy was scattered in the directl .-
of its work, that a number of its institutes have a purely branch
function, and, being in a system and under the control of industiv.
cculd be considerabiy more useful, In the end resvlt, we were co.r-
nitted to the preparation of concrete proposcls for improving the
vork of the Academy, and the questions of cocrdination were marked
for examinction simultaneously with these proposals,

38, As a result of u scries of discussions, & project was
leveloped for such proposals and they were preliminarily discussed
in carly July. Fundanentally, these propcsals, developed with a
consideravion of the decision made by the Academy at the General
Mecting, met with approval, The formulation of the final editing
of the iroject is being continued by those ageacies which receiva?d
the corresponding committmenis, To this still uafinished work, we
brought in a large number of Academy workcrs and other scientists.
Parallcling this, the Academy Presidium at a number of its ex~
panded sessions discuased the designated measures and improved the
project, This work should be continued,

39. I consider it necessary to set forth before the General
Meeting the hasic features and concepts of the project at that stcy -
of its aevelopment which exists at present, Its basis is the coir-
centration ol the .calemy efforts ~n a comparatively few of the
e jor conwem orury scientific problems ana leading fields or sci-.n.
These t'i:lds were discussed ot the last ..nnual Mecting,

4C. The project places upon the Academy, with the partici-
pation of the Gasplan, The Ministry of Higher and Secondcry Specicl
Lducation, and the acudemies of sciences of the union republies,
the ohiigution to Jormulate cnd presert to *the stote for approva?.
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tho basic directions o. scicntific research in the USSR, [he annual
Academy work plans, according to the project, will be authorised by
its Presiaium, while the basic directions of scientific research uf
the country, it is expected, will be approved together with the plan
for aational economy and as 8 part of it,

41, The second main function of the project is that of organ-
izing tho coordination of the most important problsms of soiense on
an cll-union scale by means of creating sounmsils on probloms as
srians of the scientiVic society, strong with high seientific authority
bul not possessing adninistrative powers,

42, A sluilar coordimation is sxpescted for jrovlaus of G ro-
gilonul nature with the participation of umion republic academics cf
scicneis, All of this alse corresponds to the proposals of thc last
»nnual liseting, It is clser, howsver, that the decision of the
Genernol Meeting of the Acadesy was etill insufficient for the oo~
oriination of soientific probless oo an all-union scalse,

43¢ The third real function of the project is that of estad
lishing a porticliy fluld cadre systes in be Acudegyt o mater of
#1oces in the ipst.tules arv expsoted tu bo prosentod to pro~aticuer:
temporury Juulor scientific workors selectod by the .oadeay froo am:
thy ;ruduatrs of higher institutes of leuraing or locally assisn
foc perivis of up to 2 years, Of this susber, at the expiretica of
this pericd, tae Academy has the right to leave, as poruspent emplow .
up to 25% of those most occceptable for scismtific wcrk, The rost a—
subjoot to assignment by the republic gueploms, if ey are young
spacialists, or are roturoc! to their origions places,

4he The projeci alsc provides for o more flexible and acrs
adaptadls structure of the Acadesmy's institutes towards the sclution
of conoreto problets, vhich was r.ccamended by the previous Anmual
Meeting,

45, In ounjunction with the astieipated revaooing, it 5 ex-
soctec. ot some of sur fastitutes or their cledeots will De trans-
forrea ‘o tho vosplan USSR, indwetry, anc tranch ecademics, i.h
shis, of svurse, it is to be kept 1o mind that the tresefer will de
acde not according to amy munifestations of strength sr weckness 1.
1 sclentifio sense, but accordin? to eriteria of dovelopaent of
brarch tremntics,

46, The comments wade in the press aad in oral discussions
about the provosals for cosnging the sumber or namee of the depurt-
z°nts were nov supported in disowssions and did not enter into the
rojeot, There were also no reflectiocns in the roject of o Fl n
or brarsiexrlc, a2 2 walderwdl.s port.on of the lessr sctu .ti%a: un i
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2f e truncoos comnectcd with locay sciant.ric :tJojscis, sovna. k-
hczes ard VU2°s (vyoshuye uchebaoys saveldenlye - institutc of h.gh -
lecariing),

47. The projact conteins instiuctions Jirietec ot increasing
the scientific activity of the branches, strongibeuin, tue rels ol
. deprrincnts in the guidance of Wwec ecorresponding orainches oy
the institute:, and in intensifying aseistance from the scudemy of
Sciences USSR to the uuiou ropunlic acadomics of seicnc:s,

49, al3o includsc are masres W stre;gtlen tac fntroductao.
.f ‘he resulls of seiuntific works intc practice by auministracive
srgans, tie creation of experimsntal shops, eto,

49, Such are the tacic functions ¢f tue roject,

50, Thire 45 no dcubt of th: avecssity for a further Inc.ea.o
in loctl selsace shich cust de sufficicatly Lkigh in level, capcblu
Lf participailing in tae solution of amjor contenporary prodleoms, v
closely ' comcrotely ti-d !p with the iatuvrests of thr cijor in-
dustrial crosg-ecction of its ovm cconomic regiom, .aplureatly. -
n4ly ereatod P oxpanued ac..detdo scicn.if.c cenwers fa lucal ar o
muat be wvinpted in tize %o the major ¢growing iodustricl] reglons,
Jrilarily in the enstuorn part sf the country im cocjurotion with *
Tiherisne Jeoustoeat, as wsell as in e Urels and e Volgs v, T.
coatrast to why btrancacs in *helr classical conoent, eash Juch ¢ - v,
I wssume, oust have 3 fow but smjor and isp.rt.ot foatitutes o f .o
tigucis srecinltive so that thhy "my constituto a single sofontis:.
cr.oonlsm, directly relat:d %0 Soth the Jepartaents >f th Acadcay
sl to the Scwmeritosces, It would o expeslient if the oxponsicn :n°
cea.ticn Jf such conters rould tage place g*rietly arco=uig %0 ~i
- inltiilly a3 the ostidlistaernt cf filia,s de arimeuts of selen.it
institut e xisting in Toecw, leninitad anc other eiti.s, ond tur-
with the "eutting ~f the uahilical errd®,

5l. Io the projcctions o the perapevtive plaa for the Adewel. -
nent of goforce $n the USSR, buimg preparoed at tar orders ~f “he
Gotplan 0 e Prosilium cf the Acadesy «f Ccicnece U3SL j.inm
with *he unlon republic rendexics of scicnocg, tUx V.SKNIL [lpesc- -
an,n Khoenlyd sel 'scokic synystvennykh nouk 11, leaina -~ ALl lnic,
Acadosy of agriculturr]l Sei:ocrs iaeni loalp/, the Jcalexy of K:'ic .
Seicners GGF and the Mindeiry of Hicher and Sec.ndury Spoeidd - -
cition, it ens this lipe of twught that scrved as our lin- of do-
porture,

52, 1 imngine ilhat the acceplance of the specific leagihy
prospects fur selertific expansior ir the MSSR and the recrganizat.-n
of the lealery's wrk in the spirit - f the project s cutlined oy .-

-ll -
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will be o fully satisf.ctory premise for the qualitative growtn of
the academy and ube upsurge in the scientific effectiveness of its
work and practical results,

53, That vestly significant task of seiecting the wost io=
portant fiolds of scisntific research which ws begun ty the Accde--
my Buveral yeurs ago, apparently will now receive worthy forwmmlatior
completion, The coordinotion of work on the most important problens
of science on social principlcs oo an all-union scale will be an
important factor in the fruitfullness of soleatific activity,

54 There can de hardly any doudt that vhem we suscessfully
ccpe with this ruthvr Jifficult problum, life «ill fploce Lefcere us
0L even greater problem - coordimating research om thu scale of tio
entire sccinlist camp, The growth stages of this important aotivity
oan be scen in our ogreemsnts for ocllaboration with the acadenies
of scicnoos of the countries of the Ples democrasivs, and, in u
mmber of major joinmt projects they have already given i:u‘go-ocnlo
r-sults,

55, an comclusion I would like, froa this rostrus and in ths
nomo f the Jenercl Neeting, to sxpress sy dcep grctitudo to our
porty and goveramsat for their untiring efforts in the expaasion
ard blussoming of Sovict science, its produstivity, its ieaderstip,

36, '‘o will expend ull efforts, all knowledge, in order to
rnise the solenco of our country to unprecedentcd heights,

ON TRE RESULTS OF SCIENTIVIC ACTIVITIIS AKND TFE
INTROLUCTION OF COMPLETED SCICNTIFIC WORKS CP THE
ACALZMY OF SCI:ZKCES USSR IN 19%9

(Report ¢! the Aoting Chief Solentific Secretary of the Presi-
diun of the Acudery uf Seliemoes USSR, Cosresponling Neoter of
the Academy of Sciem.es USSR, Yc, K, Fedorov

57, This report year ats one of the most iaportant histo.ical
«arkers in tae life of our ocuntry, maving entered upon the period
of the extensive Building of communisn,

58, The extra XXI Congress of the CPSU whiocn took plass at
the teginning of 1939 projected a grandicee program of the buiidi.;
of commnisa in the USSR, ia the decisions, shich were accepted .y
the IXi Coungress per the rejort of R. S. Rhrus’chev "ua the Control
Fifures for *%: [e elopment of the Matioral Eocnoiy f t'we USin £
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1959=-1965", provisions were made for a new, powerful increase in

the economy of the country and in the cultural and paterial well-
being of the Soviet pcople, The subsequent June and Deccmber Pleuun.
of the Central Committee, CPSU, diascussed the important questions cof
expanding the industrial and agricultaral econonies and developed
concrete measures of effecting the declsions of the Congress, The
resilts for 1959 not only showed a fulfiilmont but a significant
surpassing of the seven-year plaa's first year,

59 The period of the extensive building of comuunist plac:s
special prcblecms before our scienco. In the near future the Sovie:
Union will assume first place in the world in all basic indicators --
in its technnlogical level, in its degree of industrial develonmert.
in the well-being of its inhabitants, It follows from hcre that in
the subsequent foruard progress we will not be able, to any con~
sidcrable degree,to take adwvantage of foreign expcrience, and it
mst be our science which will have to lay new roads for further
sciontific and technical progress,

60, Such a positiom currently oxists in some fi-lds of sci-
oncc and technology, It must soon be established in il fieclds,
e know that it will be so, but it cannot occur all by itself, A
similar level of expansion of Soviet science will be attained as
the result of stubborn efforts on the part of the entire huge col~
lective of Soviet scientists,

6l, Our science must provide a contimual supply to the cur-
rently oxpanding technclogy, industry, and agriculture, It is
necessary to mnke rapid decisions of those probleas which arise in
industry, to mnke a wide and rapid introduction into practice of
the rosults obtained from the study of new phenomena and relation-
shipe, A great number of such current problems must be resolvod
in the institutions of the Academy of Sciencecs USSR, Apparently,
our institutes must solve the more complex problems of this order,

62, MNevertheloss, the immense perspective of the further ex-
pansion of national econony requires us to meko bold arrangements
ond decisions of the major (amd difficult) problems which are the
basis for the subsequent novement of science, conducting work on the
borders of the kmown, and opening up new phenomenon, Such problems
whose nethcds of solution have cs yet not been deternined, must be
treatod by the more qualified sroups of scholars and must be an ir-
rortant (if not the basic) clement in the activities of the acederic
institutes,

63, Let us rememdber that the XXI Congress of the CPSU found i-
necessary to attain, during the course of the seven-year plan, an
even oor> rapdd expansion of all branches of science, the accooplsow
ne.” . LUpovlant the o 24f -7 cegerveh whiak w11 factll ate vl e
rriem.f c=tccanierl Drocress.
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64, With the ain of a rapid expansion of all branshes of
knovledge, the control figures, approved by the Congress, anticie
patc the oreation of the necessary conditions for the agcomplishe-
ment of important theoretical research and new scientific dis-
coveries, The state is sotting large funds aside for the building
of new scientific imstitutions and the equipping of institutes and
lebsratories with the most modern equipment, The materinl=technical
supply to the Acadenmy is growing uninterruptedly., We constantly
feel that great attention, the considerable solicitude for soiencu
and Soviet scientists by the Commnist Porty of the Soviet Union,

65, The introcuctory words of the President mentioned the
rrowth of the oadres and the expansion of the material ard techniocu.
foundation of the Academy of Sciemces during the past year, How did
the Acudenyy operate in 19597

60, In examining this question, we must consider that the
Acadeny of Sciocnces performs two functions, Our institutions are
conocrned with a ¢artain, rslatively small portion of tae scientifio
~ndeavours being conductsd in the Scviet Umion, At the same tlinme,
the organized body of the Academy of Sciences, in one form or
cnother, guides all of the most important scientific works in the

country,

€'e 'Tnis second function of the Academy of Sciences is ex=
trenely rcsponsible, Depending on how well our collective executes
its guidance « in a direct or roundabout way = over scientific re-
search, will show the effectiveness of the huge funds proviaed by
the stote for the devolopment of science,

68, The oombers of the Meeting have the report on the actie
vity of the Academy of Sciences USSR, Following is a short sunpary.
priuarily on thc work which has been completed in the leading fields
of sciense 28 leterrined at the last innual Meeting cf the ncadexy
in Mu>ch 1959,

»
/ 69, The rcsults of the wurk on the problems of studying com=
nic space were an important victory for Soviet science vhich was
marked in 1959, Three flights of Soviet cosmic rockots gave sciure
tific results of exceptional value which were recognizaed hy tle
entirv world., An crtificial snte)lite of the Sun was sreated, Tre
~xternal radiation belt encircling the Earth was discovered and it
extent determined; an exoionospherioc current ring was discovered at
a distance of several tens of thousands of kilometers from the Eurtl.




o

70, The second Soviet cosmic rocket which reached the Moon
on mber, permitted, by direct methods, a verification of
t46 stppositions Soncernins the magnetic field of %he artificial
Enrth satellite and the exccution of a nuuber of other coasurcnels.
¥ wns cstabltishod that-—withintne—timits—of wccuracy of the exper: --
meft, the Moon does not possess a magnetic ficld and does not have
radiation Yelts,

s,

71, For the first tine a flight around the Mocn vas made und
photographs taken of the surface opposite thu Eurth werc trane.-
nitted by television to the Earth., In doing so, i¢ was aecessary
to provide radio communication and effcct control of the scientifac
equipment, as well as orienting it in space at a distarce of 400
thouscond kilometers,

72, In 1959 the sccond step was takcn in studying cosaic
spaco and it brought not only important information about the
space around the Earth within the lunar orbit but also provided
tie intoresting perspective of new discoveries in the various
fields of scienco, especially in physics and biology, in conjunctiur
with the study of the unique physical state of matter and radiatiou
in the inter—-planetary spacc and the possible forms cf 1life on tha
nearest heavenly bodies,

73. Soviet scientists, tcgether with the pecple, arc proud ol
the fact that this step. like the first, wus madc by our liomcla 7.

T4e Rccently concluded tests cf new powerful rockets are per
nitting us to plan subsoquent stages of cosmic space study, The
Soviet people are indeed paving the course into the Cosmos for oll
of humanity,

75, This ycer marked vast achievements in yet another impor%-
ant scientific-~technical direction — in atomdc physices and in tl:
pcaceful usc of atomic cnergy, ‘ork has veen completcd on the
world's {irst atomic lce~breaker the "lenin", thereby opening ncw
hopes for utilizing the Arctic Ocean,

76, The front of scientific research in the field of nuclear
physics and atomic power has been expanded, A new Institutg of

Mucleer Ih ecad iences, Uz as been
oened; it is equipped with an atomic reactor, The atomic re—
actors IN the Reademy of Sclences, Georgian SSR, and in the Physicc-

tuchnicul Institute in Leningred have been put into overation.
Soviet scienticts, continuing on a broad scale rescarch in the dc -

velopment of controlled thermanucloar reantiops, have cttained real
ScicntiTTc Tesults, ~

T




77. The successful flights of Soviet cosmic rockets and the
achievements in the field of utilisation of atomic energy are
simultaneous proof of the advances made by our scionce in radio
onginecring, electrical sngineuring, heat ongineering, and in a
number of other fields of science and technology., Research on
solid state physics, conducted in the Physicotochnical Institute in
accordance wita the problem approved by the Meeting held last year,
permitted a newer understanding of the nature of tho strength of
many substances and the mechanism of their destruction under load,

76, Iaportant results were obtained in the study end develop—
ment of new semi to and devices, Thus, in the In=- .
stitute o conductors in Leningrad, where research on thermo=—
elements has been underway for a long time, success has been achievec
in the creation of converters of thermal energy into electrical
encrgy which has very important practical significance,

79. Among the other intaresting results obtained in physics,
#e should mention the development of a molecular oscillator with
axceptional frequency stability by the Physics Institute imeni P, N.
Lobedev, This may be compared to a clock which deviatus by only
one second in a period of several hundred years,

80, The Institute of Physical Problems imeni S. I, Vavilov
has gaincd real results in the study of matter at low temperatures,
A gevice en developed for the production of liquid helium

out the nced of intermeciate cooling stages.

81, One of the more important subjects in the summary, as cp-
prcved by the last Annuol Meeting, is power engineering, The
Jlectrification of the country was viewed as one of thac more ime
portant tasks of the Soviet government frog the very conception
of our govcrnnent, Now, when the GOEILRO /Gosudarstvennaya Kumissiyn
Po Elekirjifikatsii Rossii - State Commission for the Elestrification
nf Russig/ plan iis been overfulfilled many times before, the
Cor-mnist party again raises the mission of a significant oute
Jtripring of other branches of the economy by the growth of power

vngineering,

82, In Lis specch at the all<Uniocn Conferonce on Power En=
esineering Construction in November 1959, N. S. Khrushchev indicated
that the projectec plan for the electrification of the country in
15=20 years and the perspective plan for the development of the
national economy in the same period must become the main pillars of
our program of communist construction, Of considerable importance
in the expansion of eleotrification is the transporting of electrical
anergy. Our institutes have done much work in this field, In the
“nsvitute of Poior Engineering imeni G. M, Krzhizhanovskiy, technical-
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ecoaomical study has been completed on the unification of the powe.
systens of Siberia and the Europcan part ot the USSk into a single
power system and on the conbining of thermnl and Lydroelectric-~
power stations into a single system,

83, The nethod of electrodynamic modeling has received fur—
ther grotwth in our institutes, and this permitted thLc study und
the solution of mcny questions on rogulation, contrel, enu pro-
trction of long=distance lines of alternatin; and dir:zct currens
clectrical transmissions and joint operction of both systcmsa

84, The draft projects developed by the Institute of Electro--
mechanics on super-power turbogensrators of 750-1000 thousand kiln-
watts are being utilized by the "Elcktrosila® factory., It should
be mentioned that just one 72,000 kilowatt generator of thc bmeor
GES (gidroelektricheskaya stantsiya - hydroelectric station) is
equal to power to 2ll eight generators of the pioneer of Soviet
elcctrification — the Volkhov GES; while just ome 500-700 thousar.
Kilowntt gonerctor of the Xrasnoyarsk GES will be equal in power t
all nine generators of the Dnepr station,

85, Considerable attertion wvas given in the report year to
the expansion of the various branches of mcthematics and computer
engineering., Last year, our mathematicians solvcd a number of in-
portant theoretical problems: for example, corresponding membe>
of the Academy of Sciences USSR P, S. Novikov obtained & comple <
so>lution of the so-culled "Burnside problem", Also, thc mathe-
maticians introduced new computers. Ome of these is the universal
electronic computer M-20, In operating spced it considerably sw-
passes previous scries vroduction equipment,

86, Electronic computers are now coming intc use for piannir -
calculations and for the solution of certain economic problems, T
Department of Economic, Philosophical, and Legal Sciences, joint. -
with thc Siberian Depertment of the Academy of Sciences USSR, m~. .
an experimental mathematical calculation on an electronic cooputer
of the inter-branch balance of production and the distribution of
prcducts in cnc of the uconomic regions of the USSR, ‘fhe Insticv-t
of Complex Transport Problems and the Computer Center solved somec
problers on the selection of the optimun plans for railroad and
motor vehicle transportation and on regulating the flow of empty
cars on rall lines, The officient movement, conducted on the tisi.
of such calculations, will permit the economizing of facilities
mcasurable in tens and hundreds >f millions of rubles,

87. However, the work conducted in the given field is totall—r

insufficicnt, The plans for tke use of computers, however, in
plrnaing the n~ticnal eccnory and in eccnomic research arc very




lcrge, A complete exy .usion of such research has an excecdingly
high significance for efficient management of the national econoay,

88, Fundamentol attentiun of the researchers in ths flell o2
chenical scionce was concentruted on the realisation of the dew
cisiocns of the May 1958 Plemum of the Central Committec CPSU and
the ZXI Congress of the CPSU,

89, In the past year, there has been a considerable strength~-
ening of theoretical ressarch in the chealstry and physics of
pclyme-s == one of the mosl important uirections in sclence and
mentionec et our meeting last yoar. Interesting resuits were ot—
tcined in the study of new polymers., Most of these polymers hac
an increased materinl thermal stability, while others, for exampls,
venton, are distinguished as weil by high mechanical strength,

30, Of extreme interust are the catalytic systeis developed
bty the Institute of High Molecular Compounds, Their use opens
now vistas for the obtuinment of such important elastomers as cle~
~olybutadiene anu cis=polyisoprene,

91, Jointly with the industrial research imstitutes, prepara-
tions were made for the development of tests, and in certala cuses
industricl procduction cof polypropyleme, poulyformalaehyde, animo=
enanthic acid, acetic zcid, and a pumber of other products, motkods
of synthesizing which were proposed by the institutes of the Acadery
of Scliences USSR,

92, The institutes of Chemical Physics, Petrochemical Syn=
thesis, Orgnnoelemsntal Compounds, and Electrochemastry conduc.ed
significant work on obtaluing and studyiag polymers with conjugete
acuble bonts possessing new and very interesting electrophysiocal
properties, Ghese polymers were obtained through the use of thermal
and radiation actions, .mong them are substances witih high therm-)
stalility and eieccrical coaduotivity changirg in 1elaticn 4o
vemperature, rith a high susceptibility and abnormally high die~
lectric constants, Sows of these polymers give appraciabla vaiucs
of tleruoeleciurondtive fo.rce, In stu.ying such systems, new
rhenomena were discovered: the rolaticn of electrical ccnductivity
to the orientation of tha polymer chains and others, The dis-
covered elecirophysicul properties of these polymeilc materianls
causes sone of them to resemble seniconductors, forrites and {erro=-
electrics, #hich maoy be of comsiderable interest ‘o practice,

93, Ia 1559, there was a comsiderable expansion in work cn
the chemistry of svalconduciors, In the Institute of General wad
Inorgauio Chemtry imeni N, S. Kurnakov, for exanple, comnounds
wero olLtainad .:swesing extreacly hich photo sensit‘.vi by in the

» e ape” vrsdon of 4 Te WML,
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94, It is kaown that considerable importance has Leen attache.
et the present time to the problem of obtaining exceptionaily pure
substarces, In comnecticn with this, interest is fuund in the de-
velopment by the Instituie of Geochewisiry and Anclyticel Chemistiy
imeni V. I, Vernadskiy of new sensitive methods of determining
impuritics in semiconductor materials (germonium, silicon, etc,)
vith the aid of rudiocactive analysis, as well as by other physicc~
cherical methods,

95, Interesting resu.is were obtained iu tie field of radi.-
ation chenistry, In the Institute >f Putrochemiccl Synthesis, for
example, it was shown that with a combination of radiation and
thermal actlon on hydrocarbons a considerable decrease in the
cracking temperature anld a more advantageous compoaition »f pro—
ducts may be obtaired, The recults serve as the foundation for
the development of technical specifications for the design of en-
larged instellations,

96. Proposals were made for two new types of organic heat
sonductors for mucleuar powur ceactors, The Institute of Crgano=-
Zlemental Compounds, jointly with the Institute cf Physical Chemistiry.
davelopad a radiation method for cbtoining organic glass of u large
taicxness (up to 250 mm); this year, this wethod will Le introduced
into iniustry,

97, The Institute of Geuchumistry aad analytical Chenistry
proprsed a rapid and simrle extraction method for scparating nep-
tunium=239 from irradiated uranium, The Rcdium Institute imuni
V. G, Khlopin developed new extraction and ion exchange methods of
separating uranium, plutonium, and other radioactive 2lements,

98. Awong the results ovtained on tae cheaistry of natural
and biologically active compounds, one should mention the synthesi-
and study of organic mutagens, cancerolytic peptides, preparatiuns
with anti-tuburcular, unti-helninthic activity, and others. Prepa-
rutions possessing protective activity against radiation sickness
were synthesized,

99. The volume of work on the chemistry of rare elements hag
incrcased, Obtained and studied were new simple and complex com=
nounds of a number of rare elements,

100, For one of the important problems of chemistry - the
cheory of chemical structure and reaction copability — ihere werc
weveloped in 1959 the nrinciplea of the quantitative celculation
»f thoe influerce of thc siructure (polar fagtors) and qualitative
calculations of the influcnce of conformation on the condition of
;he tantomeric equilibriun,

-19 -




101, Considerabl. successes were achieved in the stucy of the
effect of free radicals and active particles on the course of variow:
ckenical reactions and processes, in perticular in the new field cf
radiation-chemical recctions in solid phase at low temperatures,

102, The study of metals and alloys wes concentrated on the
«velopment of elloys with particular propexties for tho now fieids
cf technology.

103, The Institute of Metaliurgy imeni A, A, Baykov developed
nce” high~temperature materiuls on the basis of niobium, as well as
nev high-strength titanium alloys,

104, There has been a development of the dislocation theory of
the effact of o sharp loss of strength and ductility of mstals when
o very thin layer cof liquid low-melting metals i3 placod apoa their
surfaces,

105, Considcrable stixly was made on the problem of "Radio Elec=-
trcnica®™, The Institute of Radio Engiaeering and Eleotronics has
couplcted work which estoblishes methods for designing radio relay
communication lines with large intervals between the intermediate
stations, Develooments were mude in orcating waveguide lines for
lorg-distunce compmnications with a carrying capacity of nundreds of
television ond hundreds of thousands of talephone transmissions,
Iaportant resuits were obtained im the field of studying radioc waves
and the creation of lowenoise communications faciliiies,

106, New methods wcre developed for gemerating and amplifying
very high frequency oscillations., Semi conductor devices were de-
veloped for low=nuisc auplifiers and new types of cathodes were
proposed which would pernit a significant increase in the operating
life of electronic squipment,

107. The iadio Enginecring Institute conducted important wer.
o>n the creation of electronic systems for accelerating elementary
particles und for studying high frequency phenomena in plasma,

108, Theo btasis of technical progress under contenporary cone
ditions are, as is known, autom:tion anc teleuechanics, Solentifi:
rosearch in this fielc during ths report year was directed towards
feollitating u gradual transfer to complex autoaation of production
arocesses, to fully automatic enterprises,

109, The Institute of Automatics and Telemechanics proposed
new principles of building optimal and self-edjusting controllea
systems, The research made permitted the suocessful solution of
tertain actuanl ; rectical problems, Thus, at one of the factories
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~f the koscow Sownarkhoz, there was introduced a self-adjusting
system, dovelopecd by tne Institute, for the automatic selection of
the optimum position in space of parts of a complex form, The use
of this system nas a considerable economic effect, saving, at cnly
one factory, approximately 200 million rubles per year,

110, Of considerable interest are pneumtic devicas which
execute elementary logic operations, On the basis ol these devices
nertain standard automatic control circuits vere developed in 1959,

111, At the present time theoretical founcations hive been
created for the wide employment of tne principles of optimum contrcl
of 2 process under the most varied circunstances, The problen is
now their practical realization,

112, Thanks to computers, important problems in mechanics,
particularly in the field of the aerodyncmics of supersonic veioc.-
tics, were solved last yeer, For exanpl:, the Computer Center dis-
veloped mothods of calculcting the streanlining of blunted bodies
of votation of constant shape and bodies whuse surfaces are vaporize
when they move at high speeds, The best known pechanics of the wcric
worked for many years on this problex,

113, The Institute cf Mechanics propoced a new me*hod ef czic. -
lating the non linear flutter of pcnels for aviation an’ othes con-
structions at high and supersonic specds with a consideration fo.
heating; it was proven that aerodynamic aamping plays a very import
ant role in caleculating the axially symmetrical flutter of a circul o
cylindrical body, In a strict non linear Lyapunov arrangement, the
Legrange theorem on the stability of oovement of a solid body having;
cavities with an ideal and wviscous liquid w.s .roven,

114, Important results were morked in the study of our planct,
its atmosphere, occans, und easth's crust, The basic work on the
program of the International Guophysical Year vas conciuded in 195,

115, The occansgraphic axpaditicns of the academy ccnductel
extensive study of the 'lorld Ocean, Particularly vniuable studier
were made in the Pocific and Indian Oceans and in the waters sur-
rounding the Antarctic,

116. Important stuciss were conductad by Soviet expecitionc
with participation of the Academy's institutions on the Antarctic
continent, In the past year, Soviet scientists-polar workers
created un the Antarctic a scientific station at the Pole of hela-
tive Inaccesibility; cperations continued at the stution on the
Southern Magnetic Pole; & remarkable crossing wes maude across toe
antarctic continunt to the South fole,
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117, Mention should be made of the completion of collection
of information by the Institute of Physics of the Earth imeni Yu,
Shnidt on the seismicity of the territory of the Soviet Uniong
seismic maps were prepared, and the preparation of corresponding
reference materials, very important for calculating building norns
were carried out,

118, 1In the field of atmospheric study, our scientists were
abla to advance in the cevelopment of mumerical methods ot long=
term and short-tera weather forecasting, In the past year, ma-
terinls were analysed on the structure and regime of the upper
atmospheric layers obtained through the aid of artificial earth
satellites and geophyslcal rockets, as well as by the results of
studying the spectrums of polar lights and other optical and eleo
tromagnetic phenomens in the atmosphere, The new information
changes the previous conceptions of the Earth's air blanket,

119, hs a result of the many expecitions and field operations
ocunductud Juring the course of the IGY, much material was accumi-
lated, An important problem for the academic institutions purtici-
pating in research on the IGY program is the expeditious processin.,
analysis, and genvralization of this materinl, We must keep in
mind that ocur institutions in the geophysical, geological, and geo—
graphic fields are in turn very actively gathering matericl in the
oourse of field operations, but unfortunately, are moving much
slower with its analysis and processing,

120, Muoh wecrk wns devoted to studying the fundameatal laws
grverning distribution of the mnin mineral deposits in tae earthis
crust, The results of these studies were used in the oreation of
mops of thu known and ;wobable distrioution of the various groups «
aineral ores in bowels of the earth's crust, The methods for solvar,
the most important problems of geology were moted -~ the interrolatic -
ship of tectonies, megnutism, anc ore formation,

121, Much work was done by geologists in the study of gase
bearing capacity of matural materials, For the first time, & quanii-
tative prognosis vas mude of the gus reserves in the entire te-ri -
tory of the USSR and in separate regions,

122, A olassification of ore=bearing territories was developed
which is the scientific basis of prospecting and surveying operaticne

125, As o result of the study of rare clenents ‘n the varios
genetic types of hydrothersal formations, certain geologiocal ruleJ
for their distribution were evolved,




124, Nuow ueposics of phosphorices wero drscovered in ivha Lower
Permian layers of the Southern Urals,

125, A pany-year oneration was concluded on the formalation
ol prognosis maps laying ths basis for plans for the cevelopmert of
¢il and gos nining in the Pre-Caucasiar and other regions,

126, A study cf therma) energy resources resulted in the 1o
cation of large cites in the Soviet Union with virtually unlinited
resources cf heat, loccted at deev levels but fully accessible f-r
nge for practical purnosas,

127, 1In the study of the natural resources of our country, cn
important role was played by the Council on the Study of Prodnective
Forces, It organized expeditions cf & ccmplex naturc which studied
the possibilities of distributirg the productive forces in the vuri vs
regions of the USSR and were concerncd with prospecting for mew scu ::
cf raw materials and energy.

128, In 1959, the SOPS (Sovet Proizvoditel'nykh Sil Severa -
Council for the Productive Porces of the North), jointly with local
orsanizations, conducted two major regional couferences in Magedur
and Kustanay, as a result of which a technical-economic evaluation
ras made, a sumnary of the —esources of these regicas was ccmplled
and recomnencations were developed for their complex utilizection,

129, In complying with the decisions of +he XXI Congress C'SC
and the July Plemunm of the Central Committee CPSU of 1959 on measur. -
for expeliting technical progress, the Academy's institutes did ccu~
siderable work on the ereation of new and intensification of existinc
technological processes - one of the most important problems indi-
cated by the past .nmuel Meeting,

130, Thus, new methods of modeling and measuring thermoelasti-
streases for calculating the strength of parts for ncw pewer en-
ginearins; equiprment were developed by the Institute of Machine Sciz : .
The Institute of Mctallurgy imcni A, A. Baykov propused and is corn-
duocting experinental-industrial testing of the technologierl rro--
cessing ~f cast iron with high phosphorous content, thereby fecili-
tating the complex utilirzation of all valuatle components (iron,
phosphorous, and vanadium), A technolopicel flow sheet for the e
tracticn of gercanjum and gclliun frem power engineoring coal, whi.c..
i3 toing checked out by industry, was jcintly developed with the
Institute of Mineral Fuels,

131, The Institute of Mining has developed & method of calcu-

lating the rotionnl perameters and selection cf parameters of mining
equirment, Some of the cachine twilding plants, on thc basis of ti::
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Tnstitute!s studies, a.e designing and producing equipment and de~
vices for autom.tion and mechanisation of mining operetions,

132, The Institute of Mincral Puels has deweloped the theo
retiecal bases of tho processes of enriching conl — magnetic, asro~
suspension, and radiomotrio - which permit the complete automction
~»{ the oozl enrichment, a nevw prooess of oxidation pyrolysis of
natural and industrial gases to obtain unlimited hydroscarbons
(etiylene, propylens, ets), which is an important raw saterial for
the produotion of synthetic materials, has been turned over for
industrial-experimental testing., This process differs froa the
oreviously known ones by the simplicity of techmological form
high output production, 4

133, A mumber of important developmeats in modern science,
nentioned by our last year's meeting, refer to the field of biologr,

134 The Institutes of the Departawnt of Bioloygical Seiencen
concuoted oconsideradle work on the revamping of the plan of soi-
“ntific resocrch in accordance with the decisions of the Decenber
Plenum of the Central Coemitteo CPSU of 1958 and XXI Congress CPSU,

135, The oritical commsnts directed at us at the Deceaber
Flonum care assisted by a unification of the creative forces cf
Soviet biologists, and the rebuilding carried on in 1959 aided both
tho estaclishment of important theoretiocal problems and the strengthd .-
ing of tho bonds of the acaleaic institutions of the biolo:ical Cie':
with the practice of agricusture und nmedicine,

136, On the basis of previously accumulated data, a propcsa’
was presented to the Council of Ministers USSR and the Centrai Cor
nittee CPSU for the best use of nstural resources, on the use cf new
tooknologiorl processes and preparations in industry eto, Many of
these have been accepted,

137. Of ioportance to agriculture are tho proposals on com-
~ating soil ervsion, on mustering and inproving saliniferous lands,
The putting into prac‘ice, oa a large scale, of the recotmendec
compiex of measures ou cumbating erosion (the use of aati-erosive
agrc technology, the devoiopmont of protective forest growth, the

soin: of grass) would pernit an in the total n harves’,

of approximately 1l=2 billion poods pood ®= 36 snnually.
138, The systen of mecsures for ipproving saliniferous land:

succnssfully pussed its tests in the soutbern Waraine, in the Volpa

area, and in Kosakhstan, This opened the possidility for a furtier
mastery of saliniferous lands for the sowing of grain cultures anc

-2 -




fodder pasturee, Ve must consider that country's land fund comsis?i:
of more thamn 100 nillion hectares of salinuferous scil,

139, 1he results of the work of the Institute of Genetics cn
incroasing the percent of fat in milk froo cattle by neans of
breeling hirb-wield lean-ailk cows with bulls of tne rich-~milk me: .
dezerves serious attention, For o wide sclentific~proluctive veri€.
cation of the pedigreed properties of the selcctsd uybrids, the In
stitute sent 90 bulls to the faras of the scientific-research
institrtions, kolkbhoses and sovkhcses in various regions,

140, Important results were achieved by tne Mnin botanical
Garden in the development of newer more productive varities of whe-
on the bsis of the principie of remote hylridisation,

141. The Institute of Biologieal Physics sampled, on a sent-
productive scale, and propores tne introduction in agricultural
practice of pre-—soving exposure of vegetable seeds which inerecsce
tae harvest by 15-20%,

142, It mes indicated in the decisions of the XXI Congress
CPSU that the expansion of biology will facilitate tke use of itc
rchievements attaired in the fields of physioal and cheuiccl seicnc sa

143. In 1959, the biological instituiions mmd: a considerapl:
wi-er use in their work of ube neu muthuds of physics and chemis - -
Equipment was duilt to calculate the exact physical characteristic.
of tiolojsdcal processes,

144, The use of electronic calculators by the Institute of
Higher Norwous Activity permdtted the detection of the slightest
ch~nges in the cctivity of whe br.in,

145, In the Institute cof Physiology imeni I, P, Puvlov, neu
electrophysioclogicnl data were obtained which characierize the r ~ro-
sentation of tho intermal organs in the cortex of the brain and
prove the correctncss of 1. P, Pavlov's conception of the nucleus
of the amalyzer and i%s locnlisation,

146, All this, of course, is merely the first stuge in th.
eanploynent of the rewest exnerimental possibilities in the study .
tioloeical procosses,

147. The study of the physicochemical rolationships, lyir: c.
the basis of the annir'cswation cf the life activity of organict
has been considerably expanded,




148, Great succeuses were achieved in the gtudy of nucleinis
acids, Thus, the Institute of Biochemistry imeni A, N, Bakh dis~-
covered the phenomenon of the intermittent tramsition of the
convoluted configuration of a viral ribomucleinic acid into an
unfolded chain upon heating of the solution, It was established
that the entire molecule of the nmatural virul ribonucleinic acid
is forned by one high-polymer contimuous polyribomucleotide chain
vith a molecular weight of 2 million, The completensss of this
chain (i.,e,, the primry structure) plays the decisive role in the
manifestation of biological activity of mucleinic acids.

149, The Institute of Microbiology hns discovered the lumi-
nesoence of mucleinic acids and their derivatives in the ultra-
violet range under thc influence of exposure to light; this has a
real significance for the understanding of the changes of mucleinio
acids under the influence of light radiation,

150, The Institute of Plant Physiology imeni 1. A, Timiryasev
hns obtained interesting data concerning the energy exchange in
rlant roots upon absorption of nmutritive elements from the soil, It
wos discovered that the initial assimilation of phosphate by the
roots is made by means of absorption through the glycolysis and the
cycle of carbonic acids into the composition of the adenosintri-
phosphoris acid.

151, If we are to speak about some of the contributions to
medioine, then we should mention that in the report year, the
hoacey hus begun a cumplex study on the problem cf cancer, In
adition to the Institute of Radiation and Physicochemical Biology,
studies in this field were begun by the Institutes of Cytology and
Biologiocal ?hysics,

152, A methol has been develuped for transforming cortisone
and hydrooortisone into new, more active, steroid hormones = pre-ni.-
sone and prednisolonms, 1t was suggosted jointly with the Kurgansk
Mo.ical Preparations Plant to regulate the factory nroduction of
domestic hibberillin and teat samples have already been received,

153, The Institute of Microbiology has developed and turned
over to design organizations, documentation for designing a factcry
to produce the bacterial ensyms amylase, which is of comsiderable
importance to the textile industry,

154, Valuabie results were obtained by zcologists, botanists,
and parasitologists,

155, Ve can thus mention, that the institutes of the Department
of Biclogiecl L.icneus, to 6 considerable dedgree, have revisec and
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developed their research in light of the critica: comments which
were made to our biologists by the Central Committee ot tue Ccm-
mmnist Purty,

156, The fundamental works of the institutes of the Lepart—
ment of Economic, Philosophical, and Legal Sciences were concen—
treted on the complex study of the laws of transitiun from sociali~
to communism,

157, The institutes of this Department, torether with tle
participation of scholars from other institutes rade reports to i
Gosplan USSR on the tempos and proportions of national econonic ex-
pansion in a general perspective, on the complex development of ali
forms of trensport, about the economic competition between tine owo
systens and thc ovrojections for the economic expansion cf the main
c~}italistic countries and others,

158, The Institute of Econonics nss made a theoretical deve-
lopment of the basic methodologicil questicns on the balauce of
national econony, gave an evaluation of the conditions which de-
termine the expansion rate of socialist economy, prepared sug=—
gestions towards increasing productivity of labor in individual
branches of industry of the USSR, made studies on the basic die
rections for decreasing the capital capecity of social production,
Tae basic laws and characteristics for the establishment of in-
dustrialization in individual countries unuer condivions of eco.icm.'~
collaboration and international division of labor in the socialist
camp were studied jointly witha the economists of the countries of
the peoples! democracies,

159. The Institute of Philosophy has prepared a book, "On
tne Emergence ond Evolution of Socialist Society', which presence
a cystemc.tic dclineation of the basic laws of the emergence and eveo.-
Jution of the socialist socieiy, and generalizes the experience of
socialist construction in the USSR,

160, Considerable attention during the report yecr was de-
voted to the creation of papers gemeralizirg the laws of uistorira
evclution, as well as the preparation of lesson books and study
aaterials, We should mention the multi-volume ®History of the UCS .-
(from the ancient times to the present cday); five volunes of this
pablication, which it is hoped wmall te completed by the 50th Gctob.uz
Anniversary, are devoted to the history of Soviet socicty. The
compilation of a five-volume general study, "The History of the
Great Octooer Socialist Revolution", has comnenced,

161, We should mention chat volume VI of the rulti-volume A1
Werld History" hns been published; a nurber of irstitu*tes of the
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Department of Historic..l Sciences participated in its compilation;
the work on volumes VII and VIII has been completed,

162, The Institute of Fhilosophy has published volumes III
and IV of the "History of Pnilosophy" which reveal the most iwe
portant stages in the development of philosophy in various countcries
and on the philosophy of ibe peoples of the USSR up to the beginnin:
of the epoch of imperialism and the proletarian revolutions; per-
tiocular atteation is devoted to the questions on the formation of
darxist ideology.

163, An additional publication of the collective works "The
Fundamentals of karxist Philusophy" wus prepared in which o syse
tecatic exposition is given of the bases of dialectic and nistorical
matericlism, generalizations are made on the practice of gommunist
construction and the aewest information on modern natural sciences,
criticisms are wede of tne mein trends of modern bourgeois philoso-
phy and sociology.

164, The growth of Soviet literature 1s characterized by tne
urge to sclve actual problems of modern literary life and a deeper,
in comparisou tu previous years, attention to the theoreticsl
problems (socialistic realism and the courses of its evolution,
general laws of the literary process in indivicual national lito,-
atures, etc,), The developmecnt of the theory of larxist literery
writing is organically tied in with the struggle against foreign
bourgeois and revisionist concepts, especially against structuralis-
vhich has recenily be.ome active, _

165, Measures were taken in the ﬁel& of linguistios to
strengthen the scleniific research work on the theory of Soviet
language science,

166, A consicercblc and still increasing portion of scientific
research is being conuucted in instiiutee and laovoratories, which
are under the jurisdiction of the branches of the Academy of Scichacs
USSR, During 1959, the position of the branches beceme a 1itile
ationger, Their scientufi: production was also increased,

167, 1t is impossiltle to enumerate all of the works conducted
by tne branches, therefore, we must limit ourselves only to indi-
vicual examples to characterize their activity,

lo8, Thus, the Urul oranch developed tae theory of a new geo :
rhysical methoda =~ a continuocus active core sampling by electrical
aeans for the location of ore zomes in bLore cross sections, New
~osuits, ootained in the {ield of the chemistry of dispersed and
“urc elumente {;allium, germanium, selenium, etc,.), purmivted a
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recomuendation of the technelogical methods for the reccvery of &
rumber of these elements and heve been accepted by industry for use,

169, A technolegical scheme was proposed for obtaining ferro—
anc mrnganese-silicon from the poor phosphorus ores cf the Urals
which will pernit us to eliminate the transport of monganese clloys
from the southern areas of the country tc the Urals,

170. A large number of organophosphorous compoundls, actively
effective apainst the most varied blights of cgricultural and fruit
cultures were synthesised in the Chemical institute of the Kazan
broneh, Preparations for the treatment of eye diseases, glaucoma,
herpcs tonsurans und others were developed and introcuced inte use,

"7ls The Kol'sk branch, for the first time in the USSR, do-
veloped a flotation method for ferrous quartzite, thus producing
iron ore concentrates with a high iron content, The method is being
introduced into practice at the Olenegorsk mining-prccessing enter—
orise and the Cherepovetsk metallurgical plant and will permit a
saving of up to 70 million rubles annually,

172, The Moldavian branch has completed its work on tho iatro-
duction of Buropean grape culturas, one cf the most statle agzinst
phylloxera, The sevings which this werk will provide during the
seven year plan in Moldavia alone will be measurable in the hundreds
of millions of rubles, ¥

173, The Dagestan branch has ccmpleted an interesting work
based on the construction, close to the Makhachkala thermoelecctric
st~ticn, of buildings using terrcstrial heat, Research on the
thermal conductivity of indium antimonide in 2 magnetic field has
permitted 2 verification of the existing theory of the bMadzhi-Riga—
Leduk cffect for the case of strong nagnetic fields, The correct—
ncss of the theory of this effect was verified,

174, Ve must mention, in additicn, that the supervision of
the scientific enterprises of the branches by the departments of our
hAcademy still remains, as before, insufficient,

175, The Siberian Departrment holds a particular place within
the territorinl orgnnization of our Acadeny,

176, All of us understand the huge role of the natural re—
srurces of Siberia in the future increase in the productive forces
of the country, We greeted the patriotic besinning of many of our
outstandin;; scholars and youth who took part in the rapidl expansion
of science in the more importont centers of Siberia,
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177. The body of the Department totals, at the present, some
2000 scientists ard 3000 scientific-technical workers, In 1959
nearly 600 scientific research projects were complcted, and the
results of the work on 25 of them have already been introduced into

practice,

178, The first production of the newly created institutes of
the Siberian Department came out in the report year, These con—
pleted works deal with various fields of science,

179, The Institute of Hydrodynamics, for example, conducted
theoretical research on the jet flow of gas, developed & theory of
weve motion of liquids in shullow weters (in connection with the
problen of "tsunami'), showed the action of cumulative charges in
ground crccking, etc, The Institute of Theoretical and Applied
Yfechanics and the Institute of Chemical Kinetics and Combustion
studied the questions concerned with power steam-gas equipment, The
Institute of Mining has published a monograph on the development of
the cozl deposits in the Kuzbass, The geologists of the Siberian
Department conducted considerable research,

180, The Institute of Expcrimental Biology and Medecine im-
proved methods of studying the human circulatory system and methods
of surgical operaticn on the heart and vessels, thus permitting the
introduction of surgical operations of the heart into practice at
the Novoslibirsk hospitals,

181, W%e wish to give our best wishes to the pioneers of the
Sihericn Department, and to all of their compatricts, for further
successes in their work: academicians M, A. Lavrenttyev, S, A.
Khristianovich, S. L. Sobolev, A, 4, Trofimuk, P, Ya, Kochina, Yu,
N. Rabotnev, corresponding members of the academy of Sciences USSR
A, V, Nikclayev, K., B, Karandeyev, N, N, Vorozhtsov, E, E, Fotiadi,
and G, K. Boreskov,

182, This past year was merked with brilliant successes in
the foreign relations of the Soviet Union, The visit of the head
of the Soviet government, N, S. Khrushchev to the United States wos
2 turning point in international relations, The persistent struggle
cf cur government for the prevention of a threat of a new war, for
a softening and a normalization of international relations, is
supported by the majority of the people of the world and creates
favorable conditions for the development of international coopera-.
ticn in the realm of science,

183, All of this found its reflection in the development of

the international ties of the academy of Sciences, Nearly 800
Soviet scholars travellod to the capitalist countries and approximateliy
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the sanc number to the socialist countries, More than 1500 forcign
scholars from the capitalist and socialist countries were received
Oy the Soviet Union,

184, Our foreign ties assisted in the strengthening of the
priority of Soviet science and in our employment of tiie expericence
and knowlecge of foreign scicntists, Thus, the Institute of Sili.-
catc Chemistry used the experieace of the Chinese spocialists in
the ficld of enameling; the suggestions of the Institute were con—
sidered in the industrial procuction of thin-walled eramels for
dishes, Scientists of the Department cf Biological Sciences mostor.:d
the nethod of electrophysiological study of the nervous system de-
veloped in Hungary, the mcthods of studying metabolism in plant
rocts through the use of radicactive isctopes as practiced in the
GLR,

185, At the Conference on the Physics of High Energy Parti-
cles, fomiliarization with American work on the determinution of
the interncl parity of or-mesons resulted in the elimination of
analogous work from the plan of the Physics Institute, therety per-
nitiing a saving of a great amount of time and effeort, Moterials
of the Conference on Molecular Spectroscory, conducted in Italy,
pernitted recommendations to bte made on the organization cf series
output of improved spectrometers,

186, It must still ve stated, thnt we ere making pocr use of
the information obtained as the result of the mony foreign visits
made by our scientists, It is necessary to make a marke?! inprove-
inent in the information in this field so that all intcresting forciga
achieverents may be rapidly utilized by our institutes,

187, The institutions of the Acadeay of Sciences USSR, during
the past year, continued tc provide freiendly assistance to the
academies of sciences of the socialistic countries by means of
sending qualified speciclists, forwarding of various naterials an?
training of perscnnel, Nearly 500 young scientists from the soci.-
nlist countries have undergone cpprenticeship and aspirant trainiag
vith us,

188, Scientific ties were also broacdencd with the capitalisti:z
countries, In addition to the ezrlier made agreement on scientvific
ccoperation with England nnd Fronce, the icademy made agreements
with the scientific institutions of the USA, Canada, and Vest Germany.,
in 1959,

189, Of consideratle importance is our participatirn in in-

ternational scientific orpanizations. At the present tine we belong
tc 82 organizaticns. Nearly 400 Scviet scholars are members of
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various committees, commissions, and other e¢gencies of international
scientific councils, associations, and federations, In some of them,
Soviet scientists hold leading positions; for example, academicians
L. I. Sedov, A, A, Blagonravov, corresponding nember of the Academy
of Sclences USSR V. V, Belousov, Doctcr of Physiocomathematical
Sciences A, M. Letov, and others,

190, The Academy participated in the very important measures
promulgated by international scientific sccieties. These include:
the International Oceanographic Congress in New York, The XVII Inter-
national Congress on Theoretical and Applied Chemistry and the Inter-
national Symposium on High Molecular Compounds in West Gernany, the
Internntional Congress of Physiologists in argentina, the Internmatior.-
al Congress of Soclolcgists in Italy, etc.

191, Some similar mectings were conducted in the Soviet Union,
The active participation cf Soviet scientists at international con-
grosses, conferences, symposiums, testify to our great contributions
to rorld science and to the wide recognition of the successes of
Soviet science by cll countries of the world, This is a beneficial
cnd necessary activity, Nevertheless, the Presidium of the Academy
cf Scicnces, the councils and national committees representing the
USSR in the international scientific unions, should examine more
attentively the present forms of international scientific cooperation,
which, in many instences, are far from perfect, and take steps to see
that they answer the modern position of science and ths requirements
of cfficient organization,

192, The General leeting of the Academy which was held last
yecr underlined the need to strengthen ideological work among the
scientific workers of the academy's institutions and paid particula:
attention to the need of developing the activities of methodological
seminars on the philosophical generealizations of contemporary
2chievements of science, The Presidium of the Academy sccepted the
decision for a subsequent improvement in the activity of the philo-
sorhical (methodological) seminars, on work in the enterprises and
on scientific propazanda, It should be stzted that work in these
fields revived in 1959,

193, The philosophic:l seminars, which, according to the Presi-
dium's decision, were included in the general system of scientific
activity of the institutes, began to function more satisfactorily,
However, the authorities in some of the scientific institutions did
n~t understand the importance cf the measures set forth by the Presi-
dium, In a number of institutes, for example, in the Soil, Plant
Physiology, Minerology, Geochemistry and Crystallochemistry of Hare
STlements, and others, not one philosophical seminar has as yet been
held,
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194, Such are the brief characteristics of the results of work
in the most important fields as dctermined by the previous Annual
Meeting, with certain corments on the activities of thc branches and
on iaternaticnal ties., It must be assuuwed that there will be in—
cluded in this summary, additions and corrections by the partici--
pants of this neeting in their reports,

195, The tolzl scientific activity of the Academy is truly
great, Horever, they could have teen better if it vere not for the
cdeficiencics which exist in our work.

196, As olready mentioned by the President in his introcuctory
rerarks, the growth of cur scientific institutions is broadly sur-
sassing the tempo of construction and equipping of institutes and
leboratories, In connection with this, there arise difficulties in
oroviding work on proper facilities and there is evidence of a lack
of certain types of equipment, etc, These difficulties will be over -
some; the gap betveen the requirements of the institutes and the
nossitilities of complying with them is being systematically re—
Juced,

197. Many of the shortcomings are related to an insufficient
centrol of the work of the institutes ~nd lahoratories on the part
>f the Depurtments and the Presidium, with a formal character of this
up to the evidence of the most ccmmon burcaucratism, a siow pro-
cessing of documents, the lack of perscnal supervision, etc, Such
shorteomings still exist in great numbers, They are nct, however,
the main ninderance to the growth of scientific research in the
country, Appcrently, the basic shortcomings to which we must devote
the nost serious attention are that we have not yet learned to cor--
rectly organize and coordinate sciertific research, we have not
nastered resczarch by projected planning,

198, An important place in the organization of scientific re-
search is filled by the concentration of resources and facilities
in the basic directions of scientific research, and, first of all,
hy the determination of these self-same basic directicns,

199. In the past year, the Presidium of the icademy and all
~f the accdemy's institutions devoted considerable attention to the
gquestions of the organization of scientific tasks, and some work
wag done in this field, Thus, the Presidium and the Departments cf
the Academy clarified the plans of scientific research in accordance
vith those basic directions which were established by the previous
nnual Meeting, In conjunction with this, there was an expansion in
“he study of those problems seen as most pressing, fcr example, cn
wolymers in the chemical institutions, on the locaticn of useful
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minerals in the geological-geographic, etc., Some less important
topics were eliminated from the plans of the institutes,.

200, It must be said, however, that in this field, only the
very first, and actually preliminary, step have been taken, Sub-
stantive changes which must take place, especially along the line
of elininating unrealistic anc purely branch topics, have still
not been offected,

201, The ccordination of work on problems is being conducted
by a large number of various councils, commissions, or committcesa
Some of these exist within the Presidium of the Academy. In generzal,
these councils and commissions, have somewhat imprcved their ac—
tivity during the past year, while some of them are operating suc-
cessfully, For example, in the Department of chemienl sciences,
the Counecil on the Problem of the use of Atomic Energy in Chemistry
systematically conducted sessions of commissions and the results
and plans of research were discussed, The Council on the Problem
of the "Theory of Chemiczl Structure, Kinetics, and Reaction
Capebilities" operated successfully,

202, In the Department of Technical Sciences, we must make
mention of the Council on the Problem of Strength and Plasticity.
It not only meets on a monthly basis, but has also prepared for
publication & bulletin about the course of its work,

203, The Council on the Problem "A History of the Great Oc—
toher Socialist Revolution" is actively ct work,

204, However, the majority of the existing councils and other
coordinating agencies do not satisfy thc requirements set forth
before them. Many of the councils are nothing more than organs of
the institutes and are composed of institute workers which, of
course, narrows their coordinating function,

205, The majority of the scientific councils did not apply
informntion on the work on the problems, Liaison is poorly es—
tablished with the non~-academic institutions, the VUZes and branches
of the institutes, The directives of the Presidium concerning the
discussions on combined plans on 1960 problems have not becn adhered
to; attention is not being devoted to an examination of results of
work; rccommendations are not forthcoming about the introduction of
one positive result or another,

206, In this manner, the activity of the existing councils hes

serious defects, and the coordination of scientific research is
moving quite poorly thus far,
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207. There has been an imprcvement in the viork of the Presi-
dium end the burecus of the Departments, aithcush, obviously, the
perticipontes at this mecting can better speak about this,

208, Thus, in spite of the great successes of Soviet science
of which all of our people are proud, we must rereaber that our
activities still do not satisfy, to the required degrec, the require -
ments of the country, the requirements of practical work; at the
sare time, we are expending very much effort and facilities on
secondary and unrealistic research,

209, VWe have become accustomed to comparing the condition
and cchievements of our work with the foreign level, This, of courcs,
is a hezlthy comparison and it will remain a henlthy comporison for
a long time to come, Ve still have much %o do in order to tike ovesr
first plece in the sclution of all scientific problems, But this
is not the limit. Ve remember the wordls of i, S. Khrushchev to tae
effect that our country will, in the near future, overtake the
leading capitalist power—thc Unitced States of america—ard will go
forward, lcaving it behind us. And this means that the besic
eriterion for an evaluation of the status of our affairs is not
the foreizn level, but is the conformity to the completed and pro—
posed needs of our nationzl economy,

210, We are now developing the plans for the growtn of our
ccuntry for the next 15-20 ycars., Our scholars are participating
in this work und are assisting the governmental agencies, They arc
assisting, in particular, in considering for the plan that which
hts already been achieved by science, But it is also necessary to
foresec future scientific achievewents., To do this, it is necessury
to krnow how tc properly evaluate the development of science, to
plan, or better yet, to fureseec the discoveries and to caleculate ti:
veriods of time for their introduction into practice, The grenter
our success in loing so, the better we will be cble to utilize our
time - a factor of the most important significance in ocur pcaceful
competition with capitnlism,

211, 1In the fortheoning yoars, new institutos and laboratoric.
will be orgonized, accclerators, telescopes, snips and various othe.
facilities will be developed for scicntific rescarch, tens of
thousands of new scientific workers will be trained, However, in
orider for the great army of Soviet scientists to work effectively
and rapidly, ve rust have clecar cocrdination and a correct evaluavion
of the perspectives of scientific rescarch, First of all, this is
necessary for the Academy collective, for its institutions,

212, Under the leacdership of the Communist party, our pecple
have overcomc an age-old backwardness, have brecken the resistance
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of o multitude of enemies anc hos now entercd on the decisive stage
cf peaceful competition with capitalism,

213, Together with us cre our brother socialist nations. On
our side is tho sympathy of millions of progressive people of all
countries, Can there be any greater joy for a scientist then that
cf belonging to the Sovict people, to work on giving life to the
loading ideas of humanity.,

214, Soviet scientists arc proud of that attention and trust
which the Homeland bestows upon them, They will devote all of their
eflforts and knowledge towards the fulfillment of the grandicse
missions vhich the Soviet government, the Communist Party of the
Sovict Union has placcd before science,

DISCUSSION OF THE REPORT

hcademician I, I, Artobolevekiy

215, The Kerulations of the Academy of Sciences USSR contains
thc point that the Academy assists in populerizing scientific
achicvements, Very mrny of the institutes, primarily of the humani-
tnrian type, and individual scientific socicties which are in the
Academy dc ccnsiderable work on the dissemination of scientific
knowledge, But, unfortunately, not all cf them, For example, in
the Power Engineering Institute, a grcup of mecbers of the All-
Union Society for thu Disseminntion of Political and Scientific
Kn.wludgo cunsists of 9 peoplo., In other institutes, such groups
have still fewer members,

216. Many of our outstanding scholars - acacemiciens, corres-
oorcing nembers and doctors of science - avidly come forth with
lectures and reports and are active propagandists of scientific
knowledge, But the basic mnrss of our co-workers still do not suf-
iciently participete in this work, It 1s necessary that the repro-
sentatives of our naturnl sciences — vphysics, chemistry, bilology,
engincering — assune their rightful place, particuliarly since therc
is consicderablc interest in the achicvements in this ficld,

217, finother course of Jisseminating scientific lmowledge is
through the publication of popular books, I rust say, that books
being published in -ur scientific—populcar gseries are always written
by outstanding specinlists, on a high scientific plune, but, un~
fortunately, the greater majority of them do not have the character
of popular publicctions, but rather of short monographs desipfned
for the well trainad recder,
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218, Such pomularizers of science as V. a, Obrachev, V, I,
VYernadskiy, S. I. Vaviicv, A, Ye, Fersman, knew how to oring in
a rcmarkable form the most difficult scientific questicns to the
ro..d mass ol readers, The editorial offices which are concerned
witih the publicatior of popular bocks should consicer that there
must be bocks of various scicntific lcvels designed for different
types of readers,

219, Recently, when scrving as a jury member for internation—
.1 awvards for scientific—popular bocks, I read aporoximately 40
penulr bocks published ubrond, anong them 1 discovered the most
wonuerful forecs of popularization, The nost difficult questions
of astrcnomy, bioloygy, theory of relativity, cybernetics, werc ex—
rlained in an extremely colorful and presenieble form, Perhaps we
should consider the tronsletion of some of the popular becoks which
have been publishel abro.d,

220, In conclusicn I would like to express the hope that in
the next rcport on the Acadery!'s activities, all ¢f our institutionz
vill Le worthily presentoa 2s nropagancdists of scienvific knowledge.,

Cerresponding Menmber aS USSR L. A, Zenkevich

221, HNow, the thouihts of the resecrcher, the cnginecrts
thinking, concrctely, in a reuzlistic form, are approuchinz the
trotlen of drilling into the earth's crust below the ocean, through
the entire thickness of the bottom sediments and through the entire
carth's crust to the mantle, If we ccn imagine what tnis work will
give s, then the use of the term "colossal" is not cn cxaggeraticn,

222, It must be said that a rapid solution of many prcblems ox
meology, ¢2ophysice, climatclogy, is impossible at the present tire
in vi~w of the lack of corresponding methods. A seismographic anali:is
»f 211 thot lies under trne ncean's botton dces not give reliable r.--
sults with suff{icient cecuracy., However, (riliing through the ecrthis
crust with a1l of the bottom sediments 'ill permit, in o rather cho::
time, the solution of 2 number of questicns on the history cf the
szean itself, its level, snilinity, and the life that was in it,

223, A number »f other prcblems arise, fcr exarmple, the paleon-—
tolorieal, inasmucn as the two kilometer thickness of ocean sedirents
contain, in one form or c2nother, not only the history of the carthts
climate, but aiso, tu a significant degree, the history of cosmic
IPLC,

224. The stuly of the ocean botton has a very prictic2l in~
nortance 2s it contnins untol! nineral wealth, It has boen

-137 -




established that there are easily obtainable reserves of iron-
nanganese concrotions totaling scme 8 billion tons lying along the
surface of the Pacific Oceen's bottom, This rewarkable ure cone-
tains copper, cobalt, nickel, and others, The bottom deposits
probably contzin other wealthy mincrel resources, and they une
dcubtedly clso exist in the crust along ths Mchorovicic line,

225, In the fall of last ycar, the Presidium of the Acedc—
nwy of Sciuncus USSR, giving considerabloc siznificance to the growirg
rolc of tne oceans cnd seas to humen life, decreed the inclusion
of tho study of the n.turc and rescurces of the oceans into the
leading scientific problews. However, the development of this
problen, -lespite its extreme scientific and practical significonce,
has not been aided by our Academy. It is necessary, in the very
near future, to take the most decisive steps for the correction of
this situction,

Corresponding kember AS USSR, V. V, Belouscv

226, The Intorn=tional Goophysical Year (IGY), which had beun
cxtended Cor an aduitionul cz2lendar year, came to & close on 31
Decerber 1959, This grandiose scicntific acticn, in which scien-
tists from 66 countries participated, went through with very great
success,

227, Ioportant sciuntific results were achieved, nrineipally,
in 2ll fiel’ls of Jeopnysics. Now, tnc most impurtant stagc has ax -
rived anl the success of the entire woerk depencs upon it, This
stoge is the equipping of the World Center, which is situated in th.
USSR, with all of the materials of the IGY, and the processing and
ecientific utilization of all of the obtained results,

2<8, Mcanwhile, some of tho iAcademy's institutes which cre
responsidle for the sciontific mastery of the results of obser—
vations, arc not showins the desired activity and we risk losing
that cempetition which ncs now develeoped between the IGY partici-
pating countries in the practienl em;loyment -f these results. The
lendors of tho scientific institutions of the Acudemy tust keep
theso works in the conter of their cttention,

229, It the same time, it is nececssary to strengthen for the
futurc the high lcvel attained in the carrying out of seophysicenl
rosearch, st the present time, geophysics is a means of the scien-
tific mastory of our planet., A very dongerous near-sightcdness is
being demonstrated by those scientific leacers who fesl that foli-
lowing the IGY, the level of observations may be lowered consideranly.
Somo scnsible changes in the prograz are possible, of course, out the
{roa* of ecobysienl recoirch mist, vith-at any %, be expancod,
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230, The pcint is that tho program of the IGY was directed up
rather than Jdown: the protler of Sun - garth, the processes in the
ionospherc, acteorolczy, these then are the probleus which were
found in the center of tnis prosram., And relatively iitile was dure
for the siudy of the solid interior of the Earth as o source of
mineral resources and cnergy. what we know about the composition
anl structure of the Furth's interior and of the processcs which
necur there is laurhably little, This is the directicn in vhich we
have to c~ncentratc greater efforts, Cur Earth will renein for a
lon; time tho same base on which aan lives ~nd will live,

231, I feel that the acadcmy of Sciences USSR will display
the propor perspective feeling if special attention will be given
to the many-sided cevelopment »f the physics of the Earth'!s interior.

acalemiciur ~, L. ints

232, The exparsion cf radioelectronics, semicounductors, and
ferrites has already begun, Now comes the study of high frequency
rhunouenu in plesme which presents ccnsiderable intcrest for con-
trolled thorronuclear synthesis, for new systems of accelerating
.lementary particles and, finaily, fur generating and anplifying
sunrer-hi;’h frequency oscillations,

<33, ‘e must muster plusnn in the scne manner as we are mii—
tering con‘tuctors end diclectrics - this is one of the leacing per-
apective problens ¢f modern racio electronics,

2344 Further, I will touch upon the inter-relationship letveczr
2ccderic institutes =nd institutes und industrial plants, and the
introuction of the results of scientific efforts., It seems hopelzs.
te me to try and find 2 line of demarcation separating accdenic
scientilic activity and the work of the branch scientific-techniceal
tnatitutes, Selunce is one, and the problem is tho attainrent of
tile srouthest possiovle iransition from one form of scientific ac—
tivity tc another,

<35, Many scientific tasks, by virtue of specific rcascns,
stould be conlucted only under factory conditions, Their main aim
is tie improvenent of teconology. Vhen their rcsults are introduced,
tr.chnierl risx, us a rule, must te excluded,

236, The bosie goal of rescarch conducted by large branch in-
stitutus and design bureaus is that of developing new cesigns fer
wnciiines, 'evices, installations, the search for principnlly new
vechnoleogy for oroduction processes, In the solution of such problene,




technical risk is fully legitimate, The participation of these
institutes in the work of the factories, right up to the mastery of
new production, is mandatory,

237. Tho institutes of the Academy of Sciences must develop
the basic directions of scientific research, must conduct questing
sperations which are coupled with considerable risk, However, the
rlan must be so designed that a large portion of the research would
lcad to successful results, FKesearch work must be delegated to tne
mcre talented and unselfish scientists,

238, Clearly, neither the subject nor the branch of science
serves as the criteria for the division of the institutes into varicus
catepgories, The main criterie are the degree of permissable risk anl
the rigidity of the plan of developments,

239, We should not unify the form of introcuction ncr the work
nethods of the individual institutes., If there is the possibility
of vrealizing in the academic institute the entire chain of develop—
uent, then we should not fear this. It is also fully proper to have
cclleboration between the acadenic institute and the branch or the
factery even in the early stages of development, bBut at all stages,
the workers of the ccademic institute must be concerned with their
own pet projects,

240, Valuable and sufficiently ccmpleted scientific works will
alwuys find their wey into life and will facilitate the sclution of
irportant problems which face our country,

Academician V, V, Shuleykin

241, Permit me to add certain data concerning the physics of
the ccecns to the report.

2,2, As it is known, all that occurs in the ocean depends,
first of all, upon the solar heat which falls upon its surface, Even
at the time of Second Geophysical Year, which was called the Polar
Year and took place during 1932-1933, our country, for the first time
in the world, invented and employed a special ship-board solar energy
recc:iver on expeditions, Since that time, this work has received
broad development, and during the IGY, through the use on Soviet ves-
scls of new modern equipment developed primarily by the Marine hHydro--
physice Institute of the Academy of Sciences USSR, a number of im-
portont studies were conducted., The most interesting, and I would
say, fundamental, is the work of one of the members of the Marine
Hydrophysics Institute, Yu, G. Ryzhkov, who, while on board the "Ob",
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recorded the sum total of solar hect teginning at 64° south latitude
to 60° north latitude. No one in the world has yet Jdone this on
such a sccle,

243. Research was conducted on the precinitant pjrowth of
telluric currents in ihe depths of the ocean woters, which was dis-—
covere: by the same Yu, G. Ryzhkov in Thc Indian Ocecn in 1956. The
build-up occurs according to a linear law, und it can bc assumed
that these currents, to o considerable degree, are responsible for
magnetic declinction; this presents enormous practical interest ncin
+0 mariners and to geodesisis, Taeir first rocordiar in Jeep waters
vwas mace by us from the ship "Sedov" in 1957, It confirmed the Ais—
covery of Yu., G, Ryzhkcv, It was possible to reccrd tnc deep rapid
build-up of currents, and subsequently, in 1959, o ueasurc the
magnetic declination at great depths, This work estublished that
cne third of the megnetic declina®ion, ospacially in the Atlantic,
are related to currents of the Vorld Occan,

244, There is much more for science to do in the field of
studying the origin of atmospheric electricity and ecrth mognetism,
Valuable work in these Jirections was conducted aboard the non—-
mgnetic schconer "Zarya',

245, Finally, it seems to me, that mention should be male in
the report of those probiems which were solved on our new firct—
clcss—equipped expeditionary vessel "Mikhail Lomonoscv'", Last ycar,
the workers of the Marine Hydrophysics Institute conductel broail
work in such a field of georhysics as optiecs of the sec, which 2lso
hnd its conception in thc Soviet Unicn. Some of this rescarch was
conducted on the "kikhail Lomonosov',

acadenmician A, Je, fArbuzov
246, I will pause cn several questions,

247. The first of these is the organization of scientific re-
search,

248, Thot scisnce must be planned and that scientific rescarsh
must be corrdinated is plain to each of us, This question hus a
side, however, whici is not so clear; it is the parallelism of
scientific resenrch, I make a2 differentiation in the development
of science between useful parallclism and harmful parallelism, The
classical example of useful peralleiisun is the simultuneous develol-
ment of the problems of the synthesis of caoutchcue conducted by
threc of the lcading scientists of our country — S. V, Lebedev, B,
V. Byzov, ocnd I, I, Ostrouyslenskiy. That problem, as we know, wic

- 41 -




most successfully solved by S. V., Lebedev, Such parallelism, I
imagine, must have a place in the development of problems, whose
solutions, according the statement cf our President, will herald
the entry to the next floor of the building of science, as well as
the most important problems decreed by national eccnomy, Conse=
quently, the problem of planning and coordinating science must lead
to the struggle wgainst useless and harmful parallelism,

249, I would also like to pause on an extremely important
question, that of the introduction into the rational economy of the
results of scientilfic research., Unfortunately, the report hardly
mentions this, MNeanwhile, the situation on introduction is far frona
satisfactory, For example, cur Kazan laboratories have synthesized
a large number of organophosphorous compounds which actively work
against the most varicd blights of agricultural and fruit cultures,
Yany preporations have passed all establisned tests and received
the highest e¢valuation, However, their introduction into practical
usc was delayeld for severel years, True, I just recently recsived
inTormation that this year, finally, there will bc produced 200 vons
of our preparation "oktametil" and 150 tons of "ditiofos", Thus,

a start has been mrde, But it is only the beginning,

250, In a somewhat better condition is the introduction into
practical use of our organophosphorous medical preparations, The
greatzst success has besn with Y"fosartin® which is used for the
treatnent ol glaucoma, A great demand is rising for these prepara-
tiors, however their industrial production had not been carriec out
for severel years, Organized only recently was the procurement of
fosarbin in the required quantities organized (at the Kazan Pharma-
ceutical Factory), 4

251, The questions of introcduction into practice have a great
stite significance and therefore descrve the most fixed attention,

Academician V, A, Engeltgardt

252, I would like to mention with satisfaction that, in the
reported materi2l on the activity of the Academy, considerably more
space is given, than in previous years, to those tasks which reflect
the line of expansion of biclogical research tied in with the par-
ticipation anl permeation of the proximate sciences ~— chenmistry,
physics, etc, This linc fully answers those problems which were
pluced before biological science by the XXI Party Congress,

253, Until recently, there existed with us, unfortunately,

some kind of a very rigid and unsurmountable barrier between the
institutions and activities of the Departments of Biological
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Sciences on one side, and of Chemical and Physicomatheratical
Scicnces on the other, We can now, however, menticn such real steps
ns the establishment, lest year, of an Institutc of Radintion and
Physicochemical Biology, the appearcnce of new celis with biclogi-
cal problems in the institutions of the Departments of Ciemical anc
Physicomathemntical Sciences.

254, But this process of growth is connected with consider=-
able difficulties, Until now, our Institute has not been able to
obtain space in which the isotope and radiztion centers must be
located. Ve cdo not have the necessary svace for the location of
such unique equipment as the electron microscope of a completely new
design, develcped in the USSR, whose power almost exceeds by one
factor the power of the accelerating field of microscopes commonly
used in other countries, It seems to me that the new ancd, un-—
doubtedly, extremely perspective problems must reccive porticular
attention from the leasershin of the Acaremy,

255. 4nd, finally, a question from a completely different
field ~ on unhealthy scientific sensationalism, That lesson which
cur widely-—circulated press received after publishing material in
connection with "discovery" refuting the second principle of theric=-
Cynanics, unfortunately, did not have the desired effect, and only
recently there appeared on the pages cf the widely-distributed
"Literary Gazette" there cppcared o similar publication from the
ficld of biology in which it was alleged, that apparently man caa
assimilate mineral nitrogen from the air, thet is, he could be aom-
pared to nitrogen=-fixing bacteria., The article also contains cther
stupendous "news", which is evaluated by specialists as the fruits
of ubsclute ignorance, But most lamentable is that the author, 2
correspondant for the "Litercry Gazette", bases his report gn Doixlebr
Akademii Nauk SSSR /Reports of The Academy of Sciences USSR/ which
contains information about similar "research", It is necessary,
cpperently, that "Doklady" publish only those werks which are pre-—
sented by academicians according to their direct specialties,

Corresponding Member AS USSR N, A, Chinakal

256, 1In the Lcacemy of Sciences there exists an underestima-
tion of technical sciences, If such new fields as rocket engineerin;
and electronics are recognized, then as far as mining and metallurgy
are concerned there immediately arises a doubt as to whether there is
a place for them in the Academy or nct. They say that mining scien:.=
and the scientists concerncd with it do not provide sufficient sci-
entific production, Is it so? I recall that our scientists—miners,
A, A, Skochinskiy, L. D, Shevyakov, and the late A, M, Terpigorev,
authors of many scientific works, simultanecously actively cided
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industry, and now our mining industry has taken over first place in
the world in coal; there hos been an increase in the mining of
aluminum ores, nickel, tin, mangocnese. Iron ore is being mined ab
a rate of nearly 25% more than in the USA and we are exporting it

t.broad,

257, Can the academy of Sciences, in the future, Jdisregard
such thin;s? Of course not! Vhy, this is the creation of the ma~
terial base for building a communist scciety.,

258, Let us take another cxample -~ from the field of chemistry,
we know that S. V., Lebedev not only developad the theory of the syn-
thesis of synthetic rubber, but he also helped build the factory,

But there are scientists who disengage themselves and call on others
to follow "pure" theory, "pure" science., Undoubtecly, if a total
transfer is made to theoreticual research, any division of science

cen bte moved forvard, but then there arises a danger as it did in
chomistry, In spite of the fact that our country was the birthplace
of a number of important theoretical discoveries in the field of
synthesis (I have in mind the works of N. N. Zinin ané others), it
turns out thot we have strongly lagged in their practical application.
Undcoubtedly, a certain portion of this responsibility must be borne
by the scientists,

255, This question is great, a principal and an important one,
It is dangerous to be forced into a narrow practicalness, as hcs
taken place in the United States, but it is alsoc dengcrous to turn
cway from life and recede into "pure" science, From whom should ..
take our c¢xample?

260, It is my opinicn that it would be best to follow the ox-
ample of V. I, Lenin, No one had such a genius for combining theo-
retical werk with practical application, This liaison of theory with
rractice has become the ypuiding star of the party, of the preletariai.
SO ray it be the guiding stur for the scientists of the hAcadenmy of
Scicnces, gulding them to the heights of human xnowlidge, wnd the
method by which the technical scicnces may obtain great development
in the system of the Academy of Sciences USSR,

Corresponding Mcmber AS USSR D, D, Blajoy

261, In comparison to all of the grand successes of seience
anc tuchnelogy achieved before our eyes, thut which we literary
specialists co does nct seew to be very significant, But this is wn
aberration, Our age is the age of cousmic rockets, the splitting of
the atom and wise machines, but it also the age of the establishment
of truly human culture., In communist society, the spiritual life of
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the indivilual will be richer then ever before; ‘herefore art, in-
cluding the art of literature, assumes an even greater significunce,
and in ccnnection with this, even the science cf art and liiterature
becomes more important.

262, Literary scholarship is on the dividing line vetweecn the
academy of Sciences and the Union of Writers., In practicc this
frequently le.ds to the fact that in the hcademy of Sciences, lite: -
ary scholarship is quietly believed to be within the rcalm of the
Union of “Writers and vice versa, Such a "neither fish nor fowl!
attitude does not lend itself to the fruiitful expaasion of our
science,

263, It is not normal thet the institutes concerned with the
study of literzcture be torn away from the Institute of Art Histury
which is within another Department, thot in the number of basic
prcblens which arc being processcd by the Academy, there are four
problems on literzry scholastics but nct one on art scholasticse
The oblivion of the fact that litercture is art is the reason for
meny of the distortions in the growth of our literary seience, &nd
one of the reasons that in our very own literature there appear gwey,
poorly dcne compositions, In the struggle ajainst the formolistic
concepticns of the 1920's, many went to the opocsite uxtremes, Tie
vulgar sociologism in its crude form was cvercome long age by Scvich
literary studies, but its traces remain in the incttentiveness to
the specifies of literature, to the question of artistic form wiich
even still persists,

264, A shining symptom of the increased interest to the ques—
tions of artistic literature, style and lansuage, is the publi-
cation of the book "On thc Language of Artistic Literature" by
Acacenmician V, V, Vinogralov, This bock contains a number of real
questicns tied in with the composition of tne science of literature
and the direction ~f its further evelution, However, the sclution
of these problems, as proposed by the uuthor, in their methodo-
logical and theouretical bases is doubly liscussable (fcr example,
the proclamation of a new "particular" science of the stylisties of
artistic specech — 2 science brought out beyonl the limits of
literary studies), It is necessary to have wide scientific dis—
cussions on them, not only by literary scholars and linguists, but
by crtists, historians, philoscphers, because withcut the proper
solution of the given problems, our science of literature can go
astray and its ferward progress will be impaired,

Aczdenmician Kk, V, Ostrovityanov

265. The proposuls for changes in the or;anization of the
Aenderr of Ssicuzes, ©= indieaved in the intromctors weeds of
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hcademicien A, N, Nesmeyenov, seem to me to be, basically, ab-
solutely correct. I cannot agree with corresponding member AS USSR,
N. A&, Chinakal, whc fcels that the transfer to industry of some
academic institute which is concerned with more private and branch
problons is a discrimination against this institute of cur science,
The link between science and industry has many forms, If the
acadeay of Scicnces USSR is concentrating its attention on funda-—
mental, leading problems of science, it does not mean that it is
tearing itself away from practice, This is evidunced by our achieve-.
nents in the field of atomic energy, in the study of the Cosmcs,
anc. a nunber of our other achievements,

266, In the past year, scientific research work in the field
of the social sciences has approached the practical in the building
of communism, In this rclationship, a very great role was played
by the attraction of our humanitarian institutes to the development
of the genercl perspectives of expanding the national economy,
Mention should be made of the preparations made by the Institute of
World Econonics and International Relations of notes and a report
on the rates of development of the main capitalist countries, the
report of the Institute cof Economiecs on the rates and the prc—
portions of development of our notional economy, the work of the
Institutes of Law and Economics on the problems of the development
of two forms of sucizlist property and the transition to a single
coraunist oroverty, studies by the Institute of Philoscophy on the
questions nf the growth of the cultural-technical level of the
working class and the kolkhoz peasantry, and cvercoming the ex-—
isting Jiflercnces between mental and physical labor, We must alsc
nmention the fruitful perticipeticn of the Institute of Economies in
the development of a methodology for determining the economic ef-
Zectiveness of capital investment and the introduction of new tech-
nology — a methodology which has been approved and is already in
oractice,

267, The planning of national eccnomy in the USSR is built
~n the basis of the application and utilization of the rules and ad-
vantages of sceialist economy, But it is impossible to learn the
action of economic laws and apply them to practice without con—
sicdering beth their qualitative and quantitative facets, Therefore,
in the development of the conerete proportions of naticnal ceconomic
expansion, of inter-branch relations, branch balances, and the
balsnce of the national economy as a whole, the widest application
of nathemutics and computer engineering is demanded. Our plenned
econcny opens, in this respect, considerably greater possibilities
chan the elementally developing economy of the capitalistic countries,
Wiith the correct methodological approach, from the position of
Morxist-Leninist economic science, the use of mathematics and com—
quter cngineering in cconomics may provide a great national economic
cffect,




268, Great prcblems were placed upon the Acadeuwy of Sciences
USSR as a whole and upun its huwonitarian institutions in particular
by the decisions of the Central Committee CPSU cn the problems of
rarty propagandc under piescnt conditions, The Acadewy must actively
tssist in raising the scientific-tecianical level of our propaganda,
must arm it with the results of solid study and with serious argu=—
nents against bourgeois theory,

Doctor of Historical Scieaces Ya, S, Greosul

269, Undoubtedly, the head institutes of the Academy ful-
filled inportant work curing the report year, Specific and posi-
tive results were also attained in the scientific institutions of
the Moldavian Branch,

270, The group of scientists of our 3ranch, uader the leader-
ship of professor Ya. I. Prints, for more than 12 years has been
successfully conducting research in the control of phylloxera ——
this grezt scourge of viticulture, one of the lieading fields of
econcly in our republic, As a result of this research, a system
has been developed which, according to preliminary calculations,
will provide over a periud cf 7 years, in iloldavia alone, a savings
of nenrly 900 nillion rubles, Our method is beginning to be intro-
duced in Bulgaria and Rumania,

271, as a result of the many years of research conducted uncev
the leadership of the late academicicn of the VASKhNIL, N, A. Dimo,
the scientists of the Branch's Soil Institute developed a system for
controlling soil erosion and utilizing slopes for orchards and vine-
yords by means of terraeing, These measures, which have an importnid
significance to Moldavia where slopes account for 20% of agri-
culturally zrable land, may also be employed in other republics
having similar relief and at present 2re being successfully intre-
duced into the Chincse Peoples Republic and Czechoslovakia,

R72, Moldavian scientists, under the leadership of professcr
A. Ye, Kcvarskiy, have introduced two new varieties of winter wheai
which in productivity surpuss the regional varieties by 1C=15%; a
new method was developed for growing anc increasing conplicated hybric
vericties of corn suitable, also, for other zones of the country,

273, The republict!s sovnarkhoz has accepted tie suggestion of
our chemists for the construction of a hydrolysis plant,

274, Our econonists have developed and published scicntifically

based reccommendations to the kolkhozes and sovkhozes of the republic
on the questions of increasing the productivity of social labor zad
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lowering the unit cost of production, complested stucdies on the basic
trends of technical progress’ in the building materials industry and
in construction, The economic efficiency of the introduction of thc
sugzestions on this question during the seven year plan will be
noarly 500 million rubles,

275, We are conducting joint resecarch with the Institute of
Microbiology, the Physico-Technical Institute, nnd the Institute of
Archeclogy cf the Academy of Scicnces USSR, Many of the outstanding
scientists of the Academy have visited us on many oecasions and
have provided us with helpful consultations,

276, The pians for the development of the notional economy
of Moldavia specify the subsequent evolution and deeper growth in
the Branch cof scientific research in the fields of the chemistry
of natural and complex compounds, the physics cf semiconductors,
mathematics, power engineering and automation,

Lcademician K. I, Satpayev

277, I wculd like to pause briefly on three questions, First,
on the mutual relation of theory and practice, of sc—-called pure
sciences with the applied, It seems to me that non~dizlectical
approaches arc sometimes permitted here, Each science presents; if
we can cXpress ourselves so, a full spectrum, beginning with seurche:,
with theory, and ending with the introduction of scientific achieve~
ments into practice, Tc tear these parts from cach other would b2
the same as tearing apart the whole, The Academy of Sciences USSR
wos ond always will be confronted with the problem of the most e¢f--
feective aid to nutional econumy, the possible decrcase in the time
element for the building of communism, And in this conncetion, the
so=celled applied technical sciences assume 2 special value, e
should nct fzar that there are applied institutes in our acodemies;
to the coatrary, we should be proud of this,

278, The second question is on the situation in the Department
of Geological-Geographical Sciences. The geological service and
geological science cannot get by now without thc methods of geophysics.
geochenistry, paleontology, and stratigraphy, Meanwhile, these iit~
portant parts of tne body have been torn asunder in the iacademy of
Sciences USShks geophysics is in the Physico-Mathcmatical Seiesnces,
geochemistry is in the Department of Chemical Scicnces, paleontology
is in the Department of Biological Sciences, tectonics, stratigraphy
and other branches are in the Department cf Geological=Geographical
Seicnces, Kceping in mind that geology has important problems to
solve, it seems to me that it would be proper to take such measures
which would gather these dismembered elements into a single Departmert,
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279, Finally, the third question — the local evolution of
science, I have in mind here, Kanzakhstan, As you know, this re-~
rublic of ours is very vast and rich, N, S, Khrushcnev correctly
called it the inexhaustable storeroom of the Soviet Union, In the
ingtitutions of the Academy of Sciences of Kazaknstan and in other
sciontific-rescarch centers, we are trying to solve those problems
which are concerned with the developmcnt of great science in our
republic, But our forces alone are insufficient, In 1959, the
Presidium of the Academy cf Sciences USSH provided us with con-
siderable organizational assistance by sending to Kazekhstan very
qualified, very pruminent commissions of their scientists, The
collective of the Kazakhstan Academy of Sciences and its Presidium
have ~sked me to convey their werm thonks tc those scientists who
came to assist us and to the Presicium of the Academy of Sciences
USSR which sent out this commission,

280, We trust that in the future, the ties betwecn the Aca-
cemy of Sciences USSR and the ucademies of sciences of the union
republics, including the Kazakhstan Academy of Sciences, will be
strengthcned,

Academician A, A. Blagonravov

281, V, I, Lenin stated at the IV 411 Russizcn Congress of
Soviets: "The summit is taken by him who has the greatest tech- --
nology, discipline, organization, and best machines,"

282, In the past year, the preatest successes were achieved
by the institutions of the Department of Technical Sciences in
those ficlds which are considered to te the most important from the
point of view of national economy requirements: power cngineering
and power machine building, the derivation and application of new
materials, metals, and alloys, radio engincering and elecironics,
automation and telemechanics, mechanies, new technological pro-
cesses anc an intensification of the existing ones with the aim of
increcsing the productivity of labor. active participation wes
taken by the Department in the solution of problems concerning the
study of cosmic space, the problem of semiconductors, ectc,

283, Up to the present, however, ciscussions are still going
on as to which scientific directions must be considered the most im-
portant and which of them are worthy of study by the Academy of
Sciences, It seems to me that the only eriterion in determining
the most important directions is their reletionship to the basie
problems of the scientific, technical, ond cultural ovolution of the
country with the goal of building a communist society,
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28/, Perhaps more important for the Department of Tuchnicaul
Scicnces than for any other Department is the coordination of the
work along the entirc scientific front, inasiauch as the activitics
of the wide net of industrial scientific institutions is closely
tied in with the wierk of the academic institutions. One cannot
divile scisnce into academic and non-accdenic., » single concept
must exist — Soviet science. iie must not be concernca with
lelimitation, but rather with the corrcct concentration of efforts.

285, I cgree with Academicicn A, L. Mints that the academic
institutions should have a prepondcrance of werks hoving o rusecrch--
planning; character, but onec shculd not exclude the fact that in
roequirced instances they should be corried out to the “evelopment of
concrete objectives, It is incorrect to c2ll such works "branch
tvpe", Technical sciences in its research equally uscs both
d2Cuetive and inductive methods, For example, in metallurgy one
goes from the study of physico-chemical laws to the develcpment of
prop.sals for sp.cific alloys, while in automation, the evolutiun
of ticoretical disciplines preceeds experimental work with specific
objoets,

286, The activity of the Department of Technical Sciences can—
nct be cvaluzted only 2s the total activity of the institutes which
ccmprisc it, Ve must also consider those great achicvements which
viire obtained by members of the Department in the non-academic net-
work, for example, on the problems of aircraft construction, rocket
cocnstruction, etc, I think that in the future the work of thesc
scicntists must be more closely linked with the academic insti-
tuticns,

Academician A, F, Ioffe

287. 1 would like to make one small remerk, I think that tuc
very ioportant question of the perticipetion of Soviet science in
the cvolution of world science nas not been given cnough space in
the renort, I consider it my duty to talk about this because I was
one of the first persons whom V, I, Lenin sent overseas for the re-.
cstoblishment of scientific ties and it was necessery for me to give
censideration to and actively promote this work,

288, ©Permit me to tell you of thosc two fields of seicentific
ork in which I directly participated. One of them weas on semi-
con‘uctors, At the prescnt time 2 sharp change is tuking olecc in
this field of science which is lifting it to new levels, Our con--
ception of scemiconductors has becore many times more complicated,
Naturally, the ncw conceptions open new practical possibilities. Ia
particular, vie lun;; ago poscd the problem of a pover use for
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seniconductors 1or the direct cenversion of thermal energy into
electrical, The concepts which we are bcginning to cmploy permit
us to take great forward strides, It turns out now, that in
utilizing solid semiconductors, it is possible to obtain approxi-
rately 15% efficiency (instcad of 8% which we have hud), and by
using gascs or vacuum at 2000° C,, it is about 60%,

289, In this manner, in power engineering, in refrigcration
work, a completely new stage is evolving, very iniriguing possi-
bilities orc being opened in the uses of cnergy scurces, This is
only one cof the many sectors of semiconductor science and tecanolegy
which is rnow being expanded rapidly.

290, The other Tield is the use of the achicvements in physics
not only for industry but in agriculture, I will give you onc roce-
sult which as obtained comparatively recently, Through the use
of cccurate equipment, therc wes completed a special study cn the
raquir:ments of plent life to cxternal conditions (primerily for
light) which showed thot wherever there is energy it is possible
to obtain agriculturazl products, In particular, for excmple, it
becamc evident that in cultivating tomatces, 2-2,5 less time Is re-
quired than that which had hecn long established Ly agrononical
science, In 60 duys, frem o one square meter surface lighted by an
electric light it is possible Yo obtain approximctely 17 kilograms
of veretables ~and their cost is dstermined, primarily, by the cos?®
ol electrical cnergy. In the future, it will be possible to supply
all of Siberia, right up to the Far North, with vegetables and
berri.s all your round at very low costs, since electrical encrgy w'.i
be comparatively cheap there,

291, These fascinating ideas are far from fantastic; taey cwais
their fulfillment,

Corresponding Member AS USSR V, M, Khvostov

292, ..dhering to the directives of the XXI Congress of the
perty and bringing to life the decisions of the last Annual Meeting
of the acadenmy, the Institute of History consicerably re-oricnted
its ~ctivities in order to facilitate the rise of the more ecssentical
branches of historical science (history of socialist socicty and the
mcst recont history of the capitalistic countries) and to obtain a
concentration of research efforts on the most importent scientific
directions, «t the present time, therc has been included in the
basic activity of the Institute, several important tasks which have
n considerable scientific ond practical significance, This wasy
first of all, the creation (for the 50th Anniversary of the Great
October Socialistic kevolution) of a multi-volume academic "History
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of the USSR (From the fincicnt to the Prescnt Time)" in which thcre
must be surmed up an enoraous amount of personal nonographic
studies, the iarxist-Leninist concepts of the history of our country
must be includcd, and a generclization made of the results of
building socialisk and comrunism in the USSR, Simultcnesusly, the
Institute is preparing o short scientific—popular book on tiae nis-
tory of the USSR cesigned not only for the Sovict but 2lso for the
fereign recder and having as its aim the countering of the bcur-
rcois falsification of our Homeland's history with the historical
truth, With the attraction of the scicntific institutions of the
unisn republics and under the guidance of the Scientific Council
on the problem, the preparwtion for the writing of thc scientific
nistory of the Great October Sozialist Revolution is underwey,

Tre estrugle cpainst inimical ideologies is growing, The Institutc
has zlrcady publishcd a number of collected works devoted to the
strugrle 2gainst bourgecis and revisionist nistoricgrophies, and

is preparing new ones,

293, There will be an cxponsion of research in the field cf
study of the history of recligion and athcisa, 4 work is teing pre~
pcred orn Christicn socialism = one of the basic trends of the
mclern ideology of the capitalistic world, 4 rother szigrificont
verk hns heen written on the battle apcinst religious sectarianisn
in wur country, A scientific history un the Sccond Intcernationcl,
u euperalized work on the newest history of the interncticnal
workcrs movenient; and several text bouks for VUZes and secondary
scaccls are also undervay, Cutlines on the history of the ILatin
inierienan countries will €ill an existing gap, in this relntion, in
Yoarxist histnrical liter-~ture,

294, The year's expericnece hns sho'm that in the ficld o1 the
sceizl sciences, the scientific work cf the Academy is Leing properl
plannud, However, in crder to solve the existing problems which
still facc us, it is necessary to improve the ccordinnticn cf vork
nf ~11 three humanitarian Dopartments,

295, The ‘evelopnent of sccial scicnees is being hindercu by
a ‘eficinney of scientific information, That vhich we ure deing
is still, in this sense, primitive 2nd incomplote, and reviecws of
forei;n litcrature are still beins c.nducted unsystematically,
This nampers the brttle - ainst bour;;cois ideology and lowers the
lovel of scicentific producticn,

296, Scrious dzfcets exist in the ccetivity of the acadenic
rublishing house and in "Akadem &nii", Frequently, valualle
scientific .crks are published with limited circulation which ro-
sults in cn increnced cost of the books, their unprofitability and,
rmost important, they co not rench the renders in the periphercl
nreas,
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Academician V, A, Ambartsumyan

297, The stress on difficult problems with wihicn our Acadeny
of Sciences USSR und the science of our country es well is concerncd
was correctly presented in the report., But the report docs not
contain an evaluation of the level at which we solve these problems,
I have pgained the impression tha* in many fields, we are still not
conducting work at the levcl neccsscry for the solution of solien—
tific problems at the tempo demanded by our country today,

298, For example, we can be prcud of the great achicvements
iiade in astronomy in the study of the physics of the Sun obtained
through the work of the Crimecn Observatory, Thers are also 2
number of achieverents in radio astronomy, But we lag by quite a
>it in the cdevelopment of one of the most important problems of
xstronomy: the study of the gelaxy and the extra-galactic world,
The reason for this lag is that we still do not have very large
sclescopes, 'ithin recent times, great strides were made in the
estallishment of such an observation base: the construction of one
»f the largest telescopcs in cur land, having a mirror diamcter of
2,6 m,, is in the process of completion; it will be located in the
2ulkov Observatory., Another telescope being completed has a wide
rield and an cperture diameter of 1 m,, which will permit inspecticn
of a wice celestial arca, The Pulkov Observatory conducted ex-
sremely valuable works in the establishment of a very technically
nrogrcssive project for a 240 inch telescope (the worldls largest),
~nd made a number of successful tecknological solutions, The com-
pletion of this telescope in the shortest periou of time will permit
us to overcome the lag in tho study of the problems of extra-
~#alactic astrcnomy and steller spectre,

299, Further, I would like to talk ebout the problems of the
tnisn republic academics of sciences.

300, The work which is being advanced by the requirements of
aational economy of one republic or another, frequently results in
siznificant achievements in the field of thecreticcl scicnce as
'0ll, As an example, we can use the work of the Academy of Sciences
cf Knznkh SSR in the field of peology; it is tied in very closely
vith the solution of concrete problems, but nevertheless, it raises
the goological science of our ccuntry to a higher level,

301, At the present time, the republic academies hove a basis
f'or the completion of a considcrable portion of the activity along
the principal fundamental problemsa, Therefore, we must strive for
the acadcnies to promote even deeper fundamental cctivities in those
airections which correspond to the solution of the naticnal economic
~roblems of the given recpublic,
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302, We have 21l that is necessary to convert the republic
academies into major scientific centers, To provide them with
suitatle cocdres, it seems to ne to be of the utmost importance tc
extend the proposcd regulation concerning an institute of pro-
baticnary versonnel in the scientific institutions of the Aczdenmy
of Sciences USSR to the republic academicss.

Corresponding Member LS USSR P. A, Baranov

303, The rcecport on the activities of the Academy for 1959 to
which we hove listened dil not mention the basic biologiccl scicences <~
botany ond zoology. Perhaps if we had made achieverments in the fieid
of astrophysics and had studied the vegetotive cover of Mars and
Venus, then they would have been mentioned, But thus far, we have
been expending all of our cfforts and attention to our own planet.
to its great and rich vegetative cover whose study is constantly
resultirg in the attainment of important results for the national
econony,

- 304s 1In 1959, the regularly published volume "Flory SSSR"
[Flora of the USSR/ was issued ond, in addition, five other volumes
of "Flor" /Flcra/ were published by the republic academies of
sciences, The publication of the regular "Flory" volume of any
ccuntry is a grect occurance and mentioned in the entire worldis
bctanical literature, According to the acknowledgement of foreign
botonists, Soviet floral and geobotanical works occupy one of the
foremost places in the viorld, A lewding place belongs also to
Soviet botonical cartography,

305, In conncction with the XXI Party Congress, we have in tk:
recent past, concentrated our attention on providing the results of
the study of the vegetative growth of the USSR in the intercsts of
raising the fodder base for stock raising, It is known that 3/4 of
the folder balance in the stock raising of the USSK is providcd by
natural meadows and pustures, They have becn very caorefully studied
for meny years by Soviet botenists, On 10 February of this year, a
visiting session of the Bureau of the Department of Biological
Sciences vas held in Leningrad (I might mention thet we Leningrodians
varnly welcome this new form of bringing the work of the Department
to the institutes) in the decision was made to entrust the Botaniesnl
Institute, together with the VASKhNIL, SOPS /Scvet po izucheviyu .
proizvoditelinykh sil — Council fcr the Study of Productives Forceg,
ana the ilinistry of Agriculture USSR with the development of pro-
posal encompassing the cntire aggrercote of recommended measures on
the reconstruction of the natural fodder base of stock raising,
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306, CQur institute devoies cousiderable attention to the study
of physiologically cctive substances of vegetative origin and, in
particular, to tie search for sources of triterpene compounds wiich;
in their properties, are close to stercid hormoncs, and a number
of other substances of hormoncl cction which may be ciployed in the
treatment of serious diseases such as radiation sickncss, malignanu
tumors, levcodernma and others,

307, Our institute, which was formed uncer Peter I and has
inherited its structurc from the past, was reexcmined in the repori
year on the basis of recommendations mcde at the general meetings
last ycar by the Academy and the Department of Biological Sciences,
v'e feel thet this will give positive results,

308, It could be hoped that there would be a more rapid intrc-
duction into our science of the methods of physics and chemistry,
Therefore, we petition the Presicdium, when focilities arc being dis-
tributed, to give special consideration tc the requirements of such
old institutions as tne Zoological and Botanical institutes in re-
garc to acquisition and modernization of equipment, Ve particularl;
hope that the Leningrad institutions will roceive their due at-
tention from the Presicdium in tlie distribution of funds for con—
struction as well,

Accdenician V, A, Kargin

309« The fate of the works in the field of high molecular cor.
pounds, a role which was so vividly underscored in the dccisions of
the Nay Plenum of the Central Committee CPSU 1958, was instructivc
for thc Academy because it wes reiterated in a newer form to a con-
sidcrable degree and their scope in the past year has incrcascd ap-
proxinately 2,5-3 times,

310, The scicnce of polymers is composed of a number of stucics
vhoce processing is nccessary for its harmonic growth, One of these
fields is concerned with obtaining of initicl, low molecular sub-
stonces (monomers); the second is the reséarch concerning their
polymerizction into high molecular compounds; wnd, finally, the
third is the study of their structure and properties; the final

goal of these studies is that of facilitating the scarch for new

methodes of processing polymers into articles,

311, Even two years ago in the Academy of Secicnces USSR the
science of polymers was not evolving smocthly, Since then, how-
ever, this irregularity has been significantly eliminated, The Ine—
stitute of Chemic:l Pnysics, the Institute of Organo-Elemcntal Com-
pounds, and the Institute of Petrochcmical Synthesis, have employed
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broad research on obtocining monomers and their polyumerization, The
situation is worsc in the fiecld of work concerning the processes of
the treotment of polymers and their utilization, a field in which
close liaison uwust be sougint vetween the chemists and the Depurtment
of Technice2l Sciences, and, first of 211, with the Institute of
Mochine Studies,

312, The Institutc of High Molecular Conmpounds, which hes high
personnel rcserves and capabilities, conducts a number of wvery good
indencndent works but it has a definite lack of any basic direction
conccrning the major problems in the field of high nolecular come
rounds, It seems to me that the Presidium of the Academy should ene-
trust this institute with the development of one of these problens,
Corcerning the Institute of Physical Chemistry, it has taken upon
itself, clong the principles mentioned above, the research which
concerns high nolecular compounds, It has taken up the question of
coatings anu we 2rc now sure that the Institute is working precisely
in tais field,

313, It vould be desirenblce if the Presidium would clerify tho
degrec tc which research being conducted on high niolecular compound:
reflects the interests of the development of this c¢ntire branch of
science an? not the pcrscnal intercests of one scientist or another,
This will periait the deplovment of effort in the most important di--
rections,

Corresponding Member AS USSR P, N, Fedoscyev

314, Vic arc proud of our scicntific achievements which arc
acknowvlcdged cven by those who are unfriendly to us, The scicnce
of the Sovict Union has attained these successes by virtue of the
socialistic social structure with its planned economic organization
and its smooth evolution of research, by virtue of the cnormous in-~
crease in the cultural level of the populetion and the broad expanse
for the growth of scientific effort from the people, The great od-
vantage of Soviet science is also the result of its being equipped
with advenced Marxist—Leninist ideolegy, Dialectical materialisn
gives to scicnce powerful neans of synthetic generalizations which
are unattainable by the fashionable, in the Jest, one-sided 2nd
norrow philosophical positivism, The fertility of the union of
natural science and philosophy hns been evidenced by the idcademy!s
confcrence on the philosophical questions of natural scicnce which
nernitted the solution of a number of difficult questions of con~
temporary science, for cxample, the qucstion of causation, Ve
anticipate the organizotion of theoretical confercnces on the philo—
scphical questions of the physics of clementary particles, the
physiology of higher nervous activity and psychology, the creation
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of fundemental tosks in which, on ths basis of 2 materialistic
peneralization of the mewest data from all of science, the most
nodern picture of the world may bte composed,

315, For the solution of similarly importunt problcms, it is
necessary to take steps for the training of cadres in the philo-
scphy of nctural science, and, worcover, such cadres must be trained
not only by the philosophical institutions, but also by those of
the naturcl sciences,

316, There has recently been a heclthy contnct between the
econonists and the personnel in the tcchnical scicnces, This was
evidenced ty the execution of techniccl-econonic stulies on the
questions of automation, on the problem of the effectivencss of
capital investment and now technology, However, one cannot say that
the contacts betwecn the econonmists and the specislists in the ficll
of technical disciplines in our Accdeny are sufficient; we must
think abcut strengthening the ccordinstion of research on technical-.
econcaic problems, and possibly crcate, for these purposes, a
special coordinating council or several such councils, designate o
series of directions for joint work in this field, devote serious
attention to the training of scientific cadres which are well ac-
queinted vith both technology and cconomy, In connection 'rith the
vork now being perfeormed in the ficld of the use of nothemctical
methods in cconomie rescarch, it is also necessary to trein the re—
quired specialists,

Corresponcing lMember AS USSR Yu, G. Mamcdaliyev

217, I consider it my duty to call the attenticn of the Geneval
YMeet iz to o particularly fruitful performnnce of joint research

by he institutions of the ‘cademy of Sciences USSR and the union
ropuniic acadenies of sciences for the solution of uajor scientific
pr-blems having a major significance for the national economy, Th.

¢ ~*lective cdevelopment of such problems through the application cf
iocividual bright talents gives the most important results from the
voocint o both theory and practical appliecation, I will give you
Zueorel exnnples,

318, Among the mineral deposits of our republic, one of the
most important is the complex aluminum ore alunite of the Zaglik orc
fields, The problem of thc industrial use of the Zaglik elunites
for the development of the aluminum industry of the country was
successfully solved only recently, when a creative group of scicn-
tists of the .All-Union Aluminum-Magnesium Institute, the Institute
of Petrochemical Processes of the Academy of Sciences hLzerbaydzhan
SSR, the Kirovabad Alunina Plant of the Azerbaydzhon Sovnarkhoz, ard
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the szneftceproyekt [LZUrbaydzhan Petroleun Projec§7 developed an
offective technological method of sintering ~nd reducing alunites in

o fluidized bed, This technological process is distinguished by

its sinplicity and case of control and provides, together vith alunmica,
of a cunsicderable anount of by-pro’ucts: sulfuric acic, potessiun
Tertilizers, ond a number of rare clements, A factery is under con-
structiin in ..zerbaydzhan for the production of alumina and it vill

he not only one of the largest in the USSR but the first in the

world to use alunites,

319, The Acadeny of Scicnces of Azerbaydzhen SSK, in close
contact with the Institute of Potrochemistry Synthesis of the Acadenmy
of Scicnces USSR, is conducting a great complex of studies in the
field of thc syanthesis of cdditives, used in improving the quality
of lubricating oils, Tcntotive caleulctions indicate that the use
of only the one form of additive proposed by the Academy of Sciences
azerbaydzhon SSR will permit a savings of hundreds of millions of
rubles cnnually,

320, In 2 group effort, the scientists of the Institute of
Orgonic Chemistry of the Academy of Sciences USSR, the Instituc of
Petrceciemical Processes of thce Academy of Sciences Azcrbaydzhan SSR,
and the Scientific Rescarch Institute of Synthetic Rubber have de—
vcloped o technique for producing butadiene from butane and butylenc
vhich, at the present time, is in the st.ge of major inldustrial
introcduction in three econcmic regions of thec ccuntry,

321, In giviag you these few exnmples, whose number could be
censiderably incrcused, I had in mind the posing of the question on
th2 need for further significant expansion of the scale of jcint
cooperation on major probliems by tne union republic academics of
sciences, cnd by them and the Academy of Secicnces USSR, Until now,
the renarkeble possibilitics of this progressive method of col-
lective crection are being far from fully utilized,

Acadenician M, I, Shemyakin

322, The bordering problen of chenistry and biology —— the
chenistry of natural and biologically active compounds e—=— was in-
cluded by the Presidiun of the fAcadeny in the number of the most
important problens of the seven-~year plan for the development of
scicnce, Its significance was particularly mentioned in the de-
cisicns of the llay Plenun of the Central Committec CPSU 1958, This
branch of science, one of the leading divisions of organic chendstyry,
deternines the developnent of many basic disciplines of the medicol—
bioslogical cycle and has 2 strong influence on the solution of a
nuitber of immortant practical problens of hcalth, agriculture and in-
Auctry.
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323, Unfortunctely, the growth of the chemistry of natural
and biolozically imporieni compounds sharply lagged in the Soviet
Union for quite some tims, but in the past 2-3 years this situxticn
has been csscntially changed and the work on certain livisions of
this field of knowledge is now being conlucted in a nunber of labor--
atories and institutes, Of considorable importance was the es-
teblishnent, in 1959, of the Institute ol Chemistry of Natural Com-
pounds of the Academy of Scicnces USSR,

324, A large nunber of the Institute's laboratories, cspceizl
ly those vhich were transferred from other institutes of the Acadeny
of Sciences USSR, have already begun to function, Initial successes
heve een realized., But there is still much to be done before the
Institute can fully develop its activities, Ve shoulC attain, in
the shortest period of time, a position in which the space and equio-
nent of the Institute mects the most modern requirements, so that
it w111 have all of the necessary equipment and instruments, ine
cluding experimental-productive installations for the isolation and
purification of natural compounds, which will permit the production
of research items in sufficient quantities,

325, The work on the chenistry of natural compounds must be
conducted as well in other institutes of the Academy of Sciences
USSR and in the union republic ccademies of sciences, in the icadery
of Medieal Scicnee USSR, in the institutcs of the Ministry of Healti,
and in the Ministry of Agriculture USSR, In so doing, attenticn
mst be given to the development, first of all, of the most importa:’
areas - chemistry of protein and peptides, carbohydrates, nucleotidn.,
antibiotics, steroids, terpcnes,

Corresponding Member 4iS USSR L, R, Neynen

326, appearing at the All-Union Conference on Power Engineerirg
Construction in November 1959, N. S, Khrushchev indicated that the
problems of electrification, the construction of high~energy power
systens, the problems of doveloping a material-technical base for
conmunisn, mst bec the mein ones in our partyt's progran,

327, The Academy of Sciences USSR must give a scientific basis
to the perspective plan of the country's electridication over 15-20
yeers, Participating in the devclopment of this problem are the
Pover Engineering Institute imeni G, M, Krzhizhanovskiy, the In-
stitute of Electromechanics, as well as other institutions of the
academy of Scienccs USSR znd, practically, all of the union republic
academies of sciences,
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328, Thc complexivy, importcacc, and great scule of vork is
apparent fron the following figures, In 1959 our country took over
scconC place in the world in the production of clectrical enerzy,
reaching a levcl of 260 billiun kilowatt/hours and giving way only
to the USA, Projected for 1965 is the production of 500-520
billion kilowntt/hours, for 1970 - 900 billior, for 1975 = 1500
billion, and for 1980 -~ 2300 billion kilowatt/hours,

329, It is evident that we can fulfill and overfulfill this
cranciose proeram, thereby winning the conpetition with the copi-
tolist world in this most importunt scctor, only by solving the
problem at the highest scientific level, by using the nost modern
2chicvenents in physics, chemistry, metellurgy, wechanics, auto-
nation, ond electronies, and by finding the optirmm solutions on
the basis of our econonic science,

330, In the solution of a number of problems, the USSR has
alrcedy assumed first plaze, Soviet factories are capable of pro—
cueing hydroeleciric equipment of 200-500 thousand kilowatts, The
Institute of Electrcmechanics has conducted research on the pre-
liminary design of turbegenerctors with a power of up to 750-1000
thousand kilowatts, The Power Engineering Institute cnd the Ine
stitute of Electromechanics are solving the problem of the creatior
of super—pcverful long-distance elzctrical transmission lines which
are neeced for the cstablishment of a Single Power Systen for tlic
Scviet Unicn., The required electrical transmissions fron Siberia to
the Urals with a power cf nearly 10 millicn kilcwatts over a distance
of 200 kilomcters nay be tcchnically and economically reclized onl:
by weans of cmploying the latest progressive type of transmission
of a super-high direct current voltagec on the order of 1200-14C0
thousand vclts, The Sovict Union also is in first place in the
worlc in the process of solving this problen,

331, Wide rerspoctives nay open the crecation of really econc—
nmiecl ctomic electric power stations developed along new prineiplec,
Farticularly significant are the dering searches for new sources of
encrgy and nev highly cffcctive methodls for its conversion,

332, The problem of the Jdevelopment of power engineering anl
the complete electrification of our country with all of the multi-
plicity of its complicated scientific tasks requires an unweakcning
attention by the Acadeny and must be one of the leading, I would say,
fundanental of its problens,

Corresponding Member AS USSR N, V, Mel!'nikov

333, The detailed report of the Presidium shows the great work
of the mombors of the Lz:deily of Scierces ard of s ingtitvrtions.




But the report says nothing cbout one of the most important works
having a first rcte significance for the national economy, 1 have
in mind thc work of scholurs on state consultations, Tnc Ccuncil
of Technical-kcononic kxpertise of Gosplarn USSk corsists of 35 well
knovn speciclists, many of then mombors of the icaceny of Sciences,

334. In the course of the fulfillmcent of thc s>ven~ycor and
the ycarly plens, problems arise which rocquire a iecliinicole-cconoaic
cvaluation, for example, for the solution of the question of the
expediency of the equipping of hylroslestric povier staticns, the
selection of thc type of elcetrical transmission, the construction
of entcrprises, railroads, etc,

335, 1In 1959, 150 scientific workers of the Acudeny of Sciences
participated in the solution of 55 eonsultation questions, This re-
sponsible work, linking the sciecntists dirasctly with life and per-
nitting them to utilize their high knewledge for the solution of the
nost important questions in the building of tne mrterizl brse of
conmunist society, should have been reflectcd in the report,

336, The second question is the study of the productive forcos
of the couvntry, is you 21l know, V., I, Lenin devoted considerable
attention to this rrotlem in his "Nabrosok plana navchno-tckiniche—
eskikh pabot" /Draft of the Plan of Scicrtific~Technical iorks/.
With a study of the productive forces, one directly ties in gcology,
mining, and a number of other sciences, Therefore, the Acadeny, as
a complex scicntific institution vhose tasks include the constant
study of productive forces, must have all of these scicne.s within
it and must expand then,

337. Mining science has the possibility of studying, through
direct explcitation of deposits, thce stress condition of rocks, their
pressure, the cjection of coal and gas, etc,, and in this arca it
supplements goology and facilitates the study of the mineral rcsourco-.

338, The sccond part of mining science refers to technical
sciences, Here, through its studies, it has a grect influence on
the grouth of the national economy, The nmain goal of mining science
is the establishment of seientific foundations fer comrlex-mccheoni-
zation anld automation of nines in which high productivity of labor
will be achieved and its safcty ensurcd,

339, Fronm the fascinating speech of corresponding ncember AS
USSR L, A, Zonkevich on the possibilities of studying the deposits
»f useful minerals on the bottom of the ocean, it becomes evident thnt
only through the aid of nining sciencc will it be possible to bring
this study to its logical conclusion, i.e., to the methods of pro-
cessing such deposits,
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340, ilining science is a Cifficult, complic' ted science. It
is directly tied in with the study of the product.ve forces of the
country and with the cxpansion of national econony. {4nd thet is
why it must be devcloped by the hcademy of Sciences USSR,

CorresponCing Mcmber oS USSR N. P, Sazhin

341. For science onc technology, semiconducters are correctly
called problem #2, Thanks to the efforts of Academician 4, F. Ioffc,
the nhysical side of this problem is sufficiently vell known, 1
will pause on another, less knovm, but no less important part of thic
problen = the metallurgy of seniconductors,

342, The semiconcuctor prorpcrties of various materials becone
apnarent only at a specific, generally very hisgh degrce of purity.
Therefore, from the metallurgical viewpeint, the scniconcuctor
problen is in part 2 more cormmon problem — obtaining mctals (ele-
nments, more corrcctly) of an ultra~high purity, At the preseat tim-.
for some purc metals, an inmpurity, consisting of a hundred thousandt:.
or cven millionth part of a percent, is a reason for rcjcetion, Ior
cxanple, in germaniun uscd for the production of triodes, the copper
adnixture must not be more than 1,10~7%, which is a nilligram of
copper to a ton cf germaniun,

343, To obtain netals with such a high nurity, use is made of
completely new, at tincs very complieated metallurgicel methods and
ccuipment, The industry of semiconductor devices requires « wide
an? rapid execution of rescarch work on netellurgy. an imbdroper
evaluation of the role of metallurgy in the problem of semiconductcy s
cain be, at the least, sharply reflected in the evolution of this ir
portant problem, The institutes of the Academy of Sciences must
strengthen their werk on the sensitive methods of cnalysis of ade
nixtures in semiconductor materials,

344, Desides the high purity, semiconductor materials must
have single crystals with a limited numbcr of so-called dislocations,
i.ce.y impcrfcetions in the crystal lattice, In the solution of this
problen, important assistance must be provided by the Institute of
Crystallography,

345, Cencerning theoretical work on metallurgy, this ficld
should have eliminated from it the complcetely unnormal situction
observed in a number of institutes, wherc such work, unfortunately,
is considered to bc tasks of "a sccond sort", The Institute of
fetallurgy, first of all, must be concerned with thcoretical work
without which it is impossible to expand practicnl metallurgy, es—
pecinlly in the development of new technological processes,
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346, 0On the question of coordinating research activitics, it
is ny opinion that it is neczssary to create an cuthoritative group
which would not only point out the unnecessary narallelisu in the
work, but also would be able to stop it,

347, Yy last rcmark: to my point of view, the report on the
activity of the Academy for 1959 does not surficiently rcflcct the
role of its institutes in the corganization of thc production of a
mctal of great importaince —— titanium, At the present tire there
ht.s been established in the Soviet Union an industry for highe
quality metalliic titanium,

348, In addition to the coordinalion of re¢search activitics
on titaniun which was very successfully conducted by Academician I,
P, Bardin, thc Institute of ifetallurgy participated in the develop-
nment of a number of problems on the metallurgy of titoanium, and this
should have been mentioned in the report,

Academician Ye, N, Pavlovskiy

349, I would like to sharc several conmforting impressionse .:
fresh wind blew in the Department of Biological Sciences: they hove
begun to conduct visiting sessions of the Department!s Bureau in
Leningrad, one session was held at the Zoological Institute, the
vther was held at the Botanical Institute, There is no need to dis~
cuss tho usefullness of this measure; onc should only express the
hope that this practice will continue,

350, It is very pratifying that the scientific socicties ex-
isting within the .icademy of Scicances have brought upon thensclves
due atteantion, This is evident if from nothin; more that the chara: -
teristics of its most impcrtoent activitics are alrcady included in
the annual report of the icademy, Scientific societies ere the con-
necting link betwecn the general headquarters of Scvict science,
vhich is the Academy, and the mass of scientists working outsice of
the systen of its institutions and scattered all cver the country;
their activities, to a consicderablc degree, facilitate ¢ more im--
proved planning and coordination of science, The Geographic Socichy
of the USSR had its regular congress in the beginning of February in
Kiev; it was attended by many individuals and was characterized by
enthusiastic participation, The Congress of the All-Union Ento~
mological Society was recently held in Leningrad and concided with
the 100th annivcrsary of the activity of this society, Such con-
gresses attract socicty members from the most distant placcs,

351, Comforting imprcssions were obtained during my visits
to the Institutes of Zoology and Parasitology of thc Academy of
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Sciences Kazakh SSR in Alma Ata and the Acudeny of Geicnees Tadzhik
SsSR in Stalinabad,

352, The section on parasitology of the Alma-iata institute
has an out—of-tovm area vhich is well equipped and which has un
unprecedented nursery for experimentcl zninals, Here you will find
wulves, fexes, doer, bear cubs, smaller animais and many wild birds.-
not to nention farm nnimals,

353, The Institutc of Zoology and Parasitologzy of the scademy
of Sciences Tadzhik SSR also received an out—of-town basc with good
guarters,

354, I would like to express the desire thut our "oid" in-
stitutes, porticularly the Zoological Institute with its museunm, be
inproved, porticularly in regards to spacc, equipment, etec., so that
it would couform with contemporary requiremcnts and contenmporary
sclence, corresponding tec their scicntific and scientific~propas
grndistic problens,

RESOLUTIONS OF THE GENERsL MEETING

355, On the basis of the report of the acting chief scienti-
fic secretory of the Academy of Sciences USSR, corrcsponding menber
4S5 USSR, Ye, K, Fedorov, and the subsequent discussions, the General
neeting rade the following resoluticns,

356, "Thc report year was the rost important historical boun~
dery in the life of our country, stepping forward into a new peris:’
o its devclopment -- the period of the extensive building of coummu
nisn,

357, "Sovict science has expanded in the past year under the
banner of the historical decisions of the XXI Congress CPSU which
projceted a grandiose progran for building communism in the USSR,

358, "The year 1959 was marked by great successes of Soviet
scicnce and technology. By virtue of the flight of threc cosnic
rockets, ncw brilliant results have becn attained in the under—
standing of the Universe,

359« "Guided by the dccisions of the XXI Congress CFSU, the
iacadeny of Sciences USGR, in the report year, concentrated its
forces, first of all, on the organization and rcalization of scicn-
tific activity as indicated in !Csnovnyye napravleniya nauchnykh
issledovaniy na 1959-1965 gg.!lfhe Basic Directions of Scientific
Resecrch for 1959-1965/, on the development of problematics arising
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from these directions, on the robuilding of the activities of the
acadcmic institutions cnd improving the structure of the Academy in
accordance with the missions assigied to Soviet scicnce by the pariy.

360, "An important mcaning for the levelopment of biological
science was contained in the decisions of thc Plenums of thc Con—
tral Cormittee CPSU on the further development of agriculture, Tiney
were the bases for the reorganization of the work of the Cepcrtment
of Biological Scionces, conducted in 1959, in the Airection of
solving the more vitel theoretical problems and sirmltancously for
a closer liaison betwoeen the academic scicntific institutions of
the biological area and the practical side of agriculturc and uedi-
cine,

361, "The June Plenum of the Central Committec CPSU pleced
before the Academy of Scierces USSR, as the nost important problen,
the further creative expansion of science and tcchnology in an un-
broken tic with the practice of communist construction, Its dc-
cisions on the measures for expediting technologieal progress por—
mittcd the establishment of 2 course of further expansion of
scicntific research by the Acadumy of Sciences in this dircction,

362, "The rcsolutions of the 9 Jenucry 1960 Central Committoc
CPSU '0zalachakh partiynoy propagandy v scvremennykh usloviyakht
/On the Problems of Party Propaganda Under Modern Conditiong/ con-
Tain new important problens for the workors in the soci2l sciences,
the solution of which riust fall within the basic activities of tne
humanitorian institutes of the icademy of Scicnces USSR,

383, "In noting the major achievements of Soviet scicuce, tie
Gencral Moeting of the ficademy of Scicnces USSR considers thet in
o number of scicntific rosearch fields, there is still a noncon=
formity between the growing problems, advanced by the requirements
of the country in the epoch of cxtensive building of comrunism, and
the attained level of scientific work, Therefore, a further ener.-
getic cffort to raise the scientific research lcvels is neccsscry,

364, "The General Mceting of the Academy of Seiences USSR de-
creess

365, 1, To approve the report of the Acacemy of Sciences USS:
on the 1959 activities, having charged the Presidium of the Acadeny
to append, after final editing, the additional remarks mode during
the discussions to the written text of the report,

366, 2. To approve the activity of the Presidium of the Aca-—
denmy and to suggest that it considers in its practical work, the
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criticisms of the General meeting direcled to the Presidium and
to thc Academy's institutions,"

¥

367. On the basis of sccret talloting, in aecourdcnce with the
corresponding points in the Regulations of the Academy of Scicnees
USSR, the Genercl mecting has accepted the following decrees,

368, academician i, V. Keldysh is electcd vice presiaent of
the lLcademy of Scicnces USSK,

369, uscademicinns-secreteries, elected by the deparurents of
thc Academy of Scicnces USSk, arc approved:

Cepartnent of Physicomathematical Sciences —- Acadenmician
L. une artsinovich,

Depurtnent of Chemical Sciences —— Accdenician N. N. Senenov,

Department of Geological-Ceographical Sciences — Acadenician
D, I. Sachcrbakov,

Pepertrent of Technical 3cicnees —- Acaderician a, A, Blagonravoy,

Pepartment of Literature and Language — Academician V, V,
Vinosradov,

370. Elcected as members of the Presicium of the academy of
Scicnces U3SR: academician V, ., ambartsumyan, sacademician u, F,
Alcksandrov, hcadcmician A, Ye, Arbuzov, Academician M, M, Dubinin.
Acadenician P. L, Kapitsa, Acudemician M. P. Kostenko, Academicicrn
A, L. Kursanov, icadumician N, I, Muskielishvili; Academician A, "o
P~11~din, Acadenmician I, G, Petrovskiy, Acodemician K, I. Satpaycev,

371. The Genercl neeting confirmed as dircctors of the scien
tific institutions of the .icademy both those elccted by the depart-
4ents for a new term and thosc elected for the first tine.

372, Confirmed as directors in accordance with the resocluticiis
of the lMeetiny:
For the DPepartment of Chemical Sciences:

Institute of Gecchemistry and finalytical Chemistry imeni V. 1.
Vernadskiy —— Acacdenmician s, P. Vinogradov,

Institute of Chemical Physies ~— academician N, J, Scmenov,

Institute ol Physicnl Chemistry — icademician V, I, Spitsyn.

Institute of Genercl and Inorpganic Chenistry imeni N, S,
Kurnikov — Acodemician I, I, Chernyayev,

Hycrocherical Institute — corresponding member 4S USSR —— C,
Ao Alckin,

Kadiunm Institute imeni V. G, Khlopin = correspsanding member
aS USor V, M, Vdovenko,

Institute of the Chemistry of Natural Compounds —— icademnicinn
e Shenpraling
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For the Department of Geologiccl-Goographical Scicnces:

Institute of Oceanology — Doctor of Geographical Sciences
V. G, Kort,

Laboratory of Coal Geclogy = Loctor of Geologiccle=liineralogical
Seiunces V, V, llokrinskiy;
For the Dcpartment of Biological Sciences:

Institutc of Geneties — Acadcmician T. D. Lyseinko,

Institute of Microbioclogy — corresponding menber AS USSR A, L
Inshenetskiy,

Sevastopol Biological Station imeni 4., O, Kovalevskiy = Doctor
of Biological Sciences V., A. Vodyanitskiy,

Luboratory of Forest Studics —— fLcademician V, N, Sukachov,

Institute of Radicticn cnd Physico~Cheniccl 3iology — iAcode—
nicicn V, A, Engel'garat,

Institute of Physiology imeni I. P, Pavlov — corresponding
nenber AS USSR V. N. Chernigovskiy,

Institute of Forcstry and Forest Chemistry — Doctor of Agri-
culturcl Scicnces I, S, ilelekhov,

Institute of the Hipgher Nervous Activity — Doctor of Biologiecl
Sciences V, S, Rusinov,

Institute of Cytology —— Doctor of Biologieal Scicnces 4. S
Troshin,

Institute c¢f Biolo ;ical Physics = Doctor of Biological Sci-
ences G, M., Frank;

For the Department of Technical Sciences:
Institute cf Electromechanics =—— Academician M. P. Kostenko,
Power Engincering Institute imeni G, M, Krzhiznonovskly -—
corresponding nember AS USSR G, N. Kruzhilin;

For the Department of Historical Scicneces:

Institute of Oriental Studics — corresponding member AS USSR
B, G, Gafurov,

imscun of the History of Religion and Atheism —— Doctor of
Historicul Sciences S, I, Kovalev,

Institute on African Studies —— Doctor of Historical Scicnces
I, I, Potekhin,

Institute of Sinology —— Doctor of Historical Sciences S, L.
Tikhvinskiy,

Institute of Slavonic Studies -~— Candidate of Historical Sciencc:
I. I, Ulalt'tsov;

For the Deportment of Econcomic, Philosophical, and Legal Scicnces:
Institute of Torld Economics and International Relations ee
corrcs,.onding nmenber AS USSR A, A, Arzumanyan,
Inntitute of Econonies =~ Doctor of Economic Scicnees K. N.
Plotnikuv;

For the Department of Literature and Language:
Institute of World Literature ineni 4, M. Gorikiy = Doctor of
Philol-iie 1l Seicrnces 7. L. Suliinova
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Institute of Russian Litercture (Pushkin House) — Doctor of
Philological Sciences o, S. Bushning

For the Siberian Depariment:
Institute of Guography of the Siberian Departnent — corres—

nonlins member AS USSﬁ V., B. Sochave,

Confirmec as Chairman of the Presidiunm of the Baskkir affiliate
of the .cacemy of Sciences USSR: Doctor of Chemical Seiences Ro D-
Obolentsev,

373, The General necting confirmed a@s directors:

Doctor of Tcchnicrl Scicnees 4. I, Mikhaylov for the All-Union
Irstitute c¢f Scicntific and Technological Information of the State
Scientific-Technical Cormittee of the Council of Ministers USSR and
the icacemy of Scicnces USSR,

Doctor of Chemiecal Scicences N. A, Figurcovskiy for the Institute
of the History of Natural Sciences and Engincering of the Academy of
Scicvnces USSR,

QUANTUM RADIOPHYSICS

(Specch of Doctor of Physicomnthematical Sciences N, G.
Basov 2nd Doctor of Physicomathenatical Scicnces A, M,
Prokhcrov)

374 All of us are witnesses of the cxtremely vigorous develop-
nent of radio engineering and electronics, Radio, television, ralar,
radio navigation, rcmote control, electronic computers, and many
othcr things which have been able to enter firmly into our life ond
custons vicibly cenonstrate the power of contemporary radio cngince .

375. it first glance, it might scen that there are no linits
to the possibilities of clcctronics ancd that it is possible, for cx—
annle, to develop reccivers wvhich could pick up even the weakest
siznals, But ~ctually, this is not so, In each radio tubc, in cach
wire, because of thc chaotic thermal movement of elecirons, randon
current oscillations duvelop which cause, wh~t radio enginccrs call,
set "noisc" in the radio receiver, aAnd if the signal arriving 2
the reeciver input is weaker than this noise, then rciardless of hew
vie amplify this signal or how many tubes we use, thc noise wili be
amnlified together with the signal and the signal will be drowned in
the noisc, This phenomenon has greatly limited the possibilities of
ralio cnginecering,

376, Ecoch of us who hos ever used a radio receiver came againct

5till another difficulty: the reccived stations would "crcep" one
on top of ~nother, Such interfercnces created close to the operaving
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stations moy bte the recult of the transmittcor'!s huving an insuf-
ficiently high stability and it "enters™ into unotherts frequency
bancd, Many radio cnginesring problens require the use of oscillatore
having high frequeucy stability., For exauple, the exzet ealeulation
of distances through the use of radioc range finders is impossible
without high-stability oscillators,

377. Just recently we have scen with our owm eyes the wide
introduction of seniconductor devices, Seniconductors have permittec.
the solution of a nunber of important protlems. However, the connc::
semiconductor devices did not overcome the above-mentioned diffi-
culties, To decrease thermal noises, the value of which is pro-
portional to temporcturc, it was necessary to "cool" the receivers.
But neither electron tubes ner semiconductor devices could operate
at low tenmperatures,

378, Great difficulties also arose in the development of fre-
quency--steble oscillators, since the stability of the best quartz
oscillators did not satisfy technology.

379, Several yecrs ago, new methods were discovered in radio
engineering which open veast possibilitics for the auplification of
extrenely weak signals and the generction of cxceptionally stable
radio wave frequencies, For this purpose, it was necessary to intco-
duce the concepts of quantum radio emission into radio cnginecring,

380, aAs we know, light end all electromcgnetic oscillations
in general arc absorbed and emitted by quante, The value of a
quantum is equal to hv, where h is the Planck constunt and v is the
cnission frequency, All spectroscopy, atomic and nuclear physics,
as well os chemistry, are based on the concepts of quanta, tut in
radio engineoring gqmantun concepts have, for a long tinme found no
application, This is explained, first of 2ll, by the fact that in
the majority of processes which are exanined in radio engineering
there is usuclly involved a very significant number of quanta of az
electromagnetic field, ns a result of which these processes are well
deseribec by classical averaged valves and, for practical purposes,
do not involve elementary cases of interaction of the individual
quanta with the individual atomns,

381, Only since the 1940's in conjunction with the development
of 2 nev branch of physics — radinspectroscopy. which studies the
spectra of various substances in the radio frequency waveband — has
there begun o utilizotion of quantun mechanics: the theory of the
spectra of gaseous, liquid, and solid matter, the thcory of re-
laxation processcs in such matter, as well as the theory of the
interaction of field quanta with matter (the effect of saturation,
spontoneous emissions), and others arc receiving their further evo-
lution.
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332, New and important phenomena were discovered in the 1940f%s:
nuclear magnetic resonance and electron resonance, Rrdio-spectros—
copy of gases rcceived wide developrnent, o scrics of new effeciive
methods were sugpested for the study of radiv-frequency spectre, for
cxauple, rcsonance methods in atomic 2nd melecular beams, cte,

383, In 1951-1952, as a result of the anclysis of the processes
of intcraction of the quantz of on electromagnetic ficld with matte,
it wos showm that there cxistced the principal possibility of en—

ploying quente systens for the generation and amplification of elcetrc -

ncgnetic woves (Physics Institute imeni P, N, Lebedev of the Accdeny
of Seiences USSR, Colunmbia University, USi). The first quantum os—
cillators verc developed in 1954-1955 — nclecular oscillators with
2 beam of ammonia moleccules (Physics Institute imeni P, N, Lebedev,
Columbia University), In 1954, a beam of cesium atoms was used for
the development of an atomic frequency stundard (Horvard University
in the USA, National Physics Lahoratory in England). That same yerr.,
scmiconductor paramctric amplifiers were proposed (Physics Institute
ineni P, N, Lebedev), In 1957-19583, quantum, so called pararagnetic,
anplifiers were developed which use the spectral lines of electron
naranagnetic resonance (Physics Institute imeni P. N, Lebedcv, Hare-
verd University, the "Bell Systen" company in the USA), Finclly, in
1058-1959, paramctric amplifiers were developed (Institute of Kedic
srgineering and Electronics of the 4Lcadenmy of Sciences USSR, "Bell
Systen"),

384. The cnumeratcd works served as the basis for a new field,
arising at the junction of radio engineering and physics, a field
whick nckes considerable use of the methods of quantum mechanics and
which hzs reccived, at the present time, the name of quantum radic--
“hysics,

385, At the basis of obcration of molecular oscillators and
paramagnetic amplifiers lics the induced emission of excited quanbun
systcns, The effect of induced emission was discovered by 4, Ein-
stein in 1917 in connection with the study of the cquilibriun boetwe:cn
2 quantum systen having discrete energy levels, and the radiation
field,

386, Let us exanine the quantum system with two encrgy levels
(fizure 1), During interaction with the external electromapgnetic
ficld, it can absorb and cnit quanta of cnergy, Let the particle
be initiclly located at thc lowcer energy level, Under the influence
of ~n external electromagnetic field, it may absorb the field quan-
tun and nove to the higher encrgy level, Such ¢ proccss is related
tc a deereasc in field energy and is called resonance absorption,




387, A particle found at the higher energy level may euwit a
quanta and move to the lower energy level under the influence of an
cxternal electromagnetic field, This process is relatcd to an in-
crease in field ernergy cond is called induced enission,

388, The probability of both processes is identical and pro-
portional to the density of the energy field, Thus, with an inter-
action of the particle with the external field, the particle will
be continuously changing {ron one level to the other, c¢mitting and
absorbing quanta,

389, 1In addition to resonance absorption ard induced enissicn,
there is one other process — so-called spontcnecus enissicn, Es~
sentially, this is explained by the fact that the particle con nou
exist for an infinitely long time ot the upper (excited) level and
spontaneously moves to the lowver level with an cmission of quante,
This process continues in the absence of guanta in the external
rfield, Spontaneous emission exnlains the glow of heated bodies,
lunirescence, etc,

390, As a result of the presence of the three processes -
induced emission, resononce absorption and spontancous enission —-
an cquilibrium occcurs between the nolecules und the quanta of the
Tield,

391, ILet the gas of temperature T, having two insulated cner~

Gy levels, be confined to a cavity with wirrored walls for roflecti- ..
of cnission, also having a temperature T, Under the influence of
thermol motion, the molecules will strike each other «nd thc wails
of the vessel, which will result in a specific distribution of
molecules accerding to energy levels which is deseribed by the
Beltzmann equation:

Nt oo — pi/KT

i--e - B

in which Nj is the number of molecules at the i level, Ei is the
cnergy of the lovel, k is the Boltzmann ccnstant, T is the absolutc
tenperature,

S

392, Thc ncated walls which enclosc the ;as emit quanta, o
a result of which a certain amount of quanta are in the vessel and
their quantity is determined by the temperature of the walls, Theso
quanta will interact with the molccular system resulting in induced
chission cna resonance absorption, However, if the temperaturo of
the gas and the tenperature of the vessel are the same, the number
of ebsorbed quanta will be equal to the number of emittod gquanta ard
a dynamic equilibriun takcs place between the nolecules and the

enission,
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392, thus, in zccordance with the Boltzmann fermula, for cach
temperature value therc is o correspcnding specific distribution
of moleculcs according to enorgy lovels; furthernorc, there will b
less particles at tnc higher cnergy level than at the lower onc,
The differcrce in the number of molccules at adjacent levels cdepeinl:s
upon the difference in cnergy of these levels 2ad upon the tenmperature
For waves in the centimecter bund, the difference in the numver of
mclecules ot the levels is very small and is cnly 1/1000 part of the
nunber of perticles existing at the level,

394 If cxternal radiation is passed through thc molccular
system, then it will interact with the molecules, causing rescnance
absorpticn and incuced emission; and, as a result of the fact thot
the higher encrgy lavel will have less particles then the lower onc, )
rcsonanee absorption will prevail over the induced emissions, i.eq,
the system, which is in thermodynanic cquilibrium, will absorb the
externnl cuissions felling into it, Collisions betwecn nmolecules
will restore the distribution of molecules, Jdisrupted by the cmissic:.
aceorcing to energy levels; in addition, the ficld energy will
practically completely chnnge to 2 thermal motion of the molccules
ard increase the temperature of the gas,

395. If the average timc between changes of nelecules from
>ne level te the cther under the influcnce of the cxternal ficld is
greater than the averase time between the strikings of molccules
(veak external field), then the thermal equilibrium in the nclececular
system is not strongly disturbed, Also, the number of quantc
Absorbed by tie system will be proportional to the power of the -
fields And if the avercge time for the transfer of the molccules
from one level to ancther is less thon the average time betireen
collisions of the mnleculas (strons external ficld), then a con~
siderable -isruption of the thermal equilibrium and a further ir-
crease in the ficld encrgy cccurs, beginning from a certain limit,

withcut an incre 1 energy absorption. This cffcet has rcceived
the nome of satu ~effcet, At o strong saturation (thot is,
with a sufficicnt gk field amplitude) the number of molccules

ot the upper and lower levels becomes identical, vhilc the number
of absorbed quanta is “etormined by the number of mclecule ecllisicn:
ard coes not Cepond upon the cxternal ficld,

396, Induced enissions practically play no rele in the onti-
cnl an? infrared frequency bands, since the cmission sources which
cxist in thesc bands give a compuratively low number of quanta ~nd
the interaction cf molccular systems is always rother weak here,

Fcr the radio frecqueney band, in which very poewerful monochromatic
criission sources exist, the saturation eoffect is very easily achicve’,
¢ will show that in emission power of 1 microvolt at a wave longth
of 1 cnm, corresponds to the radiation from a 1 em? surface of o

Lleck body hoatod to a tamperature of 1012 GETreCs,
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397. So that the quantun system nay strengthen the quanta
salling upon it, it is neccssary to disturb the thermal equilibriunm,
vhere upon at a higher energy level a greuter number of molecules
are found than at a lower cnergy level., In suca systers, induced
cnissions will prevail over resonance atsorption, ard the emission
intensity will begin to increase in passing through the systom,

398, Formnlly, quente systcms having more moleciles oa the
upper level than on the lover, may be described by a negative
temperature, Actually, if in the Boul'ismun formula

Ni-.,e"Ei / kT

we consider the value of T as negative, then the nunber of particles
will be increcsed with an increase in energy, i.e,, there will be
more particles at the nigher energy lecvels than at the lover,

399, The condition of a systen with a negztive temperature is
anstable; it will be disturbed by both molecule collisions and by
irteraction with emissions,

400, In the event of an avsence of interactinn hetween the
warticles an?l the absence cf quanta, the life time of a system with
aegative temperature is determined by the time of spontaneous
:ndssion of molecules which strongly depends upon the emission frc-
‘juency. For the centimeter band, it is ig seconds, whercas for
the cptical band, the time is 10~ 4 1010 seconds,

401, The long life of the excited particlcs in the centinmeter
v;ave band faeilitates obtaining systems with negative temperatures
in this band,

402, There has now been developcd a number of methods for oh-—
aining systems with negative temperatures in the centimeter wove
cand, Such systems may intensify the clectromagnetic radiation
vhich falls upon them at the expense of the quanta of induced epis-
sion, It is necesscry to mention that the quanta, emitted by a
negative temperature system, arc, under induced enission, idemtical
to the falling quanta in the sense of direction of propagation,
polarization, and frequency,

403, If the quantum systen is placed in a cavity with raci-
ation~reflecting walls, then such a systenm, under certain conditions.
may scrve as a generator cf clectromagnetic radiation, hLetually, if
each arbitrarily formed quantum, before it is absorbcd, is able to
crause on induced radiation greater than one quantum in the systen,
then the amplitude of osecillations will grow., Such a systen is a
self-oseillating system — a generator, In spite of the fact that
the levels between which the negative temperature is obtained has a
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finite width, the electromngnetic oscillations in the molecular
senerator are highly morochromatic., This is a result of the fact
that inducec reodicticn may occur only ot the frequency of external
force, Thercfore, in a molccular gcnerator, the oscillations are
eveited at a frequency where the probability of quanta radiation
hed ¢ moxirun value — at a frequency close to the peak of the
spectral line,

404, The schematic of a molecular generator using & becn of
annonium molecules is depicted in figure 2, The generator consists
of threc basic parts:

405, 1., A source of the molccular beam which has a rather
srall volune and is closed on one side with a small screen, Inside
this space, a gas pressure of lmn Hg is mointained, The molecules
-thich pass through the small openings of the grid without colliding
with it then fly out into the vrcuum space of the generator in the
form of 2 nolecular beam,

406, 2. The scriing systen is in the form of a cylindrical
condensor, the field or which decrecses upon approcching the axis
oi" symnetry. If ¢ nclecular beam is passcd through such a condensor.
then the molecules which are on the unper energy level begin to rush
into the space wherc the field is n minimum, i.e,, will be focused
around the condensor axis. The molecules which are on the lower
erergy level will rush inte the space where the field is maxinun,
i,e,, they will be dcfocused, Thercfore, the beam of molecules
f£lying out from the condensor clcse to thc axis, consists princrily
of molecules found at the upper level, i.e., they possesses 2 negos
tive temperature,

407, 3. The oscillutory circuit is tuned to the frequcney of
change of molecules between levels, Differing from the oscillator;
circuits for low frequencies vhich consist of condensors and sclf-
inluctance coils, the oscillatory circuit for 1 cm wave lengths is
a metallic cavity with excellent wove-reflecting walls, This so-
called cavity resonctor is widely used in the centimeter vave band.

408, The molecular bean, having a ncgative tempcrature, nasscs
into the cavity resonater inducing cscillaticns in it at thc fre-—
quency of thc molecular transfer, Since the molecules in the
molecular bean have practically no interaction between themselves,
the speetral line used in the molecular gencrator has a very narrov
width (1 kiloeyele at an oscillation frequency of 24,000 megacyclas) .
Therefore, such a generator possesses very high frequency stability.

409, Through the comparisen of the frequency of molecular
generntors, it was deternined that it chonges in one second by nov
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more than several unius of the thirtecnth dececinal sign, However,
in a lengthy comparison of the gencrator froquencies, it was possi~
ble to show the dependence of the frequeucy on various factors:

the value of the natural frequency of the osciilatory eircuit, the
intensity of the molecular bean, the voltaze on the scrting syster,
ete, 4 theory wes developed wiaich permits an explenation of the
frequency relationships noted,

410, On the basis of thLeory cnd experiments, tue Physics Iu-
stitute imeni P, N, Lebedev proposed & mouthod of tuning generators
in which the frequencies of two inCependont generators mey te made
equal to cach other with an accuracy of up to onec unit of a tenth
Gecimal sign, This means that if the oscillations of the generator
are used as a stable element ("pendulum") of a elcck, then the
error of such a clock will be not more than 1 seccnd in 300 years
of uninterrupted operation,

411, VYerk is being conducted towards further increasing thc
stability of the frequency of uclecular generctors, Methods have
been develoned in the Institute for increasing the stapility of
molecular generator frequencies through the use of beams in which
the molecules have a low speed in comparison with thermal specds
at roon temperature, Calculations indicate thct through the use cf
such systems it is possible to increcase by 10~100 times the fre-
quency stability of moleculer generators,

412, Together with the molecular generatcr, cnother Cevice
for measuring frequency and time which has received considerable
developnent is based on quanta transfers of cesium ~tons —— o so-
cclled cesium frequency standard, As distinguished from ¢ molecular
gonerator, it is not a source of radio ouscillations, Through the
use of an atomic bean, it is possible to obtain, in a cesiun fre-
quency standard, a very narrow spectral line which is used to
ncasure the frequency of a stable quartz oscillator. The accuracy
of a elock utilizing a cesiun line has, at the prescnt time, the
sane accuracy as clocks using & nclecular ienerator,

413, Now, generators nay be built which will retain their
frequency over a short period of tine with a considerably hijher
accuracy than that with which we know how to tunc their frequency
to the frequency cf the snectral line,

415, Thc problem of developing amplifiers using quanta systens
with ncgative temperatures is closely tied in with the problen of
nolecular generators, However, if in the case of the generators e
strive to obtain the nost stable possible frequency, i,e., use
narrow spectal lines, the anplifiers nust have the widest possible
passband, Therefore, erystals with poranagnetic ions are used as
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the working substance in molccular generators, By using such cry-
stals in nn external nagnetic field, as wes first demonstrated by
Ye, K. Zovoyskiy, it is possible to observe spectrcl lincs con-
nceted vith the spin reorientation of paramagneiic ions, These
lincs hove considerable width which pernmits the crection of a suf-
fieicntly vwide-bond amplifiers, The anmplifier frequency ray be
ec.sily tuncd Ly varying the voltage of the coxternal magnetic ficld,

416, L schemotic Cdiagran of the amplifier is showm in figurzs 4,
The anplifield wave passes thrcough the nediun with & negative ton-
perature and, by virtue of the quanta of induced radiation, the
voave pover is increacsed by passing through the working matter of ths
anplificr (a ruby)., Auxilliary radiation, the frequcney of which
must be greater than the rrequency of the anmplified signal, is uscad
to obtain a negative temperature in paramagnetic crystals,

417. The action of the auxilliary radiztion is explained in
fizure 5, In a thermodynanmic equilibriun, the number cf ions de-
creases with a growth in their cnergy; furtheruore, the diffcrence
in the number of ions at two different energy levels increcases with
a decrcase in the temperature of the scnmple, At a tenperature
T'2 0, 211 ions will be found on the very lowcst encrgy louvel,

418, 1If a sanple having; the level arrangement shown in fig-
ure 5 is acted upon by radiation whose frequency causcs a chanre
between levels 1 and 3, then at a high radiation intensity, suf-
ficient to achieve a saturaticn effect betwecn these levels (i.e.,
the nunber of ions on 1 and 3 become equal), then o negative
tenperaturce moy cdevelop between levels 3 and 2 or betwecn 2 and 1,

419, Normally, the amount of amplification when passing
through a2 1 cu nediun with negative tenperatures is small and,
therefore, to obtain amplification, up to 100 times for cxample, a
systen nust be selocted having a length on the order of several
neters, winicn is for practiccl purposes, inconvenient. In order oo
decrcasce the dimensions, use is made of recsonators or of so-called
delay systcms in which the sroup velocity of the anplified wave is
“ececlercted 100 tines, thereby pernitting; a corresponding: decrnase
in the dimensions of the system,

420, Parancgnetic anplifiers may operate at liquid heliun
teaperatures (T =4.2° K).

421, The noises in nolecular amplifiers operating at sufficieniiv
low tenperatures are cxplained by the spontanccus enissions of ex-
citcd ions, The noise temperaturce of spontancous cmission is Jeter—
riincd by the freouency of the amplified signal and, for waves in the
centincter band, it is severcl degrees Kelvin,
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422, Centimcter band receivers have a noise temperature of
several thousand degrees, i.e., the usc ol molecular amplifiers,
in principle, pernits a ;ain of 1000 times, In practicc, however,
this gein is considerably iess, since we must toke intc account
the »resence antenna noiscs, atnospheric emissions, Golactic noises,
etc,

423, Topether with moleculcr anplifiers, there have recently
Jeen developed so-calleG parcuetric amplifiers in which the "nega—
tive losses" in the oscillatory circuit occur as a result of the
aodulations of the parcmeters of this circuit by an external force
at a frequeney which differs fron the frequency of the amplified
<ignal, As a moduluting element, perunetric amplifiers use either
he capacitance of semiconcuctor dicdes or inductance with specizl
Territe erystals. These cnplificrs also pernit a considerable gain
in sensitivity in the decimeter ani centimeter wave bunds,

42L, h step~by-step examination of the action of paranctriec
amplifiers also requircs the application of the laws of quantun
-echanics, This refers, for example, to the excmination of speei-
_ic spontaneous enission of noises which are inherent in parcmetric
.oplifiers,

425, Thus, thc developuent of quantum radiophysics permitted
he solution of two extrenely importaont problens in redic engineering:
o substantially incroase the frequency stability cf gencrators and
ctrongly increase the sensitivity of rcceivers in the centiueter and
feceimeter wave bands,

. 426, It is necessary to enphasize once more thut the achieve-
reats of cuantun radiophysics are closely related to achicvements
“n racicspectroscopy, which has served as a dependable founcation
Zor tinc evolution of this ncw branch of science,

427, At the present time, work is under vay on the use of in-~
~aced radiation of quanta systens with negative temperaturcs for
“he gonerntion and amplificntion of subnillimeter and infrared radio
VeSS e

428, To obtain systens with negative tenmperatures, in this
sise onc ean also use molecule sorting by means of deflceting the
molecular beans into nonhomosicneous cconstant electrical and nag—
retie ficlds or by acting on quanta systems with auxilliary radi-
ation,

429, To obtain conditions with negative tenperaturcs through
sne use of auxilliary radintion in the infrared range, monochronatic
~nission sources tre required in a higher frequency btand, providing
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considerable powcr in a narrow frequency interval, Thus far, therc
are no sources like this, Although molecular sorting in beams is
possible in a numter of instances, as o rcsult of the low concen-
tration of molecules here one can expect comparatively low povwers,
Thercefore, it is necessary to search for new methods of achieving
ncgative tenperaturcs in such gquanta systems vhere, with a consider—
able concentration of particles, it will be possible to obtain com-
naratively narrow spectral lines. In this connection, greot interess
is exhibited in the stucy of the infrared spectra of various single
crystals, In particular, in the past few years, a detailed study
was made of the spectra of various semiconcductor crystals,

430, In seniconductor crystals at low temperaturcs it is
pussible . obtain sufficiently intensive and comparatively narrow
spectral lines, coused by electron transfors, Recently, methods
vere suggested by the Physics Institute imeni P, N, Lebedev for obe
taining nepative tenmperatures in semiconductcr systems, Fxperie
mental research has now begun on the possibilities of obtaining
ncgative temperatures in semiconductors,

431, On a level with the work on the development of anmpli-
fiers and generatcrs in the irfrarecd zone, rcsearch is being con-
ducted in the subnillimeter wave band,

432+ In conclusion, we will pause bricfly on those problens
which mey be presented and solved in connection with the develop-
nent of quantunm radiophysics,

433, The current development of receivers utilizing molecular
amplifiers will permit, under winter conditions and with good
antcnnas, a gain in sensitivity in comparison with ordinary rc.-
celvers of up to 100 times, This yain will be even amorc signifi-
cant if it will be possible tc extend the antennas beyond the
linits of the earth's atmosphere (for example, to loccte thenm in
an artifieicl Earth satellite), Such a significent increase in
sensitivity opens vast possibilities for radar, radio nevigetion,
cosmic communication, and in a number of other fields of technology,

434 The use of molecular amplifiers in radioastronony greatly
increases the limits of thz Universe available for observation
through the use of radiotelescopes, Particularly intercsting is
the use of molecular amplifiers for observing cmission lines of
nevagalactie hydrogen, lying in 2 range of 21 cm, with the ain of
studying thc red displuacement of this spectral line,

435, The increase in the sensitivity of radio telescopes has
pernitted the development of activities on the detection of the
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cmissions of various chemical ccmpounds and radicals which may be
found in nminute quantities in cosnmic spoce,

436, The high accuracy of the wolccular anl ateonic clocks
pernits o significant increase in the accuracy of radar and radio
navigotional instruments, including those whick will be uscd in
inter—plonetary navigation, New courscs of study of thc ionosphere
arc being opened,

437, Due to the high accuracy of nclecular and atomic fre-~
quency standords, possibilities have arisen for a compietely new
approach to the problem of studying thce motion of heavenly bodies,
since astronomers have now obtained clocks vhose movement is not
connected with this notion., s a result, it has now become possi--
vle to detect and begin the study of the irregularity in the Earth’s
rotation, Vork has begun on the comparison of the "astronomical'
clocks with the "atonic" and "molecular" ones,

438, The high relative frequency stability of molecular gen-
srators pernits the initiation of an experimental verificction of
the conclusions of the general theory of relativity on the relatioi.-
~hip of the speed of a clock to the gravitational potentizl, If,
for the verification of the theory of relativity, an artificial
North satellite is used in which a molecular generator has been
slaced, then it will be possible to obtain a frequency change of
sever2l cycles in comparison with the gencrator on the Earth, Such
o frequency change may be fully observed with the aid of currently
available generators, However, a practical application of this
cxperinent mects with serious difficulties which, first of all, are
soncerned with the great changes in frequency as a result of the
considerable spced of the satellite (the Doppler effect of the firs?

rder). PFrequency displacement is explained by the satellitels
‘pecd vhich is tens and hundreds of thousands times groeater than
~he gravitationel changes in the frequency. A number of ideas have
“ecn suggested for compensating for the Doppler effect with high
~ecuracy, and, 2t the present time, 21l of the prerequisitics cre
~vailable for the initiation of work on the experimental verifi-—
22tion of the general tncory of relativity under "earth conditioas",

439. The possibilities opened by quantun radiophysics have
2ttracted the attention of a great number of scientists and engin-
eers, Many institutes are conducting work on the developnent and
introduction of quantun devices, All of this lets us hope that
in the near future, quantun radiophysics will assist in the solution
¢f many problems which, at the present time, are confronting seiercc
nd technology,
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