RUSSIAN FEDERAL NUCLEAR CENTER

ALL-RISSIAN RESEARCH INSTITUTE OF EXPERTMANTAL PHYSICS

 Nikolay Nikolaevich

\\ —

POCATOM

Atomic project and
N.N.Bogolyubov

(Professional life of
N.N.Bogolyubov in design
bureau - 11, Sarov)

www.vniief.ru



\

|.E.Tamm, P.L.Kapitza, N.N.Bogolyubov, L.D.Landau,
P.A.Dirac, V.A.Fok

www.vniief.ru 2




In spring 1950 r. N.N.Bogolyubov with some his

colleagues was assigned to a job in design
bureau-11 (future RFNC - VNIIEF).

Since 1948 N.N.Bogolyubov has been at the head
of Theoretical department at Institute of chemical
physics Academy of Sciences of the USSR and
simultaneously worked in the Ukrainian
Academy of Sciences and at the University of
Kiev.

Since 1950 he have worked at Steklov
Mathematical Institute and at Moscow University
where in 1953 he established a department of
quantum statistics and filed theory which was
supervised by him till the end of his life.
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Iocranosnenune CM CCCP Ne 827-303cc/on
«0O pa6orax no cosganuio PIC-6»'

r. Mocksa, Kpemin 26 despaist 1950 r.
Coe. cekpemmo
(Ocobas nanka)

Coser Munuctpos Coro3a CCP IIOCTAHOBJIAET:

1. Obazate Ileppoe rnaBHoe ympapneHue npu Cosere Munucrpos CCCP,
Jlabopatopuio Ne 2 AH CCCP u KB-11 opraHu3oBaTk pacyeTHO-TEOPETHUECKHE,
9KCIEPHMEHTAILHBIE M KOHCTPYKTOPCKME paboTel 1Mo cozganuto msnenui PJC-6C
u PIC-6T, B niepsyio ouepens nsngenust PIAC-6C ¢ 1o6aBkoit ummpus, TPOTUIOBBIM
aksuBanieHToM /000000 T 1 BecoM H3IENUs A0 5 T.

YCTaHOBUTE CPOK M3roToBNeHMs 1-ro aksemimusipa PIC-6C — 1954 1.

2. YTBEpAUTH:

Hay4YHBIM pyKoBoaMTesneM pabort mo coznanuio PIC-6C u PIC-6T uneha-kop-
pecrionnenra AH CCCP Xapurona 10.B.;

NEPBBIM 3aMECTUTENIEM Hay4HOro pykKoBoauTens o coznanuio PAC-6C u PIC-6T
nokropa ¢usnko-mMareMaryeckux Hayk llenknna K. M.; :

3aMECTUTEJIEM HaydHOro pykoBoauTtesis mo usgemasam PJIC-6C wieHa-Koppec-
nouneHta AH CCCP Tamma U.E2;

3aMECTHMTEJIEM HayYHOIO PYKOBOIMTE/IS TI0 PACYETHO-TeOpeTHUecKoi yacti PIAC-6T
wieHa-kKoppecnionaeHra AH CCCP 3enbaosuya A.5.;

3aMECTUTEJISIMM Hay4HOTO PYKOBOIUTES IO HCCIEAOBAHMAM SAIEPHBIX ITPOLIECCOB
KaHauraTa GU3NKo-MaTeMaTH4ecKux HayK MelepsikoBa M.T. v kaHaunata GU3MKO-
MareMaTHueckux Hayk @ueposa I H.

3adanua no paspadbomue uzdeaun PJJC-6C

3. O6s3ats [lepBoe maBHOe yripasieHue, Jlaboparopuio Ne 2 u Kb-11:

a) Kk 1 Mag 1952 r. W3TOTOBHUTH 110 MPHHLMUILY, NpewioxeHHoMy T. Caxapo-
BbIM A.JL., uanemue PIC-6C ¢ MaTbiM MHOTOCTOINHBIM 3apsdom (...) U B mioHe 1952 r.
TIPOBECTH MCIIBITAHMA DTOTO M3JENUS JUIS NPOBEPKH M YTOYHEHHS] TEOPETHUYECKMX
M 3KCIIepUMeHTAIbHBIX ocHOB PIIC-6C;

0) k 1 okTabps 1952 r. npeacTaBuTh NpeioxeHust 0 KoHeTpykuuu PIC-6C, ee
TEXHMIECKOH XapaKTePUCTHKE W CPOKE MU3TOTOBJICHHSI.

4. OpranusoBats B Kb-11 mua paspaborkn teopun usnenuss PIC-6C pacuyeTHo-
TEOPETHYECKYIO IPYIINY IMOA PYKOBOACTBOM uleHa-koppecnoHnenta AH CCCP
Tamma U.E. B cocrase:

Caxaposa A Jl. — kannugata GHU3NKO-MaTeMaTHYECKHUX HAYK;

Benenskoro C.3. — nokropa HpHU3MKO-MaTEMATHYECKUX HAYK,

Pomanosa KO.A. — Hay4HOro coTpyaHHKa;

Boromo6osa H.H. — akanemnka Ykpaunckoit AH;

ITomepanuyka M.5. — nokropa pu3mMko-MaTeMaTHYECKMX HayK;

Kiirimosa B.H. — HayyHOro coTpyaHuKa;

Inpxosa /1.B. — Hay4HOro COTpyIHHKA.
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V.N.Klimov and D.V.Shirkov were members of N.N.Bogolyubov’s

group. D.N.Zubarev joined them later and in 1951 also
Yu.A.Tserkovnikov and V.S.Viadimirov.

N.N. Bogolyubov and his group first of all were engaged the
problem of creation of the most effective methods of numerical
calculation of critical parameters of multilayer spherically
symmetrical nuclear systems and other issues (energy release,
not full explosion probability , moderation of neutrons). The
known at that time numerical solution methods of Peierls integral
equation for multilayer system were unsuitable. It was necessary
to find new methods of numerical solution of neutron transfer
equation adapted for manual computation.
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Group of N.N.Bogolyubov and group of .E.Tamm have stayed in

cottage, making a commune named “United Theorists
Organization”.

Here is the reminiscence of V.S.Vladimirov: “I.LE.Tamm was a
president and Nikolay Nikolaevish was a vice-president of
“United Theorists Organization”. Economical activity have been
distributed among the other members - D.N.Zubarev,
Yu.A.Romanov, D.V.Shirkov, V.N.Klimov and V.B.Adamskiy.
Actually A.D.Sakharov which has stayed with his family in the
opposite cottage also belonged to this commune. Ya.B.Zeldovich
was a constant guest here...”.
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BOGOLYUBOV
NIKOLAY
NIKOLAEVICH

Since January 9, 1951 - chief of the
first mathematical department in VNIIEF

The department consist of two groups
of V.S. Vladimirov and M.M. Agrest.

Since May, 1952 - Director of
mathematical sector.

www.vhiief.ru



Structure of sectors Ne1, Ne2, N8, injaccordanceiwith/approved
personnel arrangementsiint952=1953;

Sector Ne1 @ Sector Ne8 Sector Ne2
LE.TAMM | "S53 NN, BoGOLYUBOV |®¥§ ™ YA.B.ZELDOVICH

Department Department of Department of o t ¢ Department
Ne38 integral equations differential epﬁo 4r(r)1en Ne41
V.S.Vladimirov equations -
A.D. Sakharov E.1.Zababakhin D.A.Frank-

A.A. Bunatyan Kamenetskiy

\A R
Department of flow
dynamics equations Departmer!t of
l.LA.Zhernak mathematical
(I.A.Adamskaya) physics
\ 4

Programming

department —b> Department of

calculation machine
S.A.Avramenko repair
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The following methods proposed by N.N.Bogolyubov and his
colleagues were developed and introduced into practice of
calculations under the leadership of N.N.Bogolyubov:

"method of characteristics (developed by V.S.Viadimirov,1951),
"factorization method (developed by V.S.Viadimirov, 1953),
"spherical harmonics method (V.S.Viadimirov, E.V. Malinovskaya),
®approaches to the tasks on the neutron propagation and
thermalization (V.N. Klimov, D.V. Shirkov, V.S. Viadimirov,
I.A.Zhernak, A.A. Bunatyan),

®approaches to the tasks of energy release for multilayer
spherically systems (V.S. Viadimirov, E.V. Malinovskaya).

www.vniief.ru



At that time on the “site” there were not any computers and all
calculation were made manually by electron mechanical machines
“Mersedes” and “Rheinmetall” which have been received
reparations from Germany. It was a development “home” period of
computational mathematics.

Therefore used numerical methods should be simple and exact,
economical and stable. Sometimes it was necessary to combine
numerical methods with exact and asymptotic solutions.
Sometimes there were new mathematical problems which solution
required at times use of higher mathematics and ingenuity. Nikolay
Nikolaevich was unsurprised master in these questions. | was
impressed with his great erudition in mathematical physics and
numerical methods ...

V.S. Vladimirov

www.vniief.ru 11



N.N. Bogolyubov was among the first who brought up a question
about wide application of computers on object. He was one of the

initiators of equipment mathematical sector by computer
“Strela”. Preparing for its start he organized a trial programming
of prove its value computational algorithms.

www.vniief.ru 12



¥ 37. mEcsmo H.E. Tawma, H.H. Boromn6osa A.[. JaBemsrEEy
IO BONPOCY ECHONB30BAHEA 3BM

17 pekabpsa 1952 r.") e'
COB."4 PETHO
(Ocobas

ToBapemy 3ABEHATHHY A.II.

B Hacrosmee BpeMs pacuyeTH [KIJi] NHMHTHPYPTCA TeM, YTO CKOpOCTh paboTh
CYmeCTBYDIHX MaTeMaTHYeCKHX Oopo SBNAeTCS HEJOCTATOYHOHX, XOTS OHM H paboTamT
Ha npefienie CBOHX BO3MOXHOCTeH.

HeobxopuMo Xak MOXHO CKOpPee Ha4aTh HCIONB30BaHHE SNEKTPOHHHX BHYHCTH-
TeNbHHX MamHH. B HacTosmee BpeMs, DAN SNEKTPOHHHX MalWH YacTHYHO BCTYNanT B
CTPOH M Ha HHX yXe OHNHM BHIONHEHH HNH BHIOMHSANTCA HEKOTODHE MaTeMaTHYECKHe
3afaHus (Hanp. 3apjanus Tr. Cobonesa C.JI., JleoHToBHYa M. A., Kenpguma M.B.).

K ydcnmy 3THX MamHH OTHOCATCS:

1) Manas 3NeKTPORHas CYeTHas MaNMHA KOHCTDYKHMH T. C. A. Jlebemera B
KueBe (paboraer); .

2) Gonpmas ®NeKTpOHHASA CYeTHAs MamMHA KOHCTPYXKuue T. C. A. JleGepesa B
HHCTHTYTe TOYHOH MeXaHWKH M BHYHCNHTENbHON TexHHKH AH CCCP (OOCTENeHHO BXO-
OHT B CTpOH, MOKa C MOHHXEHHOH NaMsAThHD);

3)snexTpoHHad MaNHHAa KOHCTDYKUHH T. Bpyka B DHepreTHYeCKOM HHCTHTYTe
AH CCCP.

Kpome Toro, B Onuxaimee BpeMs pONXHA BOHTH B CTPOH Gonbmas MamuHa
TmaBka "Crpena". [IpefcTaBNseTCs COBEPUEHHO HEODXONUMHM NpHHATE He3aMefH-
Te/IBHHE MEepH K TOMy, 9ToOH, BO-NEpBHX, HCIONB30BaTh CYNECTBYDNHE BO3MOXHOCTH
9NIEKTPOHHNX CYETHNX MAWHH OJI MAaKCHMAalbHOTO YCKODEHHS pacyeToB, CBS3aHHHX C
usnenueM ..."*) u, BO-BTOPHX, NOXTOTOBATHCA K HCNOMB30BAHHD [ONHOH MONHOCTH
BTHX MamHH.

B HacTosAmee BpeMA He CYNeCTBYeT HHKAKOI'O OpraHa HNH JIHNA, KOTODOMY
YKa3aHHNH Bompoc OHN 6H mopyuel.

llosToMy MH cynTaeM HeobxopuMuM nopyysts T. Kenpgumy M.B. BOSINaBHTh pa-
BoTy no HCHONBE30BAHHD BNEKTPOHHHX CYETHNX MAWMH ANA MAKCHMAaNBHOTO YCKODEHHS
HeoBxonuMHX pacyeToB MO ...**) H NpegocTaBMTH €My NpaBO DACMPENENATs 3afaHHS
Ha BCeX HMENIHXCS MalKHaX B NOpANKe HX OYepefHOCTH.

0. Xaparon ***)
H. Tamm
A. Caxapos

H. Boromnbos

l'll)

P.1, on. 2c, eq.xp.43cc, 1.209-210
Konns

‘) [larHpyercsa mo pare HCXopAmero HoMepa.
**) BepoarHo uMeercs B BENy PIC-6C.
***) [ogoucs orcyrcrayer.
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«Strela» «M-20»

«BESM-6»
2 thousand operations per second 20 thousand operations per 1 million operations per

second second

e J

«ES-1066» . 1994-2000 — «MP-3»
10-processing complex «Elbrus - .
5 million operations per P 'ng plex « ? 640 million operations per

- . . "
second 120 million operations per second second

20t century

Modern computers
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N.N. Bogolyubov took an active part in development of the first

Soviet thermonuclear charge RDS—-6s— A.D.Sakharov «sloika».

His work in RDS—-6s creation was awarded with Stalin (State) Prize

of the 2nd degree after successful test on August 12, 1953.
Nikolay Nikilaevich was present at this test in Kazakhstan.

In 1953 N.N. Bogolyubov was elected as member of Academy of
Science of the USSR.

www.vniief.ru 15
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HasBaEHE

Ha3BaHHEE TeMH Hcoonmmrena paboT Cpoxa
H3JleNnas
T 2 pa 3 4
PAC-6c. |1. PacyeT mepBoH KOHCTDYKOHH mo| CaxapoB, POMaHOB, HDHB
TeopeTH- |TO9HEM GopMynam KnaMos
9€CKHe H |7, PacyeT BTODOH KOHCTDYKOHH Oo| CaxapoB, PoMaHOB, | oxTabps
PaCIeTHHE \moypnM (opuynaM. (Pacder mpoBo- KneEMoB
paboTH |pprcs B cnydae OTpHOATENBHHX
pe3ynbTaToOB pacieTa IepBoH KOH-
CTPYKIEH) ;
3. Pacyer omnuTHOro B3pHBa mno| CaxapoB, PomaHOB, | nexabps
TOYHHM HopMynaM Knaxos
4. OneEKa MHHHManbHOTO 3Ha4YeHHA| CaxapoB, POMaHOB, HDHB
SHEPTHE TeNNypoBOT'O HHHIHATOPA, KnEMos
HeobxopEMoro panA HHEENHHEDPOBAHHS
MHOT'OCNIOHHOH  3ampaBKH  BecOM
500 xr
5. PacyeTH BNHAEHSA Npornecca fe-| CaxapoB, PoMaHOB, Ma#
nesEss onosa 119 Ba pelcTBEe KnEMoB
MHOT'OCNIOHHOH  3amOpaBKE  BECOM
500 kr B pa3snHYHEHX OpefnoNoxe-
HHAX O CedYeHHH :
6. Pacuern ObompmEx HeobxaTnX| CaxapoB, PomaHOB, | pmexabps
3anpaBok KneEMoB
7. Pacyer ONTHManbHEOTO pacmono-| Caxapos, POMaHOB, HDHB
XeHHS HTTPHA B JIETKHX CIOAX Knamos
8. PacderH obxaTHsa 3apaHHOTO 3enbhoBEY, Mapr
BapHAHTa MHOT'OCIOHEOH 3ampaBKH 3ababaxan
9. Pacyer obEaTHA BTOpPOTO Ba- 3enbooBHY, HDHB
pHaAHTA MHOTOCNOHHOH 3anpaBKH 3ababaxun
(Do cornacoBaHE® C OTHENOK
H.E. Tamx)
\/10. Pa3paboTka TeopHH KpHTHYe- Boronnbos, ampens
CKOH MacCH H ONHTOB Ha OH3HYe- EpKOB
CKOM KOT/Ie Ha OHCTpHX HeHTpOHaX
TS MHOT'OCJIOHHOH 3amnpaBKe
11. Pacyer koodpEOEeHTa pa3MHO- Boronnbos, HDHB
XeHHSA NS MHOT'OCJIOHHOH CHCTEMH IEpKOB
12. TpabneExeEHas oOmeHKa BEpOAT- Boronubos, cenTabpb
HOCTH HENONHOTO B3pHBa AN MHO- 1:§9) 40):]
TOCNOBHOH CHCTEMH
13. [MonEHE pacYeT BepOATHOCTH Boronxbos, nexabps
HEeNOoNHOTO B3pHBA HapEoB
14. TeopeTHdYeckoe HCCNefjOBaHHEE Benenskmi EDHB
mponecca NepeMemHBaHHA  CNOeB
MHEOT'OCNIOHHOH 3anpaBKH
15. TeopeTHdeckas  obpaborka| PomasoB, KnEMOB,

ANEepHHX 3KCOEepPHMEHTOB

CaxapoB, PHETyC

From the research plan
 of design bureau-11 (1951)
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RDS-6S

First Soviet
thermonuclear
bomb

Developed in design bureau-11 (VNIIEF)

Tested on August 12, 1953
experimental power ~ 400 kt TNT equivalent

www.vniief.ru




Explosion of the first thermonuclear charge on August 12, 1953
( Archives of MAE)




«Nikolay Nikolaevich found time for questions of peaceful use of
thermonuclear fusion besides tasks connected with creation of
the first samples of nuclear weapon. He and his pupils
D.N.Zubarev, V.N.Klimov and Yu.A.Tsirkovnikov worked on a
problem of magnetic thermonuclear reactor and studied question
of stability of plasma behaviour in magnetic field and interaction

plasma and vessel wall».

V.S. Vladimirov

www.vniief.ru 19



«l was on good out-of-office terms with Nikolay Nikolaevich.

It was very interesting to speak with him because he was an
erudite person in different areas, had good knowledge of some
foreign languages, had original quick mind and humor.

From Nikolay Nikolaevich | have known for the first time about
cybernetics concepts, papers of Wiener, Shannon, Neumann
(this knowledge have strengthened me in my discussions with
Igor Yevgenievich about nature of life), heard about great
capability of computer».

A.D.Sahkarov

www.vniief.ru 20



Work report of N.N.Bogolyubov and his design-theoretical group

in design bureau-11

«To A.P. Zavenyagin.

In April 1950 | have started my work on the “site”. | developed
the following areas of activities:

1. Scientific work in area of neutron kinetics (critical mass theory
and not full explosion with allowance for moderation of
neutrons and layer structure),

2. Preparation for computation developing by means of now
projected high-power computer,

3. Science — organizational work for creation of powerful
calculating group,

4. Science work in area of amplidyne (thermonuclear research) ...
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When | arrived at the “site” there was only a small computing group composed
of 8 specialists under the leadership of M.M.Agrest and attendant the department
of Ya.B.Zeldovich. Currently staff of department 63 under my leadership consist of
47 specialists and serves departments of I.E.Tamm and Ya.B.Zeldovich
performing quite considerable volume of operational countable activities. Senior
personnel of mathematical group consists of two Doctors S.A.Avramenko and
L.A.Bunatyan (employed upon my recommendation), distinguished young
professionals V.S.Vladimirov, A.A.Bunatyan, |.A.Zhernak, the first one has
generally finished dissertation on the department themes.

It is necessary to increase considerably staff of computing group whereas
constantly growing requirements for mathematical calculations and presence of
mathematical strengths. There requirements were confirmed by special
memorandums...

www.vniief.ru 22



In conclusion of this report | allow to say some words about possible
perspectives of my further activity. Mathematical department should be
developed further in connection with growing requirements for mathematical
calculations, replenishing with personnel and new computers. S.A.Avramenko —
my pupil and present deputy — can well carry out leadership of this department.
In addition he is a specialist in machine mathematic and best of all ready for use
of high-power computers. In present time | do not have scientific tasks which are
close to me within themes after performance a number of major scientific theme
connected with “sloika” (I am not interested in problems of flow dynamics which
are significant at present). On the other hand, | have great perspectives in
problem of creation of new elementary particles theory as a result of
performance of preliminary works within open themes (quantum field theory)...
So | ask to release from my work in design bureau-11 (especially as | was
assigned by Ukrainian Academy of Sciences to there according to an executive
order during a year and a half only) and to give me an opportunity at last one
year to work at specified problems of quantum field theory...».
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RFNC - VNIIEF holds
N.N.Bogolyubov in remembrance
who was a great scientist and by
right one of the founders of
mathematical school of our
Institute. In August, 1999 a
memorial plaque dedicated to
N.N.Bogolyubov was installed on
the RFNC — VNIIEF administration
building in memory of
N.N.Bogolyubov professional life
years and his contribution to

creation of state nuclear shield.
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