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ll P E ~~~ C J 0 B HE 

. ' . 

. B 1934 rolJ,y n.A.q~peHJ<:OB)I/' paCiOT8R UO'/l. PYKOBOlJ,O!I!BOM 

C.PI~Ba':swno:aa :a ~H8H'180HOil ~'HO!HTYTe ml. n.H.Je6e]te:aa· AH CCCP' np~ 

H001Ie]tdl38HHH O:BOiiiOT:S 1IIOl4HH€Cl.\eHUHH paOTBOpO:S ypaHHllO:Bl»X 00318~ DOll 
! 

~emOTBH8M t -H81IY'16HHR ~S;llMH, 06HapyEH1l H806U'1H06 BH;llHil06 O:aeqe-

HH8 '1HCTUX ~~HOOT6~~ 

ToHHue onuTu, npo:se;neHHU~ TI.A.qepeHKOBUM no onpe;neneHHD ;nnw~ 
i 

T81l:DHOO!H OB8'16HHH (Ha OOHOB6 KpHT6pHeB, paapa60T8HHUX C.H.BaBH1lO-

BUM), ero D011Hpl188UHH H OD6KTpOB, llOH8381lH, 'iTO 3TH OBOtiCTBa HOBOrO 
' 

OB6'16H~H peSHO OT1ll1'18IOTCR Oi' 8H81lOrH'1HUX OBOtiOTB, npHCYntHX 06U'1HO~ 
' t 

P8'/l.H01IIOIIHH80U6HUHH. B '1SOTHOOT,H, 6bl1IO YOT8HOB1l8HO, 'iTO lJ,1IHT61l:DHOCT:& 

CBe'tieHHR H6i06uqa«uo HOpOTHa - rt < Io-IloeK, cneKTp HS1lytteHHH 
' 

weeT uau6dllEUJYIO HHTeHOHBHOOT:&1 :a WHOlleTo:ao~ H yn:&TpawHoneTo:aoM 
. . 

'180THX cneKTpa, aneKTpH'16ClCH~I :S6HTOp OBetteHHH npeHMYJll60TB6HHO 
' 

BanpaBneH :BlJ,OJI:& DJIOOKOCTH, c:o]lepmame'- H8Dp8B1l8HH8 HCDYCK8HPIR HSJIY-

'Cl8Bl1H J4 Hanpa:aneHHe noToHa noaldy"BQtaillllHX ({ -nyqe«. 

C .PI .• Ba:a~mo:a/2/ 13 CTST:&e rro npHpOlJ,e OHHero c:ae'leHHH11 13U;llBMHYJI 

rny6oKyll HlJ,ell o TOM, 'lTO H-c~'0'1HMKOM ·HeOCiblttHoro o:aeqeuMa fi:SJIRIOTOa 
. ' . 

CiblOTpU~ ROMDTOHbl-31leKTpOHU. 9T~ H~efi H8W1l8 DOJIHOe DOlJ,TBep~eHHe B 

. nocne]t~JJm;HX onuTax n.A.qepeEKO~a/3 ,4/, npH:se.nmri K o6uapymeazro 
' ... ...... , 

II '• 

O]tHOrOiHS OCHOBHUX O:BO«OTB HOBpro C:S8'16HHR- ero H8Dp8:BJI8HHOC!J!H 
' . 

·Imepe]l, T.e~·:B;ztOll:& ;ll:SHllt8HHR KOJUTOH-3JI6KTpOHO:S. 

Co:aeTCRHe fPM3HKH - TeopeTiU<Nf ~.E.Ta'MM H,. Jil.M.~paHK/5/ :s ±937 r. 
( 

B p8KK$X K1l$CCH'18CHO« 31l6KTp0lJ,HH8MHKH 003'/l.SllH TeOpHll, KOTOp8H He 
'\ ' 
I ·'1 

T01I:DKO \ 067JBCHH1l8 BCe OBO~CT:B.3 ;HOBOrO BHlJ,8 CB8'Cl6HHH, HO. H npe,nOKa-
' ' B81I8 Pfill. HO:SUX· CBOttCT:S, T8KE1~ npo:sepeHHblX H nO;l[!l!BepJGI6HHUX .. ;ztOU01lHH-
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!61I:&HI:hnt OinlT8MH ll.A.'lepeHKOB6/G/ •; 

Cornacuo Teopum TaKMa-~p~HKa cy~uocT:& uo:soro a~eKTa aaKnmqa

nac:& B TOM, "'TO nm6aa ~apHE8HH6ff "18CTH~~~ ~BHZ,y~8HCH B O~HOpO~HO~ 
. l 

upoapa11uo~ cpe~e, xapaKTeprJayeKott noKaaaTen:eu npenouneuua n , co 

cKopocT:&ll '1r, npeBuma~el 4>aaoBym cKopoo!I. pa~npocTpaueuun cl3era 

( f- ) B Jtasao£1 cpe;zte, Bany~aeT cBer Bnepe;zt B l3H;zte nonoro KoByca 

("KYJI:&Ka") c D0110BHHOI yrn:a p~C!Bopa npu ero BepmBH6 en B ::r . t ' 
l'A8 j3 ·l· . . Tl} 

B BaOTOH~ee BpeKH B6Ji3B8C!HO BH O;ztHOro ({>aRTS, KO!OpU£1 DpO!H-
1 . 

BOpetJHll. 6u BUBO)l6U !60PHB ~ra~a-lbpamca, a SKCnepHU6HT61I:&HUe HCC1Ie-
, '• 

;llOBaHl1H fi.4.1IepeBKOB8 DO mayqeHHil CBOtiCTB HBJIY"'6HHH B H30!pODHblX 

Ope;ztaX 6JiJIH .BUD01IH6HU B OBOe BpeYH H6CT01I:&KO .D01IHO H !llt8!81I})HO, ' ,. 
~ l 

qTo nocne;zty~ue onurs n:u6o HX~o~TBep~anu, nu6o aecKony,Ko YTO"'-

. HHHH • 
I 

Sa WYipt&MeuTan:&uoe m!Kp~THe uoBoro BH;zta cBe"'euua, uaaBaaaoro 

Bnoane;ztc!BHH uaHy"'euueu Bamt"HdBa-'tiepeHRoBa, 1 sa coa;nauue ero reo

PHI n.:A.'lepeuKoBy, C.~.BaB:PIHOBY, H.E.Tawy H H.Y.~paHKY B 1943 ro~ 

6s1ra niPuoy~Qteaa rooy~apcTBe:uu~a npe~ma. 

B KO~e 1958 ro~a COBE:TCJ41U.f ({>H3HK8M n.A.'lepeHKOBY' Id.E.TaiiMY 
' . 

B. Pf.M.~aulfy sa OTKpSTH6 H o.CS!flacueHBe a({>g)eKT8 BaBH1IOBa-'lepeHKOB8 
.. ' 

mBe;ncxott AHa.neKmett uayR 6u1J a J1.pucy~eaa Ho6eneBcHaa npeKua. 
I . . .. 

B.JI.~ua6yprf7/ B 194C r~~Y paaBBn TeopHK> Hanyqeaus BaBanoBa-
. . f . 

llepeBKOBB ,;ll1IH 8HH30TpODHO~ cpe,lti:J H npe;llCK83811., "'TO D:PH ;zt:BHE6HHH 
{ . - ,·. 

6SOTpOU qaqTHUH nepneH;ztHRynap~o ODTH"'6CHOI OCH O;ztBOOCH~ro ~pHCT81I-

na ;ll011EHO :BOSHHHST:L ;zt:Ba ROEYC~ H31IY"'6HHH. 
SHa"'HTen:&BI:JH BKna;n B ~aaBHTHe Teopmm uanyqeuHH Ba:smno:sa-qepeu-

. . . 

xoBa ~seonu oo:seTCHHe WHSMKH l E.Y.EonoTo:scKuU, A.E.KyKaHoB, B.E. 
\ . ' 

Da({>ouoB, A.A.KonoueacHu« H ~p~, a TaHze qemoKue WH3HKH 'l.MyaHKapa 

.,.,. 

' 1 
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H H .06,"Aplitali6H. 

8~eHT BaBPiliOBa-~epeHHOBa H8W6li mmpOH06 npPIU6H6HH6 B p83liH~H~X 
' 

o6nacTax wwamHm ~ ·ooo6eaHo a~eHTm:aao mcnon:nayeToa B ~eTeHTopax 

1J80T,Hil - OtJ~T~lH<SX ~epeHROBa npm DOOT8HOBH6 aKOD6plU4eHTOB H8 Hpyn

H6~WHX ~OHOpHT6liHX Mmpa. 

B uaoToameM an:n6oMe oo6pai,nll HpaTHme ~aHHI:le, KaK o peay:n:&TaTax 

HOone;ztOB8HEM OBO~OTB PI311Y~EIHHfl ,. BaBH1lOBa-llepeHHO:B8 :B MBOTpODHI:lX H 

aHuaoTponHI:lX ope:ztax, ·TaH u a·peanwqaJ:lx ~epeaKoBcHmx npu6opax, 

paapa6oTaHHbiX PI coa;ztaHHbiX ~lBTopo:M (m npH era yqacTHH) B Jla6opaTopiHII 

H;ztepHHi npo6neu B nepmo:zt o 1953 no ~9?4 ro:zt. 

i 
I. B BE )l E~H lli :m 

' 

B nep~oa (:a:ao;nuo«) qc,CTH! an:&6oMa npuno;ztHTOH aecHon:&Ho q)oTo

rpa<PHm {pPicl !,2,3), nonyqEHHbl~ B npOCTOM.OflbiTe, M6T0,1tHqecKH MSliO 
i . 

OTnHqaromer.~o~ OT nepBbiX ,onbi!I'OB ~.A.qepeHRo:aa. Jllcnon:oao:aa:ammttca B HHX 

BiiCOKOaHeprff~H~ti PI HOli1IHMNJpOB8~Hbl~ nyqoK npOTOHOB 0 SHeprHet\ 660 
\ ~' 

r· 

UaB OT CPIHXp0IlHKliOTpOH8 ·JlaCiopa~OpHH a;zxepHbiX npo6:neM OHHTII DOBBOliMli 
r 

·nonyq&!f:& 1580:&148 HarliH).tHli6 P:1I1lllOTp8IlZH T8KHX OCHOlJHliX CBOt\CTB J431Iy-
' 

1JeHBH BalJHliOBS-tiepeHKOBa, lf8K peaxafi H8Dp8Blt6HHOOT:& KOHyoa, 38BH-

CHIIOCTll yrna ero pacKpbiTHfi 0T'D0K8ii38T6liH npeliOIIlt8BHH, D01IHPHB8IlUfi., 

-----~---
1_!. MeT o;nH HaM·epeHHF cpb;gaett aHepruM --:a-n~-q-R-ax--

pemtTZBHCTCKmc t::acTuy no man~qeauto Ba:atmo:aa-
~epeHKoBa ' 

d 

BTopasl~aoT:&•an:&6oMa r:oc:aameHa·npm6opaM, ocnoBaHHHM aa, monon:&

. · 80B8HHH IH31I~'leBl1H BaBHliOlla··~peHHOBa H fi08B01Iff10IltHM H3M6pHT:b cpe).tHlOlO . 
8Beprum npoTOHOlJ B o6JI8CTH ~ I raB 0 B~OOKOM TO~Hog~:&ll (~0,03%). 

I . 
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HH!ep,cuo,: 'I!O Hsny'leHHe Ha:sHno:aa-tiepeHKO~.a Hamno o:aoe nep:aoe npaK-
: . 

!HlJ60KOe IIpH11eHeHH6 l016HHCI B HSMepeHH.fiX cpe;ztHe'M SHeprHH peJIHTHBH-
. ! ' . . . . 

O!OKHX npo!rOHOB B. KOnJIPUIH{tO:B8tJHbiX IIYtJK8X OT YCKOpHTene~. BaEHblll 

maro:u B aTOM H8IIpSB1l6HHH .fi:BHJIHC:& paC'I8Tbl, IIpOHSBe~eHHble ~.M.laiiH

llYC.OJI » 1950 ro~y :scKope D oc.ne aanycKa :s Co:aeTcKou CoKJae Kpynuett-
i 

mero B'!O Bp8MH CHHXpO~HK1IOTpOH8 Ha SHeprHID 480 MaB, B KOTOpbiX ~no 

Bnep~e YK838BO HS STY BOSKOEHOCT:& H O~eHeHH ;ztOCTH~Kble BbiCOKHe 

!OlJHOCTH TSKOI 118TO~HKH. 

depBaH SKCU6pHM6HTSn:&HSH,YCTSHOBK8 ;ztnH HSKepeHH.fi SHeprHH K01l-
. ; t' 

~BIIBpdB&HHijX qaCTH~ OT YCKOPH~ene'M no HSnytleHHID Ba:suno:aa-llepeHKOBa 

6Iina· ,noc!l'poesa auepHKSHCKPI:U ~HSHKOM· · · Masepou/8/ :s I95I ro;zty, Ko- · 
I • 

· !Opld: 0 ee :IIOIIODt:&lO H8Uep:en Cp~;ztHilll SHeprHIO UpOTOHOB B BhTBe~eHHOJI 
'· 

nyqKe HS wasoTpOBS :B BepKn~ c~~OtJHOC!l':Lil (340 ±. 0,8)MaB. ABTOPOJI 
!' 

auanorHqBHK ue!l'O;ztOII :snep:ahT3 :s;ccCP 6hTnH npo:se;zteHhT msKepeBHH cpe;ztue~ 

BHepnB npo!OHO:B B nyt~Ke o·r cuuxpo~HKHOTposa B ]U6He npu ;ztByx BapH

. &HTax e.ro pa6oTs: B 1953 :ro;zty - (460')±. 0,8) llaB H B !954 ro]J.y -

(658,~ ± 2,0) llaB. ! . 

. , . 

Hecxo!l'pH sa cpa»HHTen:r,uo ,:sucoxyD !l!D'IHOCT:L, JtOCTHrBYTYil STHII 
\1 " ~' ; • 

. Met o~o~, o:B o6na]J.an cymecT:aeu$MH B npHBttBnma:n:DBO uey cTpaHHWUH 

H6;zt0C!J!8TKS~H,, OBHSSBHHMH KllK Q YM8H:&meHH8M TOllBOOTH HSMepeHH£i npH 
. I 

B03p8CT8HH~ SHeprHH UY'IKOB '18d,TM~ 1 TSK H_ C He06XO]J.HUOCT:&Il npo:Be;zte-

. HHH usuepeu.Ma aueprHH sa :ztne a1<cnosu~HH. Ha npoTH'llteHrU1 :ztnHTen:&uoro 
, , I 

BpellelUf STO~ :U:6TO;zt He no;zraoprWICH HHKSKOti UO]J.HcpHKS~HH • 

B·I965 ro;zty B pa6o!l!e/9/ dun npeJtnoze~ cnoco6 noBweHHft Toquo-. 

CTH HSUepeHBH Cpe;ztBe'M SH8pJ~PIH hy"'KOB, OOHOBSHBhlft. BS CO'I8T8HHH 
. . 

CBOftCTiB' pe3KOft HanpaB7!8HH0C)TH :'l8liYtJeHHH Ba:aHno:sa-'lepeHKOBa, ero 
I 
I 

nonBpu'aoBaHHhTX c:BottcT:s a slme~mH npenouneuza uanyqeuua sa rpaHH~e 
. I 

paa:zten~ ope;zt B6nuaH yrna noniaoro BHYTpeuuero O!l!paeuma. 
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I 

. ija OCHO:B8 SfHX C006pazeH,~ BUOC1Ie~CTBHH B Ra6opaTOpHH H~epHHX 
; ' " 

Dp0611e11 6biJIH paapa60T8Hbl H8C*01I:&KO npeUPISl'lORHbiX J46TO~OB H31iepeHHfi 
I 

&Heprzu nyqxoB npoTOBOB. Bo Bcex neTo~a~ aanozeabl opzrzHan:onue u~ez, 

D08B01IBBmze 008~8!1!:& npOCTbl6 z'nopTSTHBHble OllTHqe~KHe YCTpO~C!Ba H 

;ztOO!I!BI'HYT:& TO'CIHOCTH HSMepernt£1 ~ 0,03%, liTO noqTH Ha· UOpfi~OK npeBOC-
• 

XO;ztH! TO'CIHOCT:& M8T0~8 Maaepa • . 
Baaqane 6Hn paspa60T8H 1 ~8K B88bl:B86Jibl~ 1 IIOHOXpOU8TH'l6CKH« ue-

TO;zt/IO/, CYJJ(HOC!:L KO!I!Oporo aaK,ntO'l88TCH B !OJ!; 'l!I!O UpH nponeTe 6UCT

pol '18,C!I!JrU~l:i HOPM8JI:bHO :K rpaBH ;nnOCKOUap81I1I81I:bBO£i U1I8CTHHKH H8 BhlXO-
, 

;zte BB 1Bee H8148PH8TCH UOJIHhl~ Y~01I p8CTBOpa KOHYC8 msny'leHHfi Ba:BHBO-, . 
Ba-llepeBKO:Ba )(1IH yaxoro ~uanaaoHa ~nmu :aona, KOTopu« :aec:oua 'lYBCT

~ 

' BIT81I8H K CKOpOCTB 'l8C!I!Hnht, ecnm YI'OJI 'lepeHKOBCKOI'O H31IY'l8HHH BHY-
, 

!pH pa~JrtaT4pa 6nHaoR K yrn;~ nonuoro BHY!I!peuuero OTpazeHtaH. Cxeua 
) 

npu6opa UOK838H8 Ha PHC. 7, 
! 

a .. pesyn:DT8!1!bl 8KCUOHHPOB8HHH H8 nyqKe 
\ 

npoToao:a 1 woT oMeTpmpo:aaHHH ua~6paaeuu« Hanyqeuua npu:ae)teBbl ua pHc.s. 

TG'IBOC!I!l) 11~!1!0~8 "-J o, 03%. 

UoaoxpouaTHqecxH«. ue'~o~ :HsuepeHHH cpe)tae« sueprum,·o6ecne'lH-

B8H Bli~\COKYKl !I!OllHOC'l!:D 1 Ctrpa~ae!l! ' O~Hi1M He~OCT8TK011 1 CBH38HHW C He06-

XO~BIIO,CT:bto .nponyCK8!1!:D 'l8pt'3 ~a~Ba!J!op 3H8~HT81I:&Hb18 UOTOKH 'l8CTHU 

(:zto ~ roi~). ! · · · · · 
I 

' 
B ~py~OM 118!1!0~8 perMC'epHpO:BSJICH Bee:& BM;lUiMbl« cneRTp PI~:myqeHHH 

. BaBH1IOBa-li~p8HKOBa, a B1IBHliH8 !~HcnepCHH pa;ztHS!I!Opa HS TO'lHOCT:D MSJle-
r ~ . , 

peBHH aHep~HM ycTpauanoc:b c riouoll(:&~ axpouaTHqecKo~ onTHqecKo~ 
. : . ,, ' ,\_._ ,_....... ' . 

OBC!6J(hl 1 'CI~O DOSB01IH1IO SH8 1:JHT~li:&HO 00Kp8TH!I!:& BpeYH 8KCDOHHpOB8HHfi 
' 

BpB CQXpaHeHHB Bl:lCOKO« !I!OllliOCTH HSUepeHHH 3H6pi'BH. 

TeopHH 8DOXpOM8THll8CK1~X OHCTell B pa31IMllHOrO po,ua qepeHKOBCKHX 

YCTpOHOTBSX 6WJI8 paspa<SO!SliS ~ pa60Te/II/. Ha OCHOBe STHX pacqe!J!OB 
' 
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B I97I roi!J 6Il1I ocyJiteCTBneH ~noxpo.uaTa'ie~KzA uer:o71./I2/ Hauepeaus 
1 1 

ope,naea aaepmH npo'J!OHOB :cro HS1IY'i6HHXl BaBH1IOBa-tiepeHl(OBa. Cxe:Ma 

:. · npu6opa H ero oC5ntHtl :su;a u :>Kaaaall aa PH'?. 9 H IO. Maoc>pazeurte Hany

liCBHH BaJ~liO:Sa-liepeHKO:B8 t nonyqeHH08 0 STHJ.r npM~OpOJ.l 9 H .ero, ~OTO

IIeTpH'i8CK&a KpHBaa npmBe;ztc,HY aa pmc. II a) H 6). JleirOl1. oCSecDe'iHBae! 
I 'j 

HBKepeHHe 8HeprBM DpOTOHOB C TOtiHOCT:DXl ,.._ 0,03% H UOE8T C51H!:D npz-

KeHeH l1.1IH 0Up67J.81I8HHH BOHliS8~HOHHNX UOT8p:D UpOTOHOB B pa81IH'ti~X Be-
1 

V Dt80!B8X~ llpHuep HCD01l:DSOll8HlUI TSKOrO UpHCSopa UOH888H H8 puc. I2, 
' ' 

' H8 KO~OpOil. BH:z.tHN XOpomo P<IS:z.tepeBHYe KOHYCa HS1IYti8HHH OT nep:s•rcruoro 
\ ~ ~ 

' 
nyqsa npoTOHOB o auepruea 65?~MaB u npoToHoB, npome)tmrtx 'iepea ~Hn»-. ' 

' I 

. !pH yrnepoita (cc>poc llE = 20 UaB) H .nonuaTuneHa (oCSpoo LlE = 40MaB). 
i 

AxpouaTB'tlecKaa caoTe:ara ycTpaaeaaa B1IHHBHH lJ.HCnepcua pa).tHaTopa 

Ha !oqHoc,:D uauepeHHH aueprH~ aonon:DsoBanac:D B ;ztpyrou .uetol1.e/I3/. 
' 

B STOll cnyqae UpH OlJ.HOI 8XpOK~THti8CKOtt ODTHti6CKOA CHC!8Me ny~eu 
~ 1 

DOl1.6opa palJ.HaTopa uoJHo cs~no HsuepHT:D aaeprum qaoTH~ B CSonee mupo

Kou, qeu ueTOlJ.OM/I2/, ~uanaaoHe aaeprHA. Cxeua npHC5opa B er~ oCSmu« 
1 

BHlJ. UOK8B8HY Ha pHC. I3 H I4, IB peSY1I:DT8TN HSKepeHHA - Ha pHO. IS 

B I6 • : ToqBOOT:D axpOli:S!HtieOKO~O ll8T0l1.8 TaMaR ze, KSK H M8TOl1.0B/IO/ 

. H /I2/, H0 1 0B·HHTepeoeH !8~, ~~0 UOSB01IH8T 8BTOM8THSHpOB8T:D npoueco 
; . I 

HSMepeHHH ~HeprHH Henoope;nCTB~HHO B MOU8HT npOX0~6BBH qaCTH~ qepea 
, I 

pa.nBa!rop npmc>opa, xax aTo .w c;zfenauo B paC5oTe/I4/. 

HaKOH~I\, SBTOPOK 61»n n:pe).tAioEeH/IS/ H OCYJit8CTB1.reH ~poc.To« · J48TOlJ. 

HSUep~BHH Qpe;ztH8it aueprHH, Eli~ J46TO;zt ;l.tBOitHI»X O'J!pazeHHt! (Ta~ze lie-
. ~ - ' , 

peHRO~CKHI), UpBHUHfi ;z.tetlC!:BHH 'ICOTOporo B cxeua npuC5opa npHBe;zteHY 
. . ' 

COO!BeTC!BeHBO H& pmc. I7 lf Ia. Peayn:DTS TN HCUY!8Hidl BTOrO Ue!O;zta, 

npuBelJ.~HH :a paC5or:eii6/m mmas'aHbl ua pmo. I9. ToquooT» ueTOli.a co-
i' 

I 

IIO!OlJ.I:i IUUaepeHHH cpe)tUeit eaepmH B nyqKaX K01I1IHMPIPOBSHJW:X: 
' ' 

.. ,_ .. " 



. qaotB~ o HQDOJI])SOBaHHeM HS1IYtJ6HHa BaBHJIOBa-liepeHKOBa :~taDT. B uacT·o

RJI(ee Bp811ff HSHBNCWYil TOtJHOCT!i H HSXO)tfiT DpHII8H8HH8 B ODNTSX.DO 

. npo:aepKe · oqoTuomeuHH npo6er-aiteprHa/I? ,~8/ . 

. Dporpecc B paaBH!J!HH UeTO}.fOB HSKepeHHfl cpe,7.tH6.~ 3H6pl'MH DpOTO-
·, 

101 0 ·DPBII8HeHH811 B8JIYtJ8HHii B8BB1IOBa-liepeBKOBa BH,1t6B liiS Ta6n. l. 

M!N! 
nu 

I. 

2. 

3. 

4. 

s. 
6. 

7. 

lleTO:lt Masepa 

Meto:zt J.{asepa 

Mouoxpoua!HtJecK~«/IO/ 
AnoxpOIISTHtJ8CKH~/I2/ 
AxpOII8THtJ8CKH~/I3/ 
llpOC!l!Ot\ 116!0;/IS/ 

"!J!OII8~HtJ8CKBI/I4/ 

ro;n 

I95I 

l !953 
!954 

I97I 

I97I 

I9?I 

!975 

I975 

Ta6nHUa I. 

340 i o,a EepKnH 

,460 +_ 0,9 1ty6Ha 
6 sa--re ,o--_...-lti dlla·------~------

665 ±. 0,!4 1JJ6aa 

657 1 0,22 ]J;y6ua 

654 ±. 0,20 JlY6ua 

635,2 ±. 0,4 ]J.y6ua 

635,2 i 0,6 ll:J6ua ____ _. ______ . .,~~ ~· . 

• ; 'I ~ • •. 

Paauoo~pasuYe trepeuKc,:ec:K~e »eTo:~tY HSJ.H~peuHa ppe;nue_a aueprHH 

~ K01.t1UfMBpo1aHHNX D~tJKSX 1 paSBHTUe B pa6~~/IO,_I2 ~I3,I4,!5/, 6e-
\ ~; l: " )' I'\ . ''\ ., ' 

aycn:oBHo~ ua«,nyT npuueueuHe :s cPHSHtJeCKHx ·,cc~e,no:sa·aHfiX ~, y(mopu-
r 

1 
' l .. . · · 

!8lUiX ~HDS 116SOHHbiX wa6pJUC 1 'l8K H8K B HHX-. 881I0~6HY WHpOKH6 BOBMOE-

HOOTB )t00!HE6BBH 6onee BbiOCKHX !OtJHOO!J!e~ ;HOTO~ble ~OrJ! DOTpe~~ · 
i . : i • 

BS!iOB 0! !8KOrO po;zta 118TO:ll OB B 060SpHUOII C)y':ztyuie:u • , ... 

f. .. 
,j: 

~ I 

!~ I j; 
".t 
'I 

.. 

'·,'t 

I, 
·.' 

.... 
~: 

i 
I, 

t 



- IO-

m. ifanYtJeHne BaB!f1IOBSj:lleDeHROBa B ·aunao~ponHllX 
ODe* ax 

8T8 tJ8CT~ 81I~60U8.DOCBH~~Ha HC01Ie~pBSHHHM CBOitCTB HS1IYtJ6HHH 
' ,! 

BaB~no:aa-'lepeBKo:aa :a auuaorpo~HblX cpe~ax, npm:ae~Il!HK R o6aapyEeHHil_· 

llBYXROHYCHOro B31IYti6HHH H il;llHOil H3 ero BHT6p6ClWX pa·aHOBH~HOCTe« -
• 

"arOiitJ8!0ro" H81IytJeHHH. 

I. O;yuooQHI:le HpmcTan1IH 
! 

Teopma manyt~eHHH Ba:aM;xo:a~-llep.uKo:aa, paa:auTaa B.JI.ruua6yprou 

B 194d ro;zxy ~na anHaorponmlx ~pe~, npe~cRaaH:aanaii?I ;a1ra ;zx:auzeuua 

qaOTH~Y nepneH;zxHKY1IHPHO OD!~HtJeCROit OCH O;llHOOCHOrO KpHOT81I1I8 B03HHl<

HOB6HH6 ;aBY;X Kouyoo:a HanytroHHfJ Ba:auno:aa-llepeuxo:aa: o;zxuoro Hpyro:aoro 

. KOHYC8 Q6YRHOB6HHHX B01IH H ;zxp~roro - H6Rpyro:aoro: ROHYOa Be06blRHo-
. ; ~ : . 

. B8H.HHX B01IH 0 H6p8BHO:U6pHHII :gacnpe;zxenEmHeM HH!r6HCHBHO:CTH H31IYll6HHH 

. I '· . . 

DO 88HKYT8lliB01fY yrny • lloo~~poauua rm£treuoa ~1IH onpe;zxeneBHH HOpll8ll6it - -.. JV. H nyqeH 5 06HKHOBEtHBhiX (0) H He 06Hl<HOB6BHHX ( e ) B01IH, . 

·. npoua:ae~eHHHe :a ;zx:ayx nnoo~:oc+x, XO Y(<fJ=O) H ZOY {({J- fJ, 
, DOK888,Hbl H8 pHC. 20. : 

nw:ao;zx~ TeopmH B.JI .ruu,:6y~ra17 I 6blnn B !969 ro~y no;zx:aeprHyTbt 

aB!opou aK~ne,puuea!ran~uo~ · t·po~epKe :a OIIbtTefl9 I, cxeuaTutreoKu uao-

.· t1paaeuuou ~a pmo. 21. SKonepu~HT npo:ao~uncff c npoTouauu 660 UaB 

O! CHmcpon~xno!rP'OHa Jla6opa!rop1fz a;zxepHlilx npo6ne:v. PactJeruoe aaHuy

.!anr,aoe paqnpe~eneHHe HB1IYGeHitff ;an~ onytJaa ;a:auEeHHff 'tiaoTH~ o 

./3 = 0,81 nepneH;aHKY1IffpHO CDTHtJ8CR01t OOH. O;llHOOCHOro·KpHOT81I1I8 

DOK83SHO HS pHC. 22, a H8 :pHC .: 23 ;zxaaa UB6TH8ff qlOTOrpaclJHH H31IYtJ6HHS, . 
·.· aaperm:cTpHpo:aauuoro npu npcxo~eHHH nytrKa npoTOHOB 660 UaB tJepes 

D118CTHlaKY I401I8H,ltOKOrO mnaTa ( tr/ = !,6585; ne =· !,48635 ~1111 
' 0 . ' .. 0 . . .. . 

. J • 5893 A . ) !l!On~HHOI 4, 5 *' :aiipeaauuym napaMenz.uo onrHtrecKoil 
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ocu. ' .. .. . 
' J?/i ; - . ' 

. ijpe~cRaaaHHH ~eopzH, ~ononaeauo~ qemoKHM WHSHKOM q.uyamKap-

.1eM/2.0/ t ·. OTBOOH~~~:&HO II0.7IHPHS~rtHH H81IYtJ~HHH 06bl:KHOB8BHHX H H~06biK-
·. \ !, 

• 1 

. HOB8BIWJC B0.1IH UpOBepH1IHO:& B OijN~e, 8H81IOrHtJHOII II~:KSSSHHOIIY BS pHC. 
. . •· : I 

2I, so o ]l06aBneHHeM nonapOHll& uew BNBOltHDteA .. liHJiaoA m woTonJieH-
" ' , 

' HOI. . 
i 

Peayn:&T8TN onHTa npHBeae~h: aa puc. 24 H 25. B cornaozH c Teo-

pu~A DpH OpHeHTHpOBRe D01IftPOHj8 BltOli:& ODTHtJ6C:KO~ OCH HCtJ688DT 

O~HKBOB8BHH8 B01IHbl (D01IHpH80B~HHbl8 ~.CTporo B B8Dp8B1I6BHH, nepneH

.. ~HKY1IHpJiOII OD!HtJ6CICOit OCH) t 8 ,DPH DOBOpOTe D0.7IfiPOHlt8 H8 90° HOtJe

BSDT B606HICBOB6BHN6 (D01IHPH80~8BN Dp6HIIYDt6CTB6HHO B,1t0.7I:& OU!HtJ60KOI. 
J I 

OOW)e ,B D001I6,1tH611 CliYtJSe 06biK,OB6H$N6 B01IHLl UpOXOltHT D01IBOOT:&Il . 

·· (~ei ~tJeta , ocna6.7IeHHH mx noxapoHltOlf sa ctJeT nornon:teHHR). 
' ' ! 

nna CliYtJSH ~BHE6HHH tJSOT~U Blt0.7I:& OIITHtJ6CKOI OCH T60pHH B.R. 
ruua6ypraf?/ npe,1tCK88HB8.7I8 HC~y·oK8HH8 T01I:&ICO O,ltHOro HOHYCa· H606NH-

' HOB6HHHX B0.7IH 0 p8BBOUepHbi~ II~ o6paSYDDtHK HOHYCS pacnpe,1t81I6HH611 
r . 
1 

BHT6HCHBHOCTH HS1IYtJ6BHH H non~pH88UHeA C S.1I6:KTpHtJ6CHHK BeHTOpOU 

B D1IOCICOCTH, npOX0,1tHI!l6« qepes~Haiip8B.zt6HHe HCIIYCKSHHH H81IYtJ6HHH H 

B6KTOp CKOpOOTH tJSCTHrtbl, T.e •. T81CH6 J8 OBOACTB8 1 IC8K H B H30Tpon-

. Holt cpeae. 
1 

~a PHC. 26 IIOK888H8 IIU8C~HHK8 KpHCT81I.1I8 HC~SH,ltCKOrO WD8T8, 

Bblp88SHH8H nepneH,1tHKY1IHpHO OII~HtJ60KOI OCH C DOOTpOeHHHMH r~Ureaca 
-e. 

~nR onpe;LteneBHH H8Dp8B.7I6HHHiHe06blKHQB6HHbiX B01IH (/V ), HODYCKae-

.KHX tJ80THrteH, .1I6THDteit B,1t0.1I:& O~THtJ6CKOg OCH. Peayn:&!STbl SICCDepHUeB-
. ' 

' 
!8 1 BNII01I6~Horo no cxeue pHo.~2I H8 IIYtJKe IIpOTOHOB 660 UaB, ,1t8Hbl 

H8 puc. 27. HS KOTOporo BH~HOJ tJTO K8tJ80TB6HBO Dpe;LtOK83SHHS feOpHH 

DO;llTB~pQ81l!OH • 

... 
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CBOt!CTBa H8Up8B1IeHHOC'rH PI noJijt'p.M3a~~H· HSliYtieHH.fl BaBHliOBa-qe-
' 

peHKOB8 B O;ltHOOCHOM ntpOTp~UHOM KPHCT8lili6, npe;ztCK88l:JB86:Ul:J6 T60pHett, 

. pasBHTOt! A.r.CmTe~Ko H·A.A.Ko~oueucKuui2I/, TaHxe 6I:JnH nponepeHI:J 
i 

H U<J;zt~BepllQl;eHI:J 8BTOpOM B o::Jl~'faX C rHpOTpOUHl:JM KpPIC'f81IliOU' K:Bapqa, 
I r • 

HOTOplie OUriC8Hl:J B HHVJre/22/. flpHti6U npHM6ti8T61I:DHI:J:U B 3THX OUhTT8X 

· OH8881IOC:D TO, liTO ;zt1IH C1IYli<l.fl ;ltBPillreHHH npOTOHOB 660 MaB nepneu;zuu<y-

. liRpHO OfiTHtl6CKOlt OCH KpHCT,;mn' KBapn;a KOHYC8 06HKHOB6HHllX PI H606I:JK-
.. ,\. 

HOB6HHbiX B01IH 1 HII6IOII{HX paa::iVJD;~ :B yrnax pacHpi:JTiUi HOHYCOB Bcero B 

0,5°, y;nanoci> o6aapyJGJT:D Ton:&~o 6naro.ztapa cymecTBeaao paanut~aoa· 
' , ' 

. :· ax nonapaaan;JnJ. Peayn:oratw TaR oro aKcnepu:u:euTa noKaaaaw aa puc. 28. 

Cne~eT OTK8!HT:&, ti!O UOCKJ1I:&~y KPHCT81I1I HBapn;a - fiOliOEHT61I:DHH~, 

!.e. Y Her~ l7e~l70 , TO KJHH~6CKaW DO:BepXHOCT:& Heo6I:JKHOBeHHbTX 
i ! 

BOHH orz6aST KOHYO o6HKHOB13HH'X BOnB (BH;ltHO, tiTO aaaop Ji61'JtY. penep-

HliJI H81IY'l6JIH611 OT liHHSH H ''';ztyraMH" HS1IYti6HHfl 0!1! KPHC!1!81I1l8 HS pifO. 

28 a) 6o1l:&.,e, qeu Ha :pMc. ;~a ~). 

~~ 

2. ~tOCUI:Je KpHOT81l1lH 

1· 
TeopHH Hanyt~eHHH BanH;rJoB~-liepeaHona :ztna :ztnyxooHI:Jx HpHoTannoB, 

pasBHTaa ;nnyua t~emoKHMH ~H3HK~MPI - q.MysuHapmeul
22/ (oTp. 205) u 

H.06;np1KaneHo.u:l23/, npe;ncHa'3I:JB~na, }ITO penfiTHBHOTOKHe tiaOTH~U . B 
' ~ ' 

T8KHX KpHOT81I1ISX HCUYOK8IDT ;ztBIXHOHWCHOe HS1lYti6HH6 T01l:DKO H606HKHO-
' l ' ' l 

B6HHYf BOJI~ :ztBYX U01IHpH88U1~tt. i 
BYBO;ltpl Teop;tv. 6hl1IH ;:SK<mepMM6HT81lnHO. nponepeHH -B OUNTaxf24/ 0 

;ztBYXOOHHMH~ KpH0~81l1I811H !1!pH:r'1lH'-U'l'HOY1I:DW8TS (TI'C) H oerBeTOBO« oon/25~ 

~plt~CT~mi TrC 
~· I 

. npoBepKa C1tOAOTB HSliY 1i6HJJH BaBH1IOBa-qepeHKOB8 B OTpHn8T61lll
'f 
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HOM KpHC!S~ne TTC, HMem~HU 8H~'CIH!62I:DHYD p&8HHuY B rnaBHHX ~uaneK~ 

!pH'CI8CKHX npOHim88MOCTfiX ( Lll;!max"' 0,09)' H yron 116E;IU OCHMH 

2V = 6I,I0, 6Hna npo~e;zteua ~na !pex 'CISC!BbTX onyt~ae:B ;ztBHEeHHH qac-
. I . 

!HIH a) B;llOlt:& 1181101 6HCC8K~pHC~j C:S) nepneH;ztHKYBHpHO U1IOCKOCTH on-
' 

!uqecKHX oce~~B;zton:& 6on:&mol 6ucceKTpHc~. Cxeua ~nNTa ocTaBanac:& 
'I I 
,I I { 

npeauel (puc. 21), TaK KaB npocTbtM cuoco6ou noanonana BH~e~» non-
~ ' I , . 

QIJ KapTBHY cnomHx aauwyTaJI:&JibtX pacnpe;zteneuul uanyqeuua. 
i ' 

llOC!pOeHHH rlllr.eaca ll1Ifl 'cnyqaa ;ztBHE8BHfl· DpO!OHOB 0 j3 = 0, 81 

.B1lOJI:& ocu x.,(uano~ 6ucceK~puw) Kpmc~anna TI'C, BHnonueuwe B nnoc

. .Kocti oce~·· ( x1ox3) m nnocKoc~m x
1
ox2 , npmBe;new aa pmo. 29. 

. : Pac"'e!Hbte H- aHcnepzueu!a~:&Hbte paonpe;neneuma ;nnH cny11aH ;ztBHJte-
1 

HUH Dl;}OTOHOB 660 l.laB B;zt01Il X i DOH888Hli H8 pmc. 30 • 
l 

toTorpa~HH, Hnnnc~pu~~Yim{H8 U01IHPH8814HOHHI:ie CBOIC!l!B8 U31IY'CI6HHH 

BaBHn()Ba-llepeuKoBa, BoaHTtilialCintero IlPH npoxoiQleHHH npo!OHOB o 
i . 

' I 

f3 = p, 81 B;ztOn:& OCH X 1 Kp~CT81I1I8 TI'C, UpHB8~8Hbt Ha pHO. 3I: 

a) oc:D nonapmt:lla uanpaBnE:Ha iB~on» ocH X8 ; 6) oc:D nonHpmt~a -

BAOJI:D OOH X2• B nepBOII 01IJ'CI8~ B oornaOHH C T80pHelt nponycK8i}TOH 

H806HHHOB~HBb16 B01IHbt (E_), D~UbtK8ll~H8 K D:IIOOKOOTH X10X3 , Ttl 'CI80!H-

11HO B8061UC'HOB8HHI:i8 BO:IIHI:i (E+)~ DPH cp::: 45°, a BO B!OpOll cny'Ciae' 
. . I . 

. IJpOIIY:OK8i}!OH :BO:IIHbt (E_ ) , Dp~K810DtH8 H DJIOCKOC!H X1 0X2, H 'Q'SO!l'I'CIHO 

:sonu~ (~+ ) , uanyqaewe Bdnu~u nnocxoc!H x1 OX8 ( Cf = ll/2). 

1
llpH ;ltBH1lteHHH DpOTOHOJJ :B~On:D OCH X2 KpHOTaima TI'C, ! • e • nepneH-

~ ' ·' 

;ztHKY~HpHO D1100KOO!H ODTH'CIOOKlfX 0061 (110~), DOC!pOeHHH rm~treuca 
l '! . 

HM81l~ BH:ll~ UOK838HHI:l~ H8 ))HO. 32. Paoqe!Hoe H SKOIIepHII8H!8JI:DH06 
I 

pacnpe)len,HH6 HH!8HOHBHOO~eH ~3JIY116HHH Ba:BTtiJIO:Ba-qepeBK OB8 DO o6pa-

SYJJUtml JCouycoB npuBe;neHo·- ua pwo. 33. Peayn:D!I!8!H aKonepulleHTSJI:DHo« 
I . 

npoB~PKH ~onapuaaUHOBBb1X IJBotoTB Hanyt~euus -.· npu lUJHZeHHH npoTo-

HOB 660 M.B B:ll02I:D OOH -~ Hp.O!anna H806paaeHS B8 pHO. 34 • 

. I 
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' 
B onyqae .npoxoat;neHMH npoToHOB o j3 ·= O,SI B~on:o 6on:omo~ 6Mo-

oeHTpmoH _( ~OB X8 ) KPHCT81l1l8 tfC p~cqeTHI:Je H 5KODepHU6HT81l:OH~e pac

npe;zte1IeHBH HSnyqeHHff XOpOmO 09r1ISCYIOTCH. KSK 5!0 BH;ztHO HS pHO. 35. 
. . 

~0! orpaw;m t H1I1IlOC!rPHPYlOllUf6 UO~HpH8SltHOHlfii8 O!OIO;Ba H81IylieHHR B . 
B!OY onyqae, DOK858H~ HS pmo •. 36. 

8KcnepHM6HT81I.:LHO mauepeH¥~e yrns HCDYCKSHMH B01IH 1'J M "T:_ 
B~01I:O OOHOBHiiX D1IOCHOCT61 ~By~OCHOrO KPHCT81I1I8 TrC (~H BC6X Tpex 

cnyqaeB :ztBME6HHH qaoTHq B~on:o~rnaBHHX ocel) B npe;nenax omM6oH onHTa 
. I , 

( L} {} = 1 I2 ) , · cornacyllTCH o paoqeTHiiMH yrnaMH, :sHqzcneHHLIIIPI no 

wopuynaM MyamKapma/221. 
l 

KpHCTann ceraeT~BOH oonm (KCC) 
l 

AH81IOrHtJHOI U6TO;ztHKOI 6LI~H HSYtJ6HLI CBO«OTBa HSnyqeHHff BaBH1Io-: ; 

Ba-qepeHHOBa B :ztpyrOM :ztBYXOCHOM HpHCT81I1I6 - KpHCT81I1I6 cerHeTOBOU 

C01IH C ;ztON6HHOI CTPYHTypo~/2~(. Bcne;ztCTBHe HHSKOt! ODTHqecKol 8HPI-
. I 

80TpODHB aToro KpHCTanna, :!Cap~HT6pHSY6UOt! M8KCPIM81I])HOt! paSHHUet! B 

rnaBHLix noRasaTenRX npenoiMeH~H ( ~n--- S•I0-3),- :ztBYXHOHYcHoe Ha

n:yqeHme Y1t81IOC:O 06Hapy QT]) T01I::&KO 110 D01IHpPJ88D;HOHHSU: CBOIOTBSM • 

O~HTLI npoHs»o.nmnuc:& Ho ooceue, npHBe:zteHHOI Ha puc. 2I ;nna 
. I 

:ztBYX cnyqaeB: a) npoTOHS ~:3HrWOTOH :B;non:o ooH X8 Kcc·(B:zton:o uanol 
1 

6H006K1!'PHCLI); 6) DpOTOHii ~tBH~IOTOH B;zt01I:D OCH ~. (!.e. nepneH;ztHKY-
' 

1IHPHO D1IOC~OOTH OD!HtJ60HHX 00~). ~ff D1ISOTHHHH.KCC 12- opeaa 

(qaCTJ4D;lil :zt:B!HEYTOH B;zt01Il» OCU X2P B ODSTe ·nanyqeHO OOr1I·acme .. C Teope-
1: i . 

THtJ60KHMH paoqeTSMH, !.e. USHyWT81l:OH06 pacnpe;neneHH6 B01IH H8DOUH-
,, ! 
! . 

· Bane !1!0 1 tJT.O HM61IO U60TO B 01I~ae KpHOT81I1I8 TrC •. 

~H onyqaH a) on:ztaB:uoe pact~eTHoe pacnpe,neneHHe :sonH "1';_ ((fJ) 

H 7:. (CfJ} DOK888BO HS pHO. 37 •- 8RCD6pHII6HT81I:OHLI8 paonpe]t61I6HHH 

BOliH 7;. (CI) H . :c (r,PJ:' npir np~XOQeHMH npo!l!OBOB c SHeprHe« -660 JJaB 

,\' 

1 
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( (3 = 0,8!) B]lOIID OCH x3 l:pa~!l811118 KCC n~Be;lleBbl B8 Pffil. 38 (nons.:. 

. poi!~ OpH6HTHpOB8H :B;lt01I:& oc;r 12 ~. nponyCH8IOTC.R B01IHbi <f...;_ ) H. H8 
I . 

pmo .39 · :nn.a: c;nyqa5;~, Hor;na rron~p~m:zt opmeHTHpo:aau :a;non:o ocz X 1 (npo-

nyo:KaiOTCH • B OCHOBHOM B~1IHbi i'__ ) • 
• \ 

· Ha <I>oT'orpa!flmH (pHc .39 :, BcS1IPI3H OCH X1 BHYTpeHHero H01I:&Ua OT-
1 

't16~1IHBO BH;ztHS OC06eHHOCT]) (13HJ,fYT81I:&HOrO pacnpe;neneHiHI B01IH 1;f¢J:a 
BH:zte ]J.BYX nmenetl". llpH OplWHT~pOBKe no;n.a:pom:zta :B;lt01IY, OCH X 1 (pHC .39) 

H8 BHYTpeHHeM H01I:&~e T81Ute B6JJ;l'J3H OCM X HU.ee.TC.R CBOea6pa3H8H OC0-

66HHOCT:& 83HyYT81I:&Haro pacrrpe)\61I6HHH 'B01IH '(! { CfJ ) H31IyqeHMfl Ba-
\ 

. Blmo:sa-llepeHROBa B. Bt1]1.6 ;ll;B~'X ~B6T1IbiX "TO'tieH 11 
• 8Ta 110K81IPI30B8HH8fl no 

~BYM ]J.H8M6Tp81I'DHO npOTHBOn(I1I0ip:lllM a6p8.3YlOI!tHM RaHyoa B npe;nenax 
' I 

IJ(/J= 1 1,6° qacT:& manyt~ea;tH ~ npeHVYuteoTBeHHaa nanapuaan;Heti B 

n.nooKOCTH dnTtPleCKHX ocett ciuna naa:saua "mro.nJ;t~aTuu" ma;nyqeuJiew. 
I ' f 

Post. factum cne:ztye! (l!fli1TBT'D, liTO YR838HH6 (H cottaneHHD, He 

BaueqeHHOUY UHOI pauee) Ha :aa3uaEHOCT:& B08BHHHOB6Hl'ffl T8KOtl aco6eH

liOOTH .H31Ij''i6HHH Ba:szna:aa-tiE~pe~ROBa B ;zJ;BYXOCH~X KpHCT81I1I8X CO]J.eplQJT

Cfl :s pa6oTe B.JI.r:uuac5ypra1?/, nac:Bameuuo~ TeapHH HanyqeamH Ba:eHna

:ea-llepeHHo:ea ;zt1Ifl O]J.HOaCHbiX HpUCT81I1IOB, r;ne OH, B 'i8CTHOCTH, nHCan: 
' 

"B cnyqae :ztBY acuoro l:pm~'Tann<* mMeeTCH 6on:&moe t~zc;ro qJHaHqec
KH Bbi;zt6JI6HHhlX HanpaB1I6HPJ~ •. 0 H8KO K8li6CTB8HHO K8pTHH8 H31IY'i8Hl'Jfl 
.OCT86~CH · T8HOtt me, K8H :B. O;ztH aCHOM KpxtCTanne 38 HCK1II0'18HH8M :ztBYX 
ococ5eHHOCT~ii. Ilep:eaH acoc5enHodT:& Mana cymecT~~~IfHa H c:s.a:aaHa c ;n:vrc-
neptme~. ].(~cnepCHH ace~, KOTOI)aH ac5mHMil qJapuy)faMH (IQ 1 

) H (!5) 
HeHBHO Yt~ll~HBaeTcH, ;nonEHa npvtBo~~T:& K xpoMaTH'IeCK~u a~eKTaM~ TaK, 
Hanp~Mep, ~CJIM sneKTpOH ~B}I~e~Cfl no rnaBHa« OOH·~nfl qacTaTU V , 
TO ]1.1IH 7:tPYJ?liX tl8CTOT BTO mmp~BJI6HH6 He 6y:zteT rnaBH0£1 00:&10; cne;no
B8T8JI])Ha, ~apaKTep H3liY'i6Hlffl 80HOiiHa. PI8M6HHT0fi {HanpHMep, H3M6-
HHTCH 38BHQliMOCT:& Vo aT l ) J • . · , '-

BTOP8fl acoc5eHHOCT:& mma~Ha c HaHuqe·oH o~ pewpaHn;Heii. Ecn:vr o;n- · 
H8 M8 Oc5pa3yiOJllHX HOHYOS HOpMane~ Tt131I:Ytl86Ml1X BOnH Ciy:zte!r HanpaB1I6H8 
no OD~Pitl60KOti OOPI :ztBYXOCHOJ'O ~pMCT81Ina, TO eM 6,y;zteT CaOTB6TCTBOB8T:& 
xouyc 'ny-qe«. llosTouy noBepJ:HodT:& ny:qe~, mcnycHaeMHX aneKTpOHOII, 

•) STa ooo6eHHOCT:& aKcnepllUelfTan:&Ho eute He npoBepeua (npHwe-
'l&HHe SBTOpa) • -~ ... ! 

! 
, # J '. ·t . 



' ' 

- 16 -

,, ,, 

, ,, 

, 

!B£) 8!1!11 CJJoeo6paaaLJe oco6euaoc!rl! 11 npoH»IIIIIIC:& aa onLJ!re » »1111e 
"Hron:&tJa!roro" HanytJeBHH. (llpHKetJaHHe a:a!ropa). 
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· Pao • . I. Cxeua oml!a no Ha6nKl;neHlHO HanyqeauH BaBunoBa-qepeuKoBa · 
. oT DY11Ka npoTOHOB 660 MaB I /3 = 0,81/ O! owuxpoxuumo-

.tpo~a . Jla6opa!OPHH Hll;6pHhTX Dp~6xeK OW • . . 

~Pic. 2. ~oTorpa~ms Kon»na wany.~eHmfl BaBmnoBa-qepeHKOBa, nony'leH
.· · H8fl B OimTe, HS06pall8HHOU: HS pmo. I · 

: . .. (IU~H!pa_n»Hoe J:IBTHO - . aB!orpa(p nyqiCa~. .· · 

. i 
I . . ·. 

I , ·:1 
.. .. ... 

I . ·. . I .. ... . 

·.·· ' .. ·, . ,, . 

l 

1 
I 

1. 

. 
. . 

I , 



I ,, 
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~ Pic. 3. ~oTorpa~MH Konen zanyqeHMH BaBHHOBa-qepeHROBa, BOSHMK
mM~ OT DpOTOHOB 660 MaB npH npoxo~eHMH qepea TP~ nnoc
KOJiapannen:&HliX pa:ztMaTopa c n~ = 1,459; . n2 = 1,568;n3 -= 1,611, DOCT8B1JeH¥l:lX Ha ODTBqeCRMtt ROHT8KT C nnooKo

: . uepatSo.nH'Iecxol ;nHuaott c ll.o • I,5I2 (o». cxeuy omr!a 
: _PHO. I). 
I 

... i 
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· 111o. -4• 06~~tzta BZ}.t npz6opa Tztra Masepa, zono;nt,so:sa:Bmztaos }.tHH . · · 
HSUep~HUH SHeprHH ;ny6HeHCKOrO OHHXPO~HKJIOTpOHa H8 8Hep-
l'HJ) 460 llaB (1953 r o.tt) u 660 llaB (1954 roll). · . 

• . 

.. 
. . .... <. a) 

I ' 

6) . 

· PH91
• 5 • . nasmTHBHble zao6pazea0s qaoTe~t Hoayca PJa:nyqeHMH BaBzno:sa

qepeaKoBa, nonyqeBHble o npz6opou, zao6pa.anablu aa puo.4: 
. !. a - c axpoKaTuqecKo.~ npHauoft; CS - 68.a npuaw. 

I . ·. 
I 
I ' 
I 

I: 
! 

I. . . 
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TilDHliH8fl IDOTOJ4eTpHtlf1CI<8H I<pMB8H mao<SpalEeHUH HSJiylieHHH 
BaBHJIOBa-qepeHKOBa , laaperHCTpHpOB8HHOrO qepeHKOBCKHW . 
npm<S opoM ( puc. 4 • I _ · - . . _ . . -
. (Y3K8H 1IHHHH ()o - STO penepH8fl M8TK8, (). . - 3r01I •. 
Mel!Qly penepOM H t~ epe·HKOBClUUl H306pa1leHI/I6W il B · 
D1IOCKOC!H o<S:oeKTH:Sa ~DHHTep-3"). . 
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PBO.-. 7 . .-Cxexa qepeHKO:BCKOrO YOHOXpOM8THtteCROrO npH<Sopa: 
_:;:..;...' ': I .. pa.:ztH8Top; 2 - wo, oannapaTil 0 o<S~el<TH:BOJl "renuoo-40"; 

. ; 3 - HBTepwepe~HOBHYe f' WH11:DTps; 4 - npoeKTops -.:ztnH uauece- . 

' .. 

I HHfl penepHHX M6TOK; 5,- 86pK811:DJ48 • 
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~~~--------~--. .. 
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Pea~nBTaT~ mauepeHm~ ~ c uoHoxpouaTuqecKHU npu6opow: · 
a) ~oTorpaWHR Hanyqe~HR BaBunoBa-qepeHKoBa, aaperHO!pH-· 
ppBaHHoro npH6opoM; , . 

. ~) ~OTOM6TpHqecKaR RpHB8R T8KOrO M806paEeHHfi: I - DMK 
manyqeHHR BaBHnoBa-~epeHKOBa (ocHOBHO~); 2 - penepH~e 
'M6Tl<Hj 3 - DOHOlKeHme BblXO;ztHOt! nnoOKOt:i rpaHPI _a,ltHM-OPBT--- -
4 - DHH HSnyqeHHfi , 01pazeHHbla OT peH~HOHHOrO 
WHHbTpa npOTHBononoauoro woToannapaTa cu.oBa6oe Hao-
C5pauame . sa pBc. 8 a). . , 
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CxeMa t~epeuHo:acKoro n~u6opa o llBYUH anoxpo:a~aT»'leoHmnt 
rot6neTalnt: \ · 
I-- paJtHa!op ua L;F; 2 - ,7lY6neT~ • 3 - aepKana; 4 - ~oT~ 
annapaT~ c o6~eHTH:aallii . "renHoc-40"; 5- npoeH!Op~ Ma · 

-uaueoeuHa . penepmix p~coK. ·· 
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Puc. II. Pesyn])T8Tii zaKepe ~~ · o anoxpouaTuqeo:tnul np~CSopou: 
a) H806pa16BH6 HS yqeHHR BaBH1IOBa-qepeHKOBa H penepHiiX 

pHOOKj 
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: _Pao • . I3 ~ Cxe~r~a qepeHROBOHoro: axpouaTlrCJeoRoro npM6opa: 
.. · I - pa~maTop; . 2 - Hpn:&ueBaa axpoMaTzqeoHaa npzaua; · 

.. 3 ~ o~epRqeoRo.e aepRano; 4 - nnooxoe aep:Kano; 

. ., 

. ;) . 

: ·s - wo,onnaot.rHHKa; <i - oBeTo<Pz1I:&Tpli. · 
.· .· . . . ~. . . . 

- I 
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Pac. I4. 06mz~ BH.lt axpoMa!fmqecHoro npze5opa. 
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PR·o. IS. THnzt~Hoe Hao6pazeHue Kon:r,~a HanytJeHHR Ba:BH1IOBa
qepeBKO:Ba, UOJIYt16HH06 0 DOUOII\:bKl 8XpOK8THti6CKOrO .· 
npH6opa. 
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1------- 44,66 tao2__,..--...., 
€·659,20 fr/35 
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PBCe ·.I6. ~O!OlieTpPiti60K8R HpH:B8R HB06pazeHPIR H01I:b!J8 H3JIJf'I6HHR 
Ba:BHJIO:Ba-qepeHKO:Ba, noxaaaHuoro ua pHc. IS. 
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Pac •. I7. Cxeua npocToro ~epeHKOBCKoro MeTo~a: . 
a) xo~ nyqe« B npzaue - pa~MaTope; 

,•·. 

Puc •. IS. 

.\ 

6) BH;lt H8 npHBJ.cy - pa;ztB8TOp npO!HB eyqKa. 

,. 

.------
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: 

CxeMa qepeHKODCKor o _npHdopa, B KOTopoM Tt1Cnon:oayeTOfl 
M

1
eTo;zt ,n:aoiiHoro oTpa~t~HTt1a: I - ny'loK npoTolloB; 2 - npTt1aua

~;ztBaTop; 3 - za~y 'leHTt1e Ba~MnoBa-~eieHMOBa; ~ - nnoc~ue 
<repKana; 5 - (f>oToannapaTu "3eHMT-3M c o~eBTHBaJ.nf . 
"renmoc40", Hac!rpo~BHWIB ua 6ecKouequocT»; 6 - HHtep
wepeuuwoHH~e WB1I» pw. . 
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PeaynnTaTu zauepeHH~ saepraH npoTOBQB npocTuu ue~o~ou 
aa nyqKe 635 UaB: · . . 
a) D03MTH:PH08 HSO<SpaEeHHe ";rtyr11 zsnyqeHHft BaBH1IOBa- ' 

. . . llQpeHROl38j · . · · . 
. d) ~OTOM8TpuqeCK8R HpHB8R HSOdpazeHHD, DOK838HHHX HS 
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Pzo:-21. CxeMa onuTa: . J 
I - RpHcTaJm

1
· 2 - nn.ocKonapaCSomrqecKaH :nmHaa c =22, 7 w 

' ' PI n~ = I,5 2; 3 - WOTOD1I8CTHHR8 H1IH ~OTonneHRa; 

I : 

4 - nyqoK npO!OHO» 660 MaB; 5 - KOHHHMSTOp ~HaKeTpOK 
5 De . . . 

I 

'' 

I' 
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. ' 
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' ' ' .. 
J 
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' i . I 
·.I. 

' . 

l .. 
' ' ' ' 0 

. Pac. ~ . 22. PacqeTHHe aaPIMYTan:oHSe pacnpe;ne;neHPIH oCSIXJ<HoBeHHNX ( W ) 
H H60CSNKHOB6HHNX VVe) BOHH ma;nyqeH~H BaBH1IOBa-qepeHJ<OB8, 
B03HHK8IDmHX OT ~BHmeHHH qacTH~ C . p· = 0,81 nepneH;nHKY
:nHpHO OD~HqecKO~ OOH RpHOT8JIJI8 HOJI8H;IlOKOrO WD8T8 (nnao
TRBK8 »spesaHa napannenDHO onTHqecKo« ocm). · 
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~oTorpawHff Hanyqeum~ BaBHnoBa-qepeuHoBa, nonyqeHBaff ~nff . 
ony'laff ~BzzeHHfl npoT·ouoB 660 MsB nepneu~zHynRpuo onTH- · 
qecHO~ OCH KpHCT8JIJI~ H8Jib~HTa. (Hapyza~e ~YrH - O~~KBO
»eHHHe BOJIH~, 11 SJIJIHDC11 - H~06HKHOB6H~e »OJIBH, CDJIOmH06 
KOJID~O - HSJiyqeaHe 0! JIHHSH, · U8H~paJI~H06 DHTHO - S»TO
rpaw ny'lKa npoTouoB, cTpe~Ko~ noKasauo uanpaBneuze 
ODTBqecKol OCH). . . . 
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Pao. 24. toTorpawma usnyqeuua BaBHnoBa-~epeHRoBa, · Bos6y~aeMoro 
· DpOTOH8MH 0~ = ,8[, ~BmmymHMHCH nepneB~HHYnHpHO ODTH

qecHOI ocH, ao npome~mero nonapom~ c oc»m, napannen»Ho« .. 
· .. OD!J!HqeoKOI OOB ( O!I!pe:JIKOI DOK838HO H8Dp8ll118HH8 OllTH'I8CKOI 

001). ' \ ·- ' ' 

' i 
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Pao. ~5. To ze, t~TO H pzc . 24, HO oo» nonapou~a noBepHYTa aa 90° . 
\ H H8Dp8B.1I6H8 Depne~HKY.1IHpHO ODT1ti80KO~ OCH. 
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BH:zt nnaCTrtHKH KpHCTa~na .HC1ISH;ztCKOrO mnaTa, BUpe38HHO~ 
nepneH;ztHKY1lflpHO on~~~eOKO« OOH (qaCTH~ H;ztYT B;ztOn» OCH), 
o noo!l!poeHHJUIH rm«r~uoa :nna a~oro onyqaa. . . · · . 
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Pao. 27. ~oTorpa~EH HanyqeHZH BaB~noBa~~epeHROBa, nonyqeHH~e Ha . 
_____, · nyqRe npoToHoB 660 MaB (no cxeMe orraTa . pHc. 2!) npn- npo• 

~ xo~eHHH qacTHU B~on» onTzqecRo~ ocm RpHCTanna Ran»nmTa . 
. · (DJI8CTHHH8 Blllp688H8 nepneH:ztHKYHHpHO OTITHqecHO~ OCH): . 

, ' , ,a - 6aa DOJIHpOH,1t8 (Hapyeoe KOH»IlO - H806blKHOB6HHill6 ·BOJI
. Hlll, . BHYTP6HH66- OT penepuoA HHHSblj » Il8HTpe- 6BTO

rpaw nyqJ<a DpOTO OB)j 6 - 0 DOnapOH:ztOK. 

\ 
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· Puc_.:_28. Hanyt~eHHe Ba:auno:aa-ll~.PeHKo:aa, zcnynteHHoe npoTonauH c · 

aueprze~ 660 MaB npH . npoxo~eHHH · qepea nnocRonapannenb-
. uy~ nnacTHHKY ~:aapqa Tonmzuo~ 5 MM, :a~pesanny~ napannen»

HO ODTHli6CKO~ OCH (qaCTH~ H~YT nepneH~HKY1IHpHO K OOH). 
. CTpe1iRO~ UOR888HO Hanpa:aneHife OllTJIIti60HO~ OCH: . 

a·- 091) noJmpoH~a uanpa:a~eHa J~Ont» on!HqeoHott ooH (npo
nyoHamToa He06~KHOB8HH~6 B01IHU)j 6 - OC» D01IHpOH~a Ha-

. \ . . ~g:::~~=a:~n;~~~)~fi.pHO I< .OD!l!Hli60I<OI OOH {npODYOKSilTOH 
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