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ABTopecpepaT .auccepTauuu, rrpe.acTaBneHHOii: Ha concKaHne 
yqeHOH CTerreHH KaH.llH.llaTa cpnaiiKO-MaTeM8Tll"'9CKllX Hay'K 

Hay"'HbiH pyKoBO.lliiTenb 
,llOKTOp cpll3llKQ-MaTeM8Tll"19CKHX HayK 

rrpocpeccop 

' UheuHeRHWit HHCTIITp ,_ 

QeJHWX BCCJie,AOBaHJtl . -

6H6flMOTEK _A ' 
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OnbiThi~ c qacTHIIBMH BbiCOKHX sH.apruu \HyKnoaos H rr -Meaoaoa c sueprueA 

CBbilll8 100 M~a) ll0K838J1H
1 

'ITO B38HMO.C.~ACTBH8. HX. C H.llpaM:H HM98.T MHOI'O HHTepec

HhiX K8'18CTB8HHbiX oco5eHHOCTeii:. 3TH oc06eHHOCTH onpe.aensUOTCH, C O.QHOii CTOpOHbi 1 

npHpo.noil CHJ1
1 

,aeACTBYlOlUHX M8>Kllf Cs060llHbiMH iJ:8CTHII8MH1 .a 1 C ll~yroA .CT0p0Hb1 1 

c.fpoeuueM 6QM6ap.aupyeMbiX H.aep. B canau: c 9THM a pa.a.e. Cflyqaea oKa~blsaeTcst 
B03MO>KH~IM H3 T8KOI'O po,aa OflbiTOB nonyqaTb JIOBbi8 .l18HHb18 K8K 0 xapaKTepe · B38HMO

.aeACTBHSI CB060lJ.HbiX '18CTHU1 T8K H HyKJ10HOB 1 HaxOfiHWHXCR B CBSf~8HHOM COCTOSIHHH 

a s.ape. Oco6eHHhtA HHTepec. npe.ncTasnsteT uayqeaue aaauMo.aeD:cTBHH 6biCTpbiX HyKno

HOB. H 1T -M830HOB C J18f'KHMH H.Op8MH1 r.a.e ':IHCJ10 HfKJlOHOB H8 B8J1HKO H 6naro.aapst 

9TOMY K8CK8.ll.Hbl9 npoueCCbl He ,llQn)KHbl CHnbHO ayanHpOB8Tb nepBH'IHbiA B!tT,, B38HMO

.a.el1CTBHSI1 'ITO HM99T MBCTO B cnyq8e TH>KBnblX g,nep. no ,9TOA npH'IHHe nose.a·eHHB 

BTOpH'IHbiX '18CTHU nocne pacCBBHHH 6y.aeT B 60nblliBA CTB09HH onpe.aenSITbCH X8p8KTepOM 

B38HMO.ll9ACTBHH1 HMBIOLUBrO MBCTQ_ MB)K.ay CB060.llHblMH '18CTHU8MHe 0JJ.H8KO>.ncnonb-

30B8HHB nerKHX H.llBP sneqeT 3,8 C060A~ Tpy.llHOCTH B llpOE9ll9HHH OllblTOB na-aa MeHb

IliHX sennqn:H ceqeanA ~0 Cp8BH9HHJO C TSUKBnblMH Slllp8MH: 

· B aaHHOJ! pa6oTe a Ka'ieCTBe 
. 4 

MHW9HH ncnonb3oaanoch suJ.po ~e • Manoa qncno 

HYKIIOHOB H OTCYTCTBH9 CBli38HHbiX B03!5y)K.<l9HHblX ypoaHeJ! Cy';:leCTB9HHO ynpOWBlOT 

X8p8KT9p HeynpyrHX npOU9CCOB1 COKpBWBll 'IHC/10 B03MO)KHblX KBHMOB peBKUHJ!, 'ITO 

o6nerqaeT·38.ll8'1Y aaanuaa SKCnepHMBHTBnbHOrO M8Te~nan~ •. C MBTO~H'I9CKPA TO'IK~ 

3peHHll renHJ! ·OKB3biBBeTCll TBK)Ke aecbMB yao6HhiM. B ra3oo6pa3HOll ·q,opMe OH liBJtll

eTcll xopowHM HanonHHTeneM .<lJtll iiHcp.py3HOHHbiX KaMep, no3aomiiOWHM pa6oTBTb npH 

BbiCOKHX .a.aaneHHHX. B cao10 oqepe.nb, ua6nro.aeane aaanMo.aeAcTBHA a· KaMEipe .a.aeT 

B03MO>KHOCTb Bhi.0.9nstTb, C8Mbi9 CnO>KHhiB npOU9CCbi1 BKniO'I8H. H Te 1 B KOTOpblX BTOpuq• 

HblB '18CTHUhi lt:MBIOT oq9Hb M8nbiB npo6ern •. 

. . 
OnbiThi

1 
onnchraaeMhle a .aauuoA ,Pa6oTe1 nposo.annucb c nyqKaMH qacTnu oT 

CliHXpOUHK110TpOH8 na6opaTOpHH ll.<l9pHbiX ~p06JteM 06b9.<lHH9HHOrO HHCTHTyTa .llll9pHb1X 

HCCJt9.<lOB8HHJ!. B K8'i9CTB9 6o,M6Bp.<lHpyiOWHX 'iBCTHU HCUOJtb30B8nHCb UpOTOHbl C SHep• 

.rHell 630 Msa, a TBK)Ke nono)KHT9JtbHble H oTpHuaTenbHble tt -llle30Hhl c sHeprliel! 

OK0/10 300 Msa. nocT~HOBKB 0/lb!TOB c npoTOHBMH TBKux· SHeprHll npe.<lCT8B1lll118_ 

onpe,lleJteHHblll HHTepec; TBK KBK .<lO HBCTOliWero apeMBHll H8H60JtbW8ll SHeprHll npoTo-4 . . . . 
HOB, npH. goTopol! npoaoaunucb onb!Tbl c He , cocTaBnHna 315 Msa (4eM6epneH u a~l 
H npH STOM 6b111H UOIIY'iBHbl ,[lBHHbiB TOJtbKO 06 yrnOBOM pacnpB.<lB/IBHHH ynpyro pac-

ceHHHbiX npoToHoa. B o6nacTH aHeprnl! cahlwe 100 Msa coaepweHHO oTCyTCTBYIOT cae-
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.ll9HH51 0 B9Jll.PIHH8X Ce'i8HHA 0T.ll81lbHbJX peBKUHit Heynpyroro pacceSIHHSI. 0>KH.0.8BWHA

CSI BbiCOK~H Bbixo.n npou~ccoa KaaaHynpyroro pacceHHHH npoToaoa aa HyKnouax He4 

noaa on Sin Ha.a.eHTbCSI nonyqHTh nonf)o6abre cae.neHHR o6 yrnoahrx · H auepreTI.PJecKHX 

pacnpe.neneHHSIX- lJBCTHU OT TSKHX peaKuH·H. KpoMe Taro, uccne.noaaHHe HMnynbCHbiX 

Cfl8KTpOB OCT8TO'iUbiX SILJ.ep MOI'1IO .ll8Tb CB9.ll9HHSI 0 · p8Cllp8Jl.8Jl8HHH HyK110HOB flO HM'7"' 
4 II 2/ . 

nynbCaM a H.z:tpe He ' • -3Ta aoaMom.uocTb npellCTaansma onpe.neneuHbiA HHTepec, 

T8K KBK LlO HBCTOSHUero Bp8M8HH H3M8p8HJHI HMl1Y1lbCHOI'O pacnpe.a.eneHHH Jl1IH HyKno-

4 ~ 
HOB He , npoaonu:alllu:ecH a PRIIe pa6oT .npyrHMH MeTO.Ll8MH1 ue nanu onpe.o.eneHHbiX 

peay.nhTBTOBe 

npH H3Y'l8HHH ynpyropo pacceH.HHHIT--Me30~0B c 9HeprHeli330Mas Ha ll.z:tpe He4131 

6bi1lO nonyqeHo YK838HH9 H8 peaKylO H9MOHOTOHHOCTb .O.Hcf:H:PePeauuanhH0
1

I"O C9"19HHH B 

o6nacTH MBnhiX yriioa. 3To o6cTOHTenbCTBO CaH3biBanocb c HHTep¢epeuuriOHHhlMH 

acl:'c1JeKT8MH, o6ycnOBJ19HHblMH O.ll.HOBp9M9HHbiM H8~HttHeM KynOHOB.CKOI"O H Hll9pHOI"O 

asaHMOLJ.ei:t:cTaHi:t:.' O.a.uaKo ae6onbUioit cTaTHCTnqecKHa MaTepHalx aa · nosaonHn c.a.enBTb 

OKQHqBTe,nbHhiX BbiBO.O.OB. B CBH3H C 3THM: 6f.rnH He06XO.OHMhl. ir.anbHeawne ODhtTbi C 

38pSDK9HHbJMH M930H8MH p83HbiX. 3H8KOB DpH O,ClHOA H TOA >Ke 3H9pi"HH H C 60J1bill9A 

CT8THCTHKOi1. 0THOCHT9JlhHO Haynpyi"HX, npOU9CCOB npH p8CC9HHHH 6hiCTp.blX 11 -Meso-. 4 
HOB a a s:r.ape He HaaecTHO oqeab Mana. TaK, .anst o6nacTH aHepruA MeaoHoa OT 

. ~v 
100 .llO 400 M;;>B no" 9TOMy Bonpocy HMeeTC<I scero .llBe pa60Tbl • • npH .z:teTanb-

HOM HsyqeHHH OT . .ll9JlbHh~X pe8KUHA ,Heynpyroro pacceflHHH M930HOB 6biJ10 B9CbM8 HHTe

peCHbiM DOJlyqHTb CB9,Cl9HHH 0 KB83HCB060.C.HOM_pacces:rHHH H.DOfibiT8TbCH HCnO~b30B&Tb 

3TOT M8T9pH8J1 TBK )1{9, K8K H B cny~ae, p8CC9HHHH npOTOHOB, ,llJ1H. nonytteHHR 

.aaHHhiX o xapaKTepe aayTpus:r.aepaoro .llBH)K9HHH· HyKnoaoa a He 
4• 

LlHCC9pT8UHH COCTOHT H~ C9MH I"J18Be B nepaoA I"J18Be ll89TCH Kp8TKHit(0630p 

OCHOBH.biX. 38KOHOM9pHOCTeA, nonyqeHHbiX B OflbiTaX DO pacceSIHHIO 6biCTpbiX ttaCTHU 

aa s:r.opax, n, a ~acTa06TH, Ha s:r.o.pe He 
4

• Tjm nocnenyromux rnaBbi nocasuteHbl onu

caauro annapaTyphr, HCDOJlb30BSBW8ACH B Oflhl~8X 1 ll0CT8HOBK8 0DbiTOB
1

. a TBK'>«.e MeTo

.llHKe o6pa6oTKH . 9KCnepHMeHTMbHoro MaTe pH ana. B rnasax Y,Y1. H ·Y11 HanaraiOTCli 

3KCnepHM9HTSllbHhl9 peaynhT8Tbl H BhiT8K810WH8 · H3 HHX B.biBO.O..bl. ~93fJ1bT8Tb1 1 DOny'le}J

.Hbie B Onl:TBX C npOTOH8MH H tr -Me30H~.MH1 aHBJ1H3HpfiOTCH B ps:r.oe cnyqaea c· .9JlH

HOA ToqxH apeHnsr; npu H.O.eHTHct>axauu~ paaKunA ncrionb3oaanacb npaxTH'IeCKH o.o.nHa

Kosas:r M9TO.O.HK8 H .aTO B KBKOA-TO Mepe npe.o.onpe.oenuno COBM9CTH09 H3J10:>K9HHe llBH-

l 

1 
! 

') 

l 

. ! 
:I 
!I 

.5 

HhiX ~8K .O.JIH. DpOTOHOB 1 TSK H fT -Me30HOB 1 KaK• B M8TOllHq8CKOfi. qa("TH pa60Thl1 

TBK H npH 06Cy:>K,aeHHH pesyJihT8TOB 3KCD9pltMeH7J6B. 

. . /5-11/ 
LlHCCepTaUHSI OCHOBbiB88TCSI H8 Ony6liHKOBSHHhlX pa6oT8X 1 BhlflOJIHeHHhiX 

aaTopoM COBMeCTHO c M.C.Koao.aaea~a..f~· P.M.C::yn!leBbiM1 A.YI.<l>HnHnnoa.bi~ H 

M.M.KyniOKHHbiM a nepHo.z:t c 1956 no 1960 r.r. 

II. 

LlnH _npOB9.ll9HHH OrihiTOB HCllOJlb3088liHCb .ll.HtPr}Jy3HOHHbie KaM9p.bl B.biCOKOI"O llBB

neHHSie ,B rnase 1 OfiHCbJBQlOTCJI KOHCTpyKUHH H £PwauqeCKH9 xapaKTepHCTHKH 3THX 

ycT8.H0.80Ke Depaag K8Mepa1 npHMeHJIBUISHCSI B OllbiTSX C 'Tr -M930H8MH 1 HMena Cne-

.llYIOlllH9 OCHOBHbi8 napaMeTpbi : JlHaMeTp 'IYBCTBHT9llbHOI"O o6DeMa - 26 CM; pa6o:

qee . .08.8ll9HH9 raaa- 14 aTM. ·(M8KCHM8JlhHOe ll8BlleHH9 .20 aT); BhiCOTS 'IYBCTBHT~nb

HOi:t o6nacTH~5-8 eM.· BTopaR' xaMepa Cihlna uCnonh3~'aaua B onhiTa~ c npoToHaMu. , 

Kc>H.CTPYKUHH. aToll ycT;.HOBKH 6blna ~aapa6oTaHa c y'leToM soaMo>KH<>CTH paaMeme-

HHsr ee a MSI"HHTe-coneaou.ae MC..:4. (K MOMeHTY ablnonaeHHa: .a.aaaoro mnma pa6oT 

MarHH T eme oTcyTcTaosanl'. Pa6oqHe xapaKTepHCTHKH aToA xaMepbi cnenywmHe: 

.ouaMeTp qyacTaHTenbaoA o6nacTH- ~0 eM; pa6ottee naaneaae raaa- 2o aT.(MaKc~
Manbaoe .a.aaneaae- 25 aT); J;lhiCOTa qYs1CTB~TeiibHOA o6naCTH - 6-7 eM. B o6Emx KaMe

pax T~MnepaTY~aoe · paciipe.oeneane no rasy, ae~6xo.c.HMOe llnH coa.naHHH qyacTBHTenb

aoro cnos:r, a8.naaanoc& nocpe~CTBOM no.o6opa cooTBeTCTayrowero pacnpe.a.eneHHSI no 

nneKCHr.naCOBOMy UHliHH.llpy, HrpaaUie.My ponh BHyTpeHHHX CT9HOK K8Mepb1. J-1cToqHH

KOM napa cny)KHJl MeTHnoahi:A cnHp~. McnapaTenH no.o..a.epm'HsanHcb rrpa TeMnepaType . 

+12-16°C, TeMnepa':ypa ilHa KaMep cocTaBnl!Jla o6hi'lHO -63-65°C. Cne.z:tld' HOHii3Hpy

IOIUHX qacTHU ¢oTorpacf:lHpoaanHCb cTepeocPoToannapaTBMH. 06a annapaTa HMenu o.a.H

HaKoByro 6aay - 120 MM. PaCCTOHH~e OT o6.'beKT8 .llO annapaTB COCT8BJ1SIJ10 B nepaOM 

cnyqae 450 MM, BO BTOpOM - 800 MM 0 npH Hana.z:tKe O.llHOll H3 yCT8HOBOK" 6blnO. OpOMe

peHO pacnpe.a.eneaue TeMnepaTyp a aoi:topo~e rrpH ablC.oKoM .a.a~nemtH. PesynhTBTbl 

H3M9p9HHfi HBXO.UHTCSI B; COI"JI8CHH C Teop8THq9CKHMH OUeHKSMH .llll.SI M.HHHManhHOI"Ql 

I"p8JlHeHT8 TeMnetJaTyp, He06XO.llHMOI"O )lJISI C03.0.8HHSI qyaCT8HT9J1b~Oil 06JIBCTH. no.o.

TB8p)K.ll88TCH T8K)K9 saKJIJOqeane 0 B03MO>KHOCTH MO.llenHpOBSHHSI B KaMepe, HaDOJ17 

HeHHOi:t B03.llfXOM (.a. a 1 BT) 1 yCJIOBHA• HMeiOUlHX M9CTO. fipH. Bhi~OKHX .naeneHHSIX• 

.lJ.ng ynpaaneHHst pa6oTon ycTaaoaoK 6Lrna coa.naaa cneuHaribaag annapa:rypa, o6e-
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cueqaaaiOlUBll onpeaeneHHYIO nocneaoaaTenbHaCTb onepalllrlt npH ¢oTorpa<jJHpoaaHaa cne ... 

J:tOB 'IBCTHU, Jlnll CHHXpOHH3BaHli°C ycxopaTeneM HCnanb3aaanca BnexTpOHHhlA 6naX
1 

3BJ:t88BaWHA 'IHCna HMnynbCaa 'IBCTHU1 ahlJ:taaaeMhlX CHHXpOUHKnOTpOHOM
1 

H HHTepaan 

Me>KJ:tY rpynnaMa BTHX HMnynbCaa, B a6bi'IHbiX ycnoaa11x qacno nMnynbCaa qacTna 

cocTaanHn~ aT oanoro (a ny~xe npoTaHoa) ao 10 (a nyqxe ,+ :..Me3aHoa). l1HTepaan 

MB>KJ:IY nacneJ:taaaTBnbHbiMH MOMeHTBMH tPOTarpa¢apoaaHHll COCT8an11n 7-20 CeKyHJ:t, 

a. 38aHCHMOCTH OT HM9aWHXCll ycnaaaA no nOCTOpOHHBMJ' tPOHy, 

3xcna3HUIIH xaMep 6blna npoaeaeabl a nyqxax npaTOHaa co cpeanell :aaepraeA 

(630;!:.15) Mea, " -Me3oaoa (330;!:.6) n ,+_Me3aaoa (273;!:.7) M:aa, B rnaae 111 

npliBO):lliTCll CBe):leHHll 0 Bb!BO):le YK838HHblX ny'IKOB H aenH'IliHBX npHMeCell naCTOpaH-

HHX 'IBCTHU. 

Bcero ObinO nonyqeHo oxono 22000 ¢oTorpa¢all a nyqxe npo_;oHoa, no 20000 a 

nyqxe rr- H rr + -Me30HOB, nony'IBHHbll! MBTepaan npOCMBTpHaanCll . qepe3 CTepeo-

nyny He MBHee J:IBYX pa:a, Jlnll · OUBHKH aenH'IliH Ce'!eHHl! npOBOJ:tHnCll Bbl6apO'IHbll! J:lO.

nanHHTenbHblll npaCMOTp OTJ:tenbHbiX napTHll nneHox, CTepeo¢oTorpa¢liH o6pa6aTb!Ba

nacb aa penpoexTope, Pa3pa6aTBHHbll! anll :aTax aenel! penpoexTop o5naaan 6anbwol! 

YHHBepcani,uocTbiO H na3Banlln npoBaJ:tHTb aeCbMa OblCTpo a6Mep caMbiX cna>KHblX co-

6blTHl!, B pHJ:te cnyqaea J:tnH HJ:tenTHcpaxaaan caiSblTHl! acnanb3aaanCH MeTaJ:t aTnaca

TenbHaro tPOTOMeTpHpOBBHHH cneJ:taB, 

B rnaae 1Y noapoouo H:JnaraeTCll npoaeaypa BbiJ:teneHHll aTaenbHblx peaxa11A 

npa pacceHHHIJ 630 M:aa npaTaHOB a 300 M:aa rr -Me3aHOB Ha HJ:tpe He 4, 

111, 

l13Mep9HHe UOHHbiX Ce'I9HliA pacCeHHHH npaTOHOB rr + H rr -Me30HOB H8 liJ:tpe 4 . 
He aano cneayiOmae aenH'IHHbl: 

a' -(!50+ 13l'.'to-27c~2• 
,. - -27 2 

<1~ • (220+20)•!0-27cM2
1 , -

<1
1 

• ( !50+ 15)' 10 CM , ,-. -. . 

npa H~y'leHHH npoaecCOB ynpyroro p_acCeHHHH npOTOHOB H ·aapli>KeHHbiX 

Meaoaoa 6hma nonyqeabl cneayiOIUae :;ixcnepaMeHTanbHble pe:JynbTBTbl. 

, -

~: t 
~ ··.·\ r 

\ 

·I 

\U 
ll 
! 
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I, l13MepeHhl nanHhle ceqeaaH npoueccoa ynpyroro paq:eHHHH: 

4 4 
p + lie .. p + He _, , 

+ 4. + 4 
rr + He ... rr '+-He 

4 - 4 , + He .. rr + He 

-21 . 2 -27 2 KOTOphle OK83BnHCb COOTBeTCTBeHHO pBBHbiMH (24:!:_5)•10 CM 
1 

(75:!:_9)•)0 CM 

H (45:i:_5),J0-27cM2,' 

2, nonyqeHo yrnoaoe pacnpeaeneHHe J:tnH npOTOHOB c :aaepraell .630 M:aa, ynpyro 

pacceHHHblX aa liJ:tpe He 
4

• 

3, npoaeJ:teHhl H3MepeHHll yrnOBbiX ·pacnpeaeneHllli ynpyroro pacCeHHHll ft +-

(npH 273 .M:aa) H ,-_M930HOB'(npH 330 M:aa), ):10 yrno,; 'Q0 (a_ CHCTeMe ueHTp~ . 

Mace), 

AH8nH3 • STHX .0.8HHblX 6bin npOB8.0.9II HS OCHOBe OflTHtiecxoA MO.!l8nH C KOMfiJ19K

CHbiM UOTeHUHBHOM B BHJ:te npliMOyranbHOli HMbl, npa 3TOM OblnO YCTBHOBHeHO CH9J:tyiO

IUee: 

1) Yrnoaoe pacnpeaeneaae ynpyroro pacceHHHll npo.TOHOB·B npeaenax TO'IHOCTH 

SKCnepHM8HT8JlbHblX L18 HHblX y llOBJ18TBOp~T8JlbHO OfiHCblB88TCH npH CJl~.llYIOlllHX t;JBPB-:"

MeTpax noTeaaaana: 

IV111 =(30;!:.10) M:aa; V1 ~- (34;!:.4) M:aa H 
. . -13 

n;.:<t,45:!:.0,t)•to eM. 

BenH'IHHa V, 6wna aallaeaa H3 H3Mepeaaoro·nonaoro ce'!eHHH aeynpyroro pacceH-

HHHe 

2) Yla cpaBHSHHH nonyqeaaoro 3H8lf8HHH .0.8ACTBHT8JlhJioA '18CTH flOT8HllHM8 C 

caOTBeTCTBYIOIUell aenH'lHHal! an11 pacceaHHll npaTOHOB aa .renaa npa 315 M:aa MO>KHO 

3axniO'IHTb, !ITO V 11 B03pac.TaeT no a6coniOTHoll aenaqaHe npa nepexoae o.;. 315 x 

'630 M:aa, · 

3) Haanyqwee cornacae c onblTHhlMH J:tBHHbiMH no yrnoabiM pacnpeaeneHHliM 

ynpyroro pacceHHHll_ " -Meaoaos nonyqaeTcR .ana pacqeTHblX pacnpe.neneHHA co 

CJ18.0.YIOWHMH 3H8'19HHHMH napaMeTpOB OllTHtt8CKOA MO.ll8JlH 

,+(273· Msa) 

,-(330 Msa) 

VII ..(2.9:!:_5) 

V'11 • (34;!:.5) 
~ 

V1 =-(35;!:.5) 

v, -- (26;!:.5) 

R H:'2,1•10-
13

cM 

. RH.=2,J•Jo-13cM 
·---
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4. Ha6mo.naiO~HliCH na onblTe. xapaKTep yrnosblx pacnpe.neneunli ynpyro paccesm-

HbiX rr -Me30HOB o6ycnaanHB48TCSI HHT_epctlepeHUHeA KynOHOBCKOI'O H HA8pHOI'O 

aaauMOLl.eAcTau:a:. 3To noaaonuT aaKJuoquTh• qTo npH aueprHH oKono 300 M3B .neA:

CTBHTenbHAH ti8CTb IIOT8HUH8na HMeE!:T nonO)KHT~RbHbiA 3H8Ke YKB38HHblit BhiBO.ll corna

cyeTCSI C 3H8pi'QTKqecKOA 38BHCHMOCThiD .neHCTBHTenbHOit qacTH llOT8HUHana1 paccqu

TBHHOi! s pa6oTe leMMenH, <Ppau~a H BaTCC'ua
1121• 

1Y. 

J.1ccne.O.OB8HH8 OTLl8RbHbiX peaKUHA1 HM8l01UHX M8CTO npH HeyrrpyroM paCC8.HHHH 

npoToaos c aueprHelf 630 Mas 11 3apH>KeHHhiX " -Meaouos c auepr11eli 300 Mas, 

noaaonuno nony~mT& cne.llyrowue ocuosuhre oeaynbTBThJ: 

1. nonHhie ceqeHHJ.I ueynpyroro paccestHHH rr -MeaouoB 't>Kaaann:c& cne.oyro-

lllHMH! 

q+ ~ ( 145+ 12) •10-27 CM2 , 
I -

<7-;. ( 103+7) •10-27 CM2, 
I -

2. nonuoe C8'18HII8 Heynpyroro pacceHHIIH npoTOHOS c aueprllell 630 Mas Ha He 4 

COCT8BnH8T ( 126!_14)• 10-27 
CM2 , 

3. HaMepeHbl nonuwe ceqenHH peaKUHA c BblneTOM 38pH>K8HHOI'O M830H8 IIpH 
+· _, 

HeynpyroM p8CC8HHHH 1t H 1t -M830HOB HB 
. 4 . 

st.npe He • 3Tu ceqemist oxaaannch 

paBHbJMH COOTB8TCTS8HHO (84:t_10)• 10-27 
CM

2 
H (66:!:_6) '10-27 CM2, 

4. n~nyqeHbl yrnoable pacnpe.neneHHSI Heynpyro paccesJ:iHbiX, , tt+ H 11-·-Meao-

HOB. 

5. Vis ":PHMbiX H3MepeuHA ycTauoaneuo1 qTo aepos:TaocTh KpaTHhiX npoueccoa 

npH paCC8HHIIII M8aOHOS Ha reniiH COCT8SnH8T &,+= (0,24!_0006) .lln!l rr+ II 

&,-R (0,29!_0,05)' .llnl( · rr-' -M830HOB, 

6. MaMepeuo yrnoeoe pacnpe.nenen11e npoTouos H3 peaKUHH 

p + He 
4 

.. p + p + He 
3 

4 
7. Yc~auosneuo1 "'TO B cnyqae pacce.HHHR npoToaoa ua He aepoHTHOCTb KpaTHbiX 

npoueCCOS COCTaBnHBT &p a0,22 !_0,07, 

8. nonyqeHbl ,llBHHhie 0 ceqeHHH p0)K.Q8HHR ,- -Me30HOB B KB83HCB06oi:lfihiX 

~n--cTonxuoaeuHax. Benuqnua ceqeuua aToro npouecca·oxaaanach.PaauoA 
. -27 2 

. ( 1,3:!:_0,5) •10 CM· HI! O.lliiH HyKnOH, 

g 

npH 8H8nH3e: nepe'IHCn8HHbiX BbiW8 3KCII8pHM9HTBnbHbiX .U8HHblX OKB:3BnOCb B03-

MO>KHbiM cnenaTo cne.nyroruue Bblso.ahl: 

l.·Yrnoaue pacnpeneneuua ueynpyro pacceHHHhiX Meaouoa KaqecTBeuuo corna-
. . • B . U. /13/ 

CYIOTCH C .p8C'l{8T8MH 1 1IpOB8.Q8HHbiMH "H8 OCHOB8 T80pHH 8TCOH8 H 8M8X8 • 

Bonhllloe pacxo:m:.neuue ua6nro.naeTCH TOnbKO a o6nacTH ManbiX yrnoa. 3To MOJKeT 

6biTb 06bstCH8HO T8M1 'liTO B TeopHH He yqHTbiB88TCSI 38IIpeT naynu. 

2. Yfa paCCMOTpeHHH COOTHOW8HHA ceqeuu:A KB83Hynpyroro pacc~SIHHH tr 

Meaouoa · p83HhiX auaxos ua uyxnouax H.llpa He 
4 

cne.nyeT1 tfTO npe.ocKB3hisaeMbie 

T80pHeA H30TOIIHqecxoA HHB8pH8HTHOCTH COOTJ!Olll9HHSI M8)K.O.y ceqeHHSIMH ynpyrHX 

npoueccoa aa uyxnonax .ans 11+ H rr -- -Me~ouoa np~6nu:)KeHHO BhmonnstroTcst H a 

cnyqae paccestHHH 1t , -Me30HOB HB CB~38HHhiX HyKnOHBX. 

.3. 0Tnuque aenaqHH nonHhiX ceqeurrii aeynpyrHx npoueccoa npH paccest~HH " -
M930HOB 060HX_ 31;18KOB 1 8 TBK?Ke npoTOHOB 1 OT COOTBeTCTBYIOIUHX CyMM flO.!HhiX ceqe

HHA nnst ca'o6o.llHhiX nyxnouoa yxaablsaeT na auaqnTenhnyro ponh Taxnx ciJaKTopoa
1 

KBK 9Kp8HHp0axa1 . aanpeT n ayJIH H ,c:p. ,ll8}K9 npH BhiCOKHX aHeprHSIX HaneTBIOlllHX 

1.18CTHU• 3TOT peaynhT8T no~TB9p)K.itaeTCH TBK~e COOTHOW8HHSIMH
1 

.HM910UlHMH_ M8CTO 

M8)1{.0.y Ce'tfeHHHMH KB83HCB060.0H0r'O paccestHHR:H paCC8SIHHH H8· CB060.llHbiX HyKnOHBX•' 

4. ct>opMa yrnoaoro pacnpeneneuus~ xaaauynpyro paccestHHhiX npoTonoa H3 

peaxuuH p +He 
4 

-+ p+ p + H~ xopowo cornacyeTCSI -c pacnpe.aeneuueM
1 

nonyqeHHhiM 

H3 pacqe'fa xaaaHynp~roro npouecca MeTo.ooM cnY:'qaiiHhiX ~cnhiTBHHA c yqeTo~ aarrpe

Ta, H8Kn8.C:biB.~8MOI'O npHHUHITOM na-ynu. 

5. npH pacceHHHH 6biCTphiX HyKnOHOB H 1t -Me30HOB Ha SI.ape He -4 38M9THhiA 

BKnB.Q .Q8IOT Kp8THbi8 IIpOU8CChi. npH6nH3HT9nhHO C ,25% aepOSITHOCT.biO B SI.Qpe nPOHC"" 

XO.UHT p83BHTH8 K8CK8.C:8 HnH >Ke HaneTBIOlU.BH 1.{8CTHU8 B38HMO.ll9A:CTBY8T C rpyrrnoA 

ayxnoaoa~ BepostTHaC'~H xpaTHbiX. npoueccoa np~6nuauTenhHO o.nu:naxOahi xax npu pac-

ceHHHH npoTonoa c sueprueA: 630 Maa, ~ TBK H rr -M~aonoa c auepruea oxono 

300 Mas, 

6. Benuquna nona oro ceqeuu.s o6pasoaauus rr -Meaouoa a p- n -cTonxuo~e-

HHSIX B SI.Qpe He 
4 

He npOTHBOpeqHT Jl8HHhiM1 nony'leHHbiM H3 OIIbiTOB CO CB060.UHbiMH 

HyKnOH8MH. 
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B nocnellHeA ( YI I l rnSBe llHCCepT81lHH HanaraiOTCH peayn&TBTM, nony'leHH>de 
' . 

npH HCCUellOBBHHH yrnoBblX H. HMnynbC'.fhlX pacnpelleneHHA OCTBTO'lH>dX llll9p OT peai<-

. naA KB83HCBOf50llH>dX B38HM0ll9ACTBHA npOTOHOB H rt "":Me30HOB· C, HyKUOHBMH 11llp8 
4 . ~ . 

lie • TaK xax xuaeMSTH'llecxue xapaxTepuCTHKH qacTun a xoaeqaoM cocT~HHHH 3BBHCHT 

,OT HMnynbCS HfKJIOH8 BHfTpH H,llpa B MOMGHT CTOJIKHOBBHHSI C HHM 6biC~pOA 'l8CTHilbi• 

TO f5Mll npellnpHHIIT 8H8llH3 llBHH>dX C uenbiO nony'l9HH!I .CBell9HHA 0 pacnpelleUeHHH 
4 

uy!UlOHOB no HMnyn&eaM a !lllpe He •. 

Ocuoaable axcnepuMeHTSJibHble peaynhTBThl, KOTOpbie nocnyJKHJIH.ocaoaoa nns 

npo89ll8HHSI TSKOrO 8H8JIH38 1 38KJIIO'll810TCH B CJIB.llyiOllt9M! 

I. YlaMepeHM yrnoaMe pacnpelleneHHll ocTaTO'lHhlX Hllep ua peaKuull Ksaaucso6oll-

Horo pacceHHHll npoTOHOB H , -MeaOHOB Ha HYKnOHBX ll.llpa. He 
4

• npll 3TOM ycTa-. 

HOBJI8H01 t{TO OCTSTO"'Hble_ H.O,pa B 060HX cnyq~gx HCIIyCK810TCSI npeH,MflllBCTB8HHO B_ 

nepellHIOIO nonyccj:lepy. Oco6eHHO CHllbHB!I anaaoTponH!I na6niOllaeT:;!I npu pacce!IHHH 

npOTOHOBi OHB xapaKT9pHayeTC!I.K03cj:lcj:lHuHeHTOM ap• ~· :(2,17+0,15}. Clly'lae 
'naa. -

pacce!IHHH Meaonoa .acj:lcj:leKT aMpa>KeH 6onee cna6o (' a" •1,25:!:.0,13). 

2. nony'leH>d pacnpell9ll9HH!I OCTBTO'lH>dX llll9p no HMliYllbCBM B T9X >1<9 llpOUeC-

cax. 

ConocTaaneaue 9THX axcnepuMeHTBJibHhlX ll.SHHhlX c npoBOll.HBWHMHCB B pa6oTe 

paC'l9T8MH n03BOll!I9T Cll9ll~Tb Cll9llYIOlllH9 Bb!BOll>d: 

I. H~uaoTpOl!HOCTb a yrnoaMx pacupelleneHII!IX ocTaTO'lHMX si.ziep ueaoaMO>KHO 

06'L!ICHi!Tb Y'l9TOM TBKIIX cj:laKTOp081 KBK · aaSIICIIMOCTb nOllH>dX 'II llllcj:lcj:lepeHUHB~bHbiX 
C9'l9HIIll OT 3HeprHII II pa3UH'lH8ll ~epOIITHOCTb,CTOllKH089HHll npH p83llH'lHOl!·OTHOCH

TenbHOI CKOpOCTH CT8nKHB810LUHXCR 'l8CTHlle 

. . .. 
2. Ha6niOll8BWHliCll acj:lcj:leKT HB~OllRT Yll0Bll9T80pHT9llbHOe o6'b!ICHeHHe, ecnn 

npH6llH>K9HHO yqeCTb 06M~~ HMnyn&ea~.!H ~9>KllY OCTBTO'lH,;M !lllpOM H B>d6H889Mb!M 

HYKnOROM np11 of5pb189 C8R3H 0 3TO ll03B0llli9T nony~HTb KB'l9CT89HH09 cornac11e KBK 

.llJIH CJiyqag p8CC8BHHH M830HOB1 TSK B OpOTOHOB• 

3. B upoTnsonono>KHOCTb yrnoab!M pacnpeJleneHHliM HMrryn&eHMe crreKTpM oc:;Ta

TO'lHhlit ll.llBp cna6ee HCKB>KBIOTCa sa c~eT 83BHMOA9l!CT811ll np11 o6pb189 CBII311o TeM 

H9 MeHee, npH nony'leHIIII C89ll91111ll 0 8HyTpR!!ll9pHOM pacnp9ll9ll9HHH HyKllOHOB l!O 

RMnyn&eaM Heo6XOlliiMO Y'liiT>dBBTb STOT a¢cj:leitTo 

'.-----

II 

4. Via HMnynbCHblX Cfi8KTpOB OCT8TO'IHblX Sl.[l8p OT peaKUHA 

,++ He4 ~ "++ p + !!3 ,- + He4 ~ ,-+ p + H3 

cnenyeT, 'ITO pacnpeneneuue HyKnouoa no HMnynbCaM B 

CBHO <j:JyHKllliBll raycca, CliBllBIO!lleli llO 3HB'l9HHH 1/e 

(T.e. E 0 = ( 12:!:.2) Mas). 

llllpe He 
4 

MO>KeT 6hiTb onn

npH p0 ·= ( 150:t.15) Mas/c 

5. AuanorHqHbifi peaynbT8T nonyqaeTCSI H3 8H811H38 HMllYJlbCHOrO CneKTpa OCTa

TO'iHbiX Hnep ua peaKUHH p +He 
4 _., p + p + H 3 

1 qTo Jl88T nononHHTenbHOe yKaaaaHe 

H8 .ll.OCTOaepHOCTb H8il.ll,8HHOif cf:lopMbl pacnpeneneHHSI. 

n H T 8 0 8 T y 0 8 
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