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CoB. ceKpeTHO
(Ocobas nanka)

OT3biB A.[l. CaxapoBa Ha paboTy O.A. JlaBpeHTbeBa

B paccmaTpuBaemon paboTe HaMeyeHbl ABe ULEN:
1) Ncnonb3oBaHMe AOEPHbLIX peakuunin

Li7 + H1 ---> 2He4 n Li6 + H2 ---> 2He4 ..........ccceentens (1) B ycnoBmsax TensoBoro
B3pblBa (Mo AeNcTBMEM B3pbiBa aTOMHOM 60M6bl) 1 B YC/IOBUSX YIMPaBASEMOro
Me[JIEHHOr o TEMNJIOBOr0 rOpPeHUs.

2) OcyuiecTBrieHNEe ynpaBsseMon SaepHon peakunm B 60/bLLIOM BaKyyMHOM cocyne,
npuyeM npearosiaraeTcs BO3MOXXHOCTb OTOMpPaTb SHEPrUtO MPU NOMOLLMU
3/IEKTPOCTATUYECKOro Nosid. 3TO XKe noJsie npeaHa3HayYeHo 4as Toro, 4Tobbl
yOep>XnBaTb iApa B 30HE peakuun.

Mo n.1) Heo6xoAMMO OTMETUTL, YTO peakuun (1) He aBnatoTCca Hanbonee
noaxonsawmmMmn B yCsI0BMSAX TEMJIOBOr0 B3pbiBa, T.K. UX 3PHEKTUBHOE CeYeHNE Npun
Tex TeMrnepaTypax, KOTOpblE€ OCYLLECTB/AOTCA B YC/IOBUSAX aTOMHOIO B3PbIBa,
CJINLLKOM Maribl.

Mo n.2) A cynTalo, 4HTO aBTOP CTAaBUT BECbMa Ba)kKHYIO N He ABASIOLLYHOCA
be3HagexHon NnpobnemMy. Peuyb naeT o TepMosiAePHON peakLn B ra3e BbICOKOWN
TemnepaTypbl (Muaanapabl rpagyCcoB) N TaKOM HU3KOW MAOTHOCTU, 4TO
CyLLecTByloLWMe MaTepuranbl MOryT BblAep>XaTb NoJlyvatoLleecs AaBJieHme.

B Takol cucTteMe ras AosKeH Noafaep>xmMBaTbCa CPAaBHUTENbHO OJINTENIbHOE BpeMms,
He rnomnagas Ha CTEHKN. DTO 06CTOATENLCTBO NpeAcTaBNsaeT Hanbonblune TPpyOoHOCTH
onsa n3obpetaTtenbCcTBa B 4aHHOM HarnpaBaeHUn. ABTOp nNpepgJjiaraeT oTAeNnTb ras
OT CTEHKN CETKOW, C MOMOLLLbIO KOTOPOM CO3AaTb TOpMO3sLLee NoJje, He gatoulee
AApaM fosietTaTb A0 CTeHKW. MNMpeanonaraeTcs, YTO 3NEKTPOHbI, YCKOPSAACh B
NPUIOXKEHHOM MnoJie, yXoOaT U3 cocya, OCTaB/ISAS B LEHTpe cocyaa OAHU sapa u,
TeM caMbiM, 06BbEMHBIN MONOXKUTENbHLIN 3apaa. Hanbonee 6buicTpble sapa,
yxoasauwme n3 cocyna Bo BpeMS SAepHON peakumn, copeplualoT paboTy NMpoTUB Noss,
6narogaps 4eMy cucteMa MoXKeT paboTaTb Kak reHepaTop NMOCTOAHHOIO ToKa
BbICOKOIr0 Hanpsi>XeHuns. Bolcokasi TemnepaTypa B LLleHTpe cocya Noaaep)>xnBaeTcs
3a CYET SHEPrumM TEPMOALEPHON peakumu.

OTmMeuy psg TPyAHOCTEN.

1) NprMeHsieMas NAOTHOCTb rasa JIMMUTUPYETCS BOSHUKHOBEHNEM 06BEMHBbIX
3apsAn0B M 3N1EeKTPOCTATUYECKUX CUM, AENCTBYIOLLMX Ha CETKY.

2) bnarogaps HU3KOM MAOTHOCTW ra3a npober saep rno OTHOLLUEHMIO K SSiAePHON
peakuun O4YeHb BEJINK, B AECATKM U COTHWN pa3 NPEBOCXOAs pa3Mepbl cocyaa.
Mos>Tomy TpebyeTcs 04eHb

XOpPOLWO oTpaXkatlwas ceTka, ¢ 60/bLLIMMN 3a30paMM U TOHKOM TOKOHECYLLEN
4aCTblo, KOTOpPas AOJ/KHA OTpakaTb 06paTHO B peakKTop NoYTM BCe Najatoline Ha
Hee sgpa. Mo Bcen BepoATHOCTU 3TO TpeboBaHMe He MOXKET OblTb COBMELLEHO C
TpeboBaHUSAMMN NPOYHOCTU (MEXAHNYECKON N MO OTHOLUEHWIO K 3JIEKTPOHHOWN
aMmnccmm).



OAHaKOo He NCKI0YEHbI Kakne-nmbo N3MeHEeHMs NPoeKTa, KOTOopble UCMPaBAT 3Ty
TPYAHOCTb.

A cunTtato HeobxoanMbIM OeTasibHoe 06Cy)KAeHMe NpoeKTa ToB. JlTaBpeHTbEBaA.
He3aBncumo ot pesynbTaToB 06CyxaeHns HeobxoanMo yxe cernvyac oTMETUTb
TBOPYECKYO MHNLMATUBY aBTopa.



Wilson Center Digital Archive Translation - English

Andrey Skharov's Review about Oleg Lavrentiev's Paper. 3 January 1951. Top Secret.
Review of the Comrade Lavrentiev O. A. Research Paper.
There are two ideas in the reviewed research paper:

1) Using the nuclear chain reactions Li7 + H1 - 2 He4 andLi6 + H2 - 2
Hed............. (1) in conditions of thermal explosion (during the explosion of the nuclear
bomb) and in conditions of the controlled primary thermal combustion.

2) Conducting the controlled nuclear reaction in a large vacuum enclosure, it is
proposed to concentrate energy using a electrostatic field. This field should keep the
nuclear atoms in the reaction area.

Regarding point 1) it is necessary to note the reactions (1) are not the best things in
the conditions of the thermal explosion because their fusion cross-section is too small
at the temperatures that occur in the conditions of a nuclear explosion.

Regarding point 2) I think that the author raises an important and realistic issue. This
is that the thermonuclear reaction takes place at high temperature (millions degrees)
in low-density gas. The gas density should be so low that the exiting materials can
withstand the resulting pressure.

In this kind of system, gas must be maintained for a rather long time without coming
into contact with the walls [of the vacuum enclosure]. Reaching this is most difficult
for inventions in this direction. The author proposes to separate gas from the walls by
a grid which could create a deceleration field. This field will prevent the nuclear
atoms from reaching the walls. It is supposed that the electrons will be accelerated in
the deceleration field and leave the vacuum enclosure. After this, a big positive
charge will remain in the center of the enclosure. The fastest nuclear atoms which
leave the vacuum enclosure during the nuclear reaction do work against the field.
Therefore, system is able to work as a high-tension direct-current generator. The high
temperature in the center of the enclosure is maintained by the thermonuclear
reaction.

I will note some difficulties.

1) The used gas density is limited because of the creation of large electrical charges
and electrostatic forces which exert influence on the net.

2) Because of the low density of gas, nuclear atoms travel a long way, longer by tens
and hundreds of times than the size of the enclosure. Therefore, we need a very good
net with big gaps and a thin current-carrying part, which should reflect back to the
reactor almost all the nuclear atoms which face with it. It is very likely that it is
impossible to combine this with the necessary physical integrity and stability in
conditions of electron emission.

However, we can't exclude some changes of the project which would remove this
difficulty. I think that detailed discussion of the project of Comrade Lavrentiev is
necessary. Notwithstanding results of the future discussions, it is necessary to note
the author's creative initiative.

A. Sakharov



