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HecwOTps H8 BJITeKCBBByJD p860Ty pli.Qa na6op8TOpBil, KCNUI'I&eTBo 'i!Kcne~BM&KT8m.soro 

M8TepB811a o6 ynpyrOM p8CC&li!IIIB HylUIOKOB BylUIOK8WB DpB WBOrBX sKeprBIIX ace eme Bello-

CT8TO ... O .Qng Dp51MOro BOCCT8B08Jt&BB51 8WJIIII['l'TA NN -p8CC&51BBSI. flOSTOwy OCBOB.IIhiM 

M&TO.QOM 81lanB38 SltCDepBM&IIT81IhKhiX .llaBKhiX B DCTOSilllee Bp&M51 SIBJI51eTC51 BhiDOIIB&BBe 

4ta3oaoro aB8nB38. B pe3ym.TaTe npoBe.QeKBSI T8xoro aBanB38 .Qns K8lK.!Ioil ssepro nony

'18.,. &a6op DApaMeTpOB ( cjla30Bhl6 C.QBBrB, nap&We'!'phl CMeiiiBB8BK51) 0 38851 KOTOphle MOlKBO 

p8CC'IBT8'1'b BCe BenB'IBHhl, SKCD8PKM811T81IhHO &a6.1IIOll8eMhle npB B3y'leBBK p8CC851KBJl KyJ:

naaoa sy~~:nosaMK. 

38 nocne.QDe roAhl noBBB:nsc& coo6meos nenoro pli.Qa aa~opoa o a&monseoa: KWH 

cjla3oaoro 8&ans38 J:l8BBhiX o pp - • np -p8cce5111Ba. B '18CTKOCTB 0 ll.IIKn p860T ':a:o 4taao-

BOMY 8HaJIJI3Y DpOTOKOB B B&iiTpOKOB DpOTOHaWB B mKpOKOil o6naCTK SBeprBll 6hln BhiDOII-

/1 2 3/ 
sell a n86opa'topo K.QepBhiX npo6neM OH.IU1 IO.M. K838pBBOBhiM • ero cOTpyJ:lBBK8MK ' ' • 

BMecTe C T&M B pK.Qe CnY1f86B CNUIC8BBe ynpyroro NN -paeceli!IIISI C DOMOIII&JO aM-

/4/ 
DnBT:yJ:lhl 

... 
ll 

.. .. 
k 1 xk 1 

ik~xk1 ! ' 
m• f = 

YA06Hee, 'ISM C DOMOIII&IO 4taaoBhiX C.llBKroa. Tuoe OllBC8BBe DriiJUllleil, 

(1) 

cjla30BhiX C.llBBrOB0 T8K K8X cnaraeMhle, o6pa3YJOmBe aMllnBTYAY ( 1), GoRee SIBKO CBll38.llhl 

c axna.Qow pa3.1111'1Bh1X TBD:OB c•n. a cyMMaplloe 

DpB CODOCTABn&HHB 9KCD&pHM&IIT81IhHhiX .ll8BHhiX 0 p&CC&JlBBH ByKnOKOB ByKnOHaMK C npeA-

' CK838BB51MK, OCHOBaBKhiMH &a .llKCDepc:KOHHhiX COOI'BOIIleHBKX, DpK DpOBeA&BBB pac'leTOB 

paCCe51KBJl Hyll:nOKOB .QlfiiTpOHaMH H K.llP8MK B HMD:ya.<:KOM DpBCSiuote .... DO 'l'eOpHB DpJlMhiX 

pe&Kil.llil H T.D. 

&aro.Qapsr mo6e3HQCft IO.M. Ka3apsHOBa, Mhl nonruns B03MOlKKOCTio B0Cilonlo30B8fto

/5/ 
C:ll p8C'IeTBoil Texoxot K pe3yllhT8T8MK 4taaoahiX 8BanB30B NN -pacc:eJlKB:s Rp11 8DprBIIX 

s 



21 ~121, 40 Ma/
11, 52 Ma/

11
, 88 Me/

11
, 95 M•/

11
, 147 Maa

111
, 210 Maa

111, 
· 111 /11 /S/ 

110 ~ea , 400 Mea , 830 Mea • onpeAem~n• Jt_ ... uaBTw aNIUDIT'7A :r-wroro 

pp ""PacceiiJIIIB, ynpyroro np -pacceiiJIII• • ynpyroro ,PP -pacc:e11051 C5ea JI:Ynou• x) 

•• ~~eel eTOI o6nacT• eBepr•A• 

HaiA 9BBW9 B8MII: yrnoawe 38aBCJ[N0CTJ[ A9ilCTaRTenbBWX J[ NUNWX 'I&C'J'el JtOe~ 

..... a 8MJUiaT'7A !IpJ[a9,1l8Bbl B8 pRC, 1-3, 

05pamaeT B8 ca551 aSRM8U8 TaT .. JtT1 '1'1'0 aO aC&N fU3AUOM J[B'l'epaana e•epr•l 

y Jt084MjiJ[IlR8ft8 Ypp lltOTq)IWI O!SW"lJJO paCCMaTPJ[BaJO'I' lt8lt !IpOJ[CXO,IlliJilJ[I OT CIIJlll:'-opCiftam.

BOro B38J[MOA8ilCTBR51) MB.IlMa51 '18CTb 3U'lii:T9lUoSO Clom.me A8ilCTaBTem.soil J[ DocnauU 

a !SOIIbWJ[BCTae CIIY'I&ea npesatSpeJKB:MO M8n&, 

liBTep8CBO OTMQTRTb T8JtlKQ1 'ITO a Cny'lae lt,ll8pBGrO p8CC811U.II !IpOTOBOa DpOTOU .... 

U ManWe yrnw 3B8'19SJ[ll K8K AeilCTBJ['J'enJoii:WX, TU J[ MUMWX '18C'J'el Jt08-U8ft011 /J 
B 3 DpaJtTJ['l8CU COBD&AaiOT M8lK.Q1 CO!Sol. 3aNeTBoe paCXOlK.Il8U8 BM8e'l'C51 D- DpJ[ 

e•epr•• 830 Mea, so • B aTOM cnyue a•a'leu.ll YJ:838BBWX .:oe~ll•eBToa pa3rul'l810'1'C51 

•e !Som.me '18M U 2 OWR!SU, 0TMe'l8SSblil tjlaKT D03Bonlle'l' Dp9ACTaa8Tb 8MDnJI:T'1.1Q' 51,1lep•o-

ro pp -pacce51UII sa Man we yrnw a ••Ae CYMMW aMDruiTYA lleBTpam.Boro 113&BNO•eACTa•• ....... 
M lleBTP• J[ OASorO (aMeCTO 3 a otSmeM Cny'lae (1)) 'ln8U (f - fJ) a1 f • 0' I f , COOT-

XX) 
B8TCTayJOmero T8S30pSOMy B38BMOA8ilCTaJ[JD &yJtnOSOa : 

.. .. .. 
M((l • 0°) • M +(•- fJ>a1 t.;at 

ll9HTp • 

M .. .. 
neHTp• a+ fja 1 •a1 (2) 

Habesawe saM• asa'lea•g f5eccusoawx '!nesoa a ( 0°) aMDDTyA np - • 5111ep•oro 

pp -paCCeiiB•II BD9p8A MOlKBO CODOCT8BBTb C Dp8AfK838UBMJ[1 OCSOa&BBWMJI: U J[CDOnJoa-

UJ[ ,llJ[CDepcROSBhlX COOTSOW9BSil, Tuoe COUOCTa&ReUe BI>IUonB8BO B8 pJ[C, 4, r,lle saba~ 
Re a 8 (0°) /8/ 

BWe saMJt aBa'leSSII P 0 cpaaa•aaJDTC• c peaym.TaTa.,.. paC'leTOB , • sa 
haa 8 p(O) 

p•c. 5, np• uocorpoea•• .:OToporo !Swu •cnom.aoaasw pac'leTw !Seccn••oawx 'IR8BOB 51Aep•o-
. /7/ 

ro pp -pacceBUII anepeA, awnoliJleaswe a paiSoore • Ha 8TBX p•cyuoa a•uo, 'ITO a 

paCCMOTpessoil S8MB o!SnaCTB eaeprsil npeACK838UB, OCBO&aBBW8 U ucnepcROUWX COOTSG-

meu.x, xopomo cornacyJOTCII c e~tcnepBMeBTam.•wM• A&DI>IMII: otS yupyroM NN - pacca• 

us. 

x) Ynpyroe • pp -pacceBB•e !Sea Ji:Ynou• np•ISuaiiTem.so cOOTaeTCTBYeT 51AepBoNY 
paCC911UJO 8TRX '18CTBil RD pacceSIIISJD lleilorpoSOB seilorpOBaMJI:, 

XX) 3TO B03MOlKSOCTb !Swna OTM8'18.Ba n.H. nauAyCOM npR oiScylK.QeUJ[ Dony'l81111WX ;\ 
BaM.B peaym.TaToa, 

4 • 

I .... , .· ...... 
.;~ 

ABTOpbl f5naro,llapal>l B.n. .lbcenenoay s n.H. nauAycy 38 oiScylKAeue 

cos, caB3aBSI>IX c aToll pa60Toil, IO,M, K838pRBOBY aa o6cylK.Ileue PBAa ao 

npeAOCTABJieBBe aaTOP8M acex aeo!SxoASMWX Aaaswx, JtoruteKTRBY BI>I'III:CnRTE 

ll&B'I'pa OHHH 38 otSecne'leBRe p850TI>I 3BM, H.P. IOm~~:ean, n.A, ne!SeAeBc 

canpoaoil, H.B. BonuoaoA, B.M. lll8MCyTAsaoaol: 38 nO,IlrOTOBIY rpa$s'l&CI 

na • 

n S T 8 p 8 T y p a 

1. IO.M. Ka38pBJIOB, B.c. K•cenea, IO.H. CsMOBOB, npenpRBT. OHHH,P~l. 

2. S.I. Bilenkaya, Z. Janont, Yu.M. Kazarinov, F. Lehar. Preprint, E-2609, Dubna, 19156. 

S, Z. Janout, Yu.M. Kazarinov, F. Lebar, A.F. Pisarev, Yu.N. Simonov. Preprint, E-2560, D 

4. C.H. BRR8BbK851, B. n.BBB'l'epBBTil, <1>. nerap, 3. HsoyT. npenpBBT OHHH, 
Lly5aa,1965. 

5. H.H. CRJI8:S, KaBARAaTcB:a11 ARccepTaDB.II, OKHH,Lly6aa, 1964. 

6. A.A. Carter, D.V. Bugg. Rutherford Laboratory •. Preprint RPP/H/12, 1965. 

7. B.C. Bapameuoa, npenp•sT OHHH, P-2582, Llyf5sa, 1986, 

' 

PyKoDHCb DOCTYDsna a S3AaTen~ocxsl: OTAen 
S aarycTa 1966 r. 

5 



/11 Ill Ill 111 111 
, 52 Mss , 88 Mas , 95 Mila , 147 M8B , 210 MBa , 

111, 830 Mss
131 

• onpeAe~mn• KOB ... U8BTW &NJUm'!'71l r-P)TOI'O 

ap -paccesom• • y~~pyroro 
11

pp -pacceKD• dee &ynou• x) 

38BBC.NOCT• A&liCTBKTINDoBWX J[ NUNWX 'laCTel KOe ... IW-

BBBM&J[.8 TOT .. KT, 'ITO BO BC8N fU3AUON KBT8paan& 8J[epr.:l 

\KOTopbii oc5bi"lJJO paCCM8TpJ[BaJOT 1[81[ llpOKCXOABJilJ[I OT CJIIli['-GpCIJrram.

CSom.me ll&ICTBBT&BbBOI • uocne.uau 

npeseCSpeJKBMO Mana. 

T8KlK80 'ITO II cnyqae SUI8pBOI'O p8CC8RDB llpOTOBOa llpOTOU ... 

11:811: )l81iCTB•TeBbn.tX1 TH J[ MDMbiX 'laCT81 KOSijJIIqlllll8ftOII fJ 
COBD81l810T M8lKJlY Coc5ol. 3aN8TII08 paCXOlK.Q8D8 IIM88TCB DilDo llpJ[ 

B B STOM cnyqae 3118'18DB yK83811BHX J<OScpjuln: J[8BTOB p83Q'IAJOTCB 

0rM8'1811JIHI cJ!aKT D03Bon.II8T Dp8JlCT8BBTb 8MDn.TyAJ SU18pJ[o

yrnbl B B•A8 CyMMH 8MDDTyll 0:8BTp8BbBOI'O 113al[N0a81CTBJ[B 
~ ~ ...... 

oCSmeM cnyqae (1 )) 'lneu (f - fJ l u 1 t • u 1 t , COOT-

B3&KMOil&lcTBIID JIYUOIIO~X): 

0 ......... 

M(9 • 0 ) • M +(f-fJlu1 t•u.t 
0:8HTp • 

M ,. .. 
ueHTp• 11 + fJu 1 •u 1 (2) 

3li8'18HK R 6eCCIIJlROBHX 'ln&IIOB Cl ( 0° ) 8MDD'!'7A •P - • uepaoro 

MOlKHO CODOCT8BBTb C Dp8ACK838DBMJ[0 OCROB8HHH ... B8 KCDOIIJo30INI

TaK08 couocTaanene BHDonaeao u p•c. 4, rAe uale ... 
ReaD(0°) 161 

P cp&BDB8JOTCB C peaym.TaTa ... p&C'IeTOII 1 J[ 118 
im CIDp (0°) 

KOToporo 6blnB BCDonb30B8BH p8C'I8Tbl c5eCCDJ[J[OBHX 'ln8J[OB SUI8pJ[o

/71 
BD8p8,1:10 BbiDO.IIB8HHb18 B paiSOTe , H3 STKX pJ[CYBOB BJIAII01 'ITO II 

118 UCBepc•OIIBHX COOTBo-

lrnA<>Vto'l'".ll C 8KCR8pBM8BT&m.IIHMJ[ ,/:18HBbiMJ[ o6 yDpyroN NN - pacce ... 

Kyn:oaa' Dpll6nB3BT8BbBO COOTBeTCTIIYeT SUI8p110NY 
.1181iTpOBOB B81TpOB8MJ[, 

Oblna OTM8'18B8 n,H, nanaAyCOM IIJI• o6cyl11Jl8BBB Dony'18BIIWX 

4 

·-

ABTOpbi 6nai"Oil&pBb1 B.n. .lllKenenosy B n.H. nau,~:~ycy 38 o6cylKA8HH8 PSUI& BODp~ 

cos, CB.II38BBbiX C STOll pa60Tolt, IO,M, Ka38PBB08)' 38 ocs"cy>K):IeBBe P.llll8 BODpOCOB a 

llp8AOCT8B.II8HH8 &BTOpaM 'BC&X Heoc5XOJlBMbiX Jl8HBbiX1 lton.II8KTBBY 8bi'IBC.IIBT8BbBOI"O 

ue&Tpa OH.HH 3a ·oiSecneqeaae paCSOTw 38M, H.P. lOmK&BIA, n.A. ne6e)lesoli, T.n. AneK

C&JIAposoll, H.B. Bonuosoll, B.M. lliaMcyTABBosol 3& DOAI"OTosxy rpaljla'!ecxoro M&Tepaa

na. 

n a T e p a T y p a 

1, IO,M, Ka3apu:os, B.C. K•cen:es, IO.H. CaMOIIOB, npenpaBT OH.HH, P-2241, ,lly6aa
1 

1985, 

2. S.I. Bilenkaya, Z. Janoat, Ya.M. Kazarinov, F. Lebar. Preprint, E-2609, Dabna, 1966. 

3, Z. Janoat, Ya.M. Kazarinov, F. Lebar, A.F. Pisarev, Ya.N. Simonov. Preprint, E-2560, Dabna, 1966. 

4. C.H. Ban&BbK8ll, B. n.BBBTepBBTII, <II. nerap, 3 • .HaoyT. npenpRBT OH.HH,P-2349, 
.lly6aa,1985. 

5. H.H. Can:aa. KaiiABil&Tcxa.ll llBCcepTallJl.ll, OH.HH,.lly6aa, 1964. 

6, A.A. Carter, D. V. Bagg. Rutherford Laboratory._Preprint RPP/H/12, 1965 • 

7. B.C. Bapameuoa. npenp•BT OH.HH, P-2582, .lly6aa, 1986, 

PyKOIIBCb IIOCT)'IIRna B B31l8T8nbCKHll OTAen 

3 asrycTa 1966 r, 
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