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KBASHYIIPYTOE B!)IMBAH 1E HYKJIOHHb!X IIAP 
TIPOTOH.AMr1 BhiCOKOM 8HIQI'ill1 113 JIErKMX H,II.EP 

B.M.KOMa)OB 

I. O,nHoii 11:3 Ha:a6oJiee ocTpux rrpo6JieM CTPYKTYPI:I Jmpa .flBJIJieTCR 

B HaCTORill88 BpeM.E: rrpo6JielV.a ROpOTJW,iWi1C'rByroii!,llX ROppe~:Li (K)lK) 

MSJK.U.Y" Me PH1IMH HyRJIOHai\lli. I{lHonm clJyH,n;aMe HTaJIGHHe HBJieHMR B CT poe

.Hlll1 H,I~;pa - TaRHe KaK HaCill[(eHMe .H~~epHUX CHJI, RJJa.CTepmre JIBJI8HMJI 

B H,Il;pa.X, ITOBe,IJ;eime BhiCOKOii1MIIYJIDCIIHX IWMIIOH8HT .R:,ne pHI:IX BOJIHOBbiX 

cj_JyHI\D;Mll 11: T • .n;. - Ollpe,IJ;ejimOTCR: Xaj)8J\T8 poM B3ruiMO,IJ;8MCTBH.ff HyKJIOHOB 

Ha MaJlliX OTHOCHT8Jibi!HX paCCTOmlliHX ( ~0, 4 cpM) • 113BJI8ti8HMe COOTBeT- . 

CTByrometf :viHCI;Opivla.IJ;IDI 11:3 OII1ITOB ·no HyKJIOH-HyRJIOHHOMY pacce.FIID!IO .flBJIR

eTC.ff HerrpoCTOH sa.n;atrei1, T8.K KaR ~'pe6yeT ,Il;8T8.JffiHbiX H IIOJIH1IX H3Mepe

HIDfo COCTO.illm8 BOrrpoca T8.I\OBO, ti~'O perneHHe H81\0TOpHX BOIIpoCOB • 

HyRJIOH-HyKJI~HHIDC B3ai1MO,I1;8MCTBHM }:Hor,na 60Jiee U9JI8C006pa3HO 11:01\a.T:&, 

M3ytrM CTPJKTYPY CJIO)KH1IX H,I~;epx/. KpoMe TOro, Hyl\JIOH-Hy:KJIOHHOe pac

C8.HHM9 B· npiDII.J;VIrre He .n;aeT HHWOPM£J_J;HH o MHorotracTMtrHIDC B3aHMo.n;e:L1-

cTBHruc B H,I~;pe, llp0RBJI9HH8 ROTOpbi2: B CTpyKType H,Il;ep H9Jll)3.ff HCKJIIO

-rnT:& • lloaTOMY ITOJ1Yti9HH9 3RCIT9 J.EME HTaJibHI:lX ,IJ;8.HHIDC 0 K,Ill{ B .fi,I(paX . Oc

TaeTC.fi BaiKHOll sa.n;a'tie:fii M8pHOM <fM::InUi. K COiK8.Jiei-rn:IO, .Hy)KHyro HHfPOpMa

~ B 60JILillHHCTBe CJIYtraeB llpMXO~TCH HSBJieRaT:& BeC:&Ma ROCBSHHHM 

o6pasoM. 

XapaRTepHhi B 3TOM OTH0lll8HHH pa.OOThi, B ROTOP1IX ,neJiaJIHC:& llOIIbiT

RM IIO.nytrn:T:& CBe,n;eimH 0 K)J,K ll3 ,IJ;aE HbiX 06 yrrpyroM pacce.ffHIDI 8JI8RTpo-

x/ TaR, CBe,neHMJI 0 IIOT8HD;:!iaJiaX U(~.~) H U(t,l) ( U(2S·H, 2T+t) ) 

HyRJIOH-HyRJIOillihiX B3aill~O,IJ;8MCTEMM B pa6oTe A.Ea3H 11: .n;p. (Hill,g, 
II84(I969)) IIpe,:n;JiaraeTC.ff IIO.JI.Y'IUT:&, H3ytra.H CTaC5MJibHDCTL TmKeJruX 

l!~OTOflOB re.miJI, TaR RaK COOTI eTCTBYJOlli,I1:e Qlasbl p3.CC8HHHH llpM 

aHeprMHX <50 MaB MaJibl, a IIPI1 C5oJiee BI:JCOitHX aHeprnruc pacceHH:rre 

YJK9 H8.7I:&3JI p:lCCM8.T.PHBaT:& KaK IIOT8HD;Ma.JI&H08 • 
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HOB S:I,II,pa.Ma. Hafui.eHO, qTO ,TI.H<,lJp3.KD;L10HHaJI CT.PYI\Typa np11: 60JIL!lillX rrepe

,II;attax HM.IIy JICCa MOii\8T 6HT:& 06'1flCII8Ha B T8 pr..nnrax KJJJ{ B R;rr,e pHOM BOJI

HOBOH WYHKI.Um (eM. Harrpru.1ep, ]'.C.Khanna, Nucl. Phys. A_I65 ,475 

(1971)). O~HaKO TaKOH IIO~O~ K I!B.reH~ He IIp0ACTaBJIH8TCfl e~~HCTBGH• 

HllM - xopomee COrJiaC¥16 C Oilh!TOM MOT.LteT 611TI> IIOJIYti8HO IIO~O,If,JI.II.l,HM 

Bhi60pOM sapJJAOBOrO pacnpe~8JI8IIAI! J3 .ff.IJ:p€ (OM. HaiipHMep, Bellicard 

et al., Phys. Rev.~ttl~527(I967) M~ Frosch et al., Phys.Rev.160, 

874(1967)). BWKHO IIO~'iepi\IIY1:&, 'ITO pacceru-me SJI8KTPOHOB R,II,paMR 

o:rpe~eJIJieTcsr noBe~eH:aeM O,IUiOttacTWIHLIX BOJIHOBhiX WYHK:uHH JI.IU:a, H 

l'JU{ Jmi.I.!b RcKaJKa.IOT Tai<He <lJYHKcyrn:. OtteBI1)J.HO, qTo Itoppe.1I.f!Uiill a:yRJIOHOB 

MOryT IIpOID3.T.IHTI>CSI Jmll.ffi KaE IIOClOttm.rn ~1Il)6KT B SI.BJI8H.ID1, KOTOpoe Ollpe• 

~e.IDieTcsr O,IJ.HOKpaTHLIM paccemmeM &.r:rei<:TpoHa JI,IJ;epHbiM HYKJIOHOM. To iKe 
' I . r 

CaMOe MOaHO CKa3aTI> H 0 pa6oTaX, :3 m)TOp1IX C:00~8HIDI 0 l{,I(K 113BJI8Ka- i 

IOTCSI H3 OIIUTOB IIO H3ytt8HliiO ~ P , 2 p ) peaKIJ,IDI. 

,TI:pyrn:M M8TO~OM MCCJI8~0BaHV.JI )\]J,l{ B IIPHHI.J,LUI8 MO~I\8T 6m:o ,w!'iJpait-. 

:o;HOHH08 pacce.mme .ffAP--3.MI'I OhiCTpLIX il,1J.pOHOB Ha MaJihi8 yrJihi. C fB.3Bl:!TH-

8M r.nay6epOBCKO~ Teo~ TaKOM IIOA{O~ rrpe~CTaB~CSI H8KOTOpoe BpeMR 

B8 C:OMa II8 pcneKTliBH1IM, Ta.It KaK o6n. 3 pyXUIJIOC:O, 'ITO cyme CTBye T 06JiaOT:O 

nepe.n;anaeM.Ilx HMIIYJIOCOB, r.n;e pacce.IHI1e a.n;poHa MPOM orrpe.n;eJISieTcsr 

,IU3YJ.<p3. THhiM paccemnieM Me pH1IM.ll I~'ItJio.Harvm, Jll100 ero RHTe p~e peH

r.nreti 0 o;n,HOKf.BTiillM. B p.rr.n.e pa60T ,IJ;8JiaJ.UIO:& IIOIILITI\H IIOJIY'iHT:& 113 Ta

IO!X OIIhiTOB CB8,I1;8lill..ff 0 K,UK B R.n;paX (cM.HaiipHMep, CZYZ, Lesnjak, 

Phys. Lett., 25B, 319(1967)). O.rr.;r.n<O II.PH STOM BWICHHJIOO:&, 'ITO, 

XOTR BB8,1I,8Hl18 K,Til{ B BOJIHOByiD cpymu;ruo .fi,IIJJa l1 YJIY'ima8T oor.naone pao

'18TOB o OIIHTOM, S{D<I~KT B u;eJIOM He seJmit. EcJIH ytteoT:o, 'ITO yTO'iHe

HHe aMII~Ty.n; eyKJ.IOH-!fljKJIOHHOrO paOC8HIDI.TI (B 'iaCTHOCTH, ytieT CilliH-

3aB~CRmliX tiJI8HOB fu~~Ty.n;hi), BBO~~illX B paCtt8Tll, .rr,aeT H8 M8H:OlliHe 

Bapiila.n;Lm B p83Y.1IbTaTaX BWlliCJI8HHii, IIO.JIY'IaeMyro HIIC])OpMai.J;VIIO 0 K,lll{ 
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Bpri,IJ; .1M MOJKHO C'tll!TaT:O Ha,n;e'JKHOM. E CT:O H lJJ)yroe npMHIJ;aiD1a.JlbHOO orpa.

IDil16Hl-I6 TaKOrO llO,IOCO,na - HHcfo pMal;M:II 0 l{]Jl{ MOT!t6T 6HT:b ITOJJYqeHa 

TOJI:&KO niE .n;ocTaTOqHO 60JI&lill1X rre I€,n.aBaelVlllX H.V'lfiYJiocax <ct. ~2, 5 <!JM-~1 
a $TO Tpe6o:eauae :stmo,In1T B o6Jiao'l:o oparm.aTe.lThHO do.JIDurn:x yrJioB 

pacceRHRH ~e npH sHeprAaX ~r ran, r.n;e coBna.n;eHMe r~y6epoBcKoi1: 

T60ptm C Ollbl'l'OM C8MO no ce6e CTai:OBMTCB: IT.P06JI8MOM. 

Hai\OHeJJ;, B ITOCJI6,IJ;Hl18 rO,Ii.l:J BC:e B03p8.CTaiOil\86 BHHMaHMe npHBJieKa.

IOT np.flMLte p6a.I\IJ;IDI Bhi6HBaH11.ff JIOrR![X r1parMOHTOB llO)J; )J;6HCTBH6M a.n;po

HOB BI:ilCOKO:fr ::meprru1. 0'!eBH)J,H08 ITJ18lll'.1Yll.l6CTBO :?TOrO llO,IO{O;D;a TIO Cpa.B

H~Hllro C YITOMflHYTill~ BI:illlie COCTOMT B TOM, liTO 3~60:0 KJU{ ITpORBJIIIIDTCH 

Ca.MI:JM H6ITOCpe,II;CTB6HHI:ilM 06 paso:11 - BLI6HB8.HH6 6I:ilCTPI:ilX KJiaCT6 pOB 

Ha6.mo.n;aeTC.ff TO.l.C&KO IIOTOU0J, 'ITO B H.TI,pe CJll.l6CTByroT KOpOTKO,TI;6MCTByro

II\L16 1\0ppe.JI.fil::l)ill IzyKJIOHOB. TaKL1M MOTO)J.OM B pa3.7mliHI:ilX ~60paTO_pHHX 

HaqaTO CHCTeMaTHqeCKOe 113Jl16ffif8 :3LIOHB8HM.ff 113 M6P TI.POTOHaMH ;n;ei1-

TOHOB, TpHTH.f!, M6P reJ111ff. 8KCIT6)HM6HTa..JIOHO TIORa3aHO, qTo B TaKHX 

peaKIJ;IDIX y.n;aeTCH ne pe,n;a:BaT:O BHJT}IDI.TI.e pHWJI RJJaCT8 paM HlVJIIY J.I:OC BIIJIOT:b 

.n;o ,.J IO <lJM-I n.PH OTHOCHTeJI:&HO :llB.JII:ilX, HO nnoJIHe H3Me.PHMI:ilX Ha cy

mecTByro~uc ycKOpMTeJUIX, ceqeruimc rrpou;ecca. 

CJI6,IJYIOJllllli :?Tan B H3yqeHID1 T.:U<VIX peam_zyrii ,II;OJDlt6H COC'l'O.fiT:O B 

H3M6peHIDIX C llOJIHblM BOCCT8HOBJI6Ir!IeM Kl1H6~118.TJt!l\H npouecca H TOq-

HOC'J;':OIO, ,TI;OCTaTO'l!HOM .n;.mi H,IJ;6HTRcl;ItiKaUHiti COC TO.fiHH.ff OCTaToqHOrO R,n.pa.. 

Ilepmir6 marn B :?TOM HaiTpaBJI6HIDti yf!..e c,n;eJia.HH. TaK B pa60Te, B:miOJI-

H6IIIIOM B Bnp.II,iKHHIDI (CiliA), RsMe peHI:I cel!eiDIH rrpou;ecca 
6Li ( p, pd)

4 
He 

npu 590 M :?B C O.n;HOBpeMeHHOi1 perl1CT,Pa.IJ;L16H HMrry.JIOca BI:ilOHBae'Moro 

.n;efrTona H pacceaHI-IOro rrpoToHa ( Alder et al., IY MeJK.TIYHapo.n;Ha.a: 

KOHcjlepeH:u;HSI IIO g)l13HK6 BI:ilCOI\liX BEepnrfi H CTpyKType R;D;pa, .If.Y6Ha, 

I97I). Ta.K KaK :?TOT IIO,IO{O,II; K l1C(.Jie)J;OBa.HHRM K7!a.CT6pHOH CT.PJKTYPI:1 

R;IJ;ep XOp0IDO ll3BeCT6H H MHOrOI<pa'l'HO 06Cyxt;D;aJICH TeopeTH'q6Cru1, MOiitHO 
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OliUI,IJ;a T:& IllM p0K08 pa3 ~ pTHB8.HI18 pa6 OT B STOIA Hari p8.BJIC ID1JII • fi p:mii.J;k1I:!Ha..JI:b

HLJNl orpa.Hl1q8HI!8M BTOrO M8TO,IJ;a JIBJUI8'1 C.TI TO, t!TO )J,JIJI H3yqem1.TI ,IJ;OCTyTIHH 

H8 BC8 B03MOJKHLI8 TRim HyRJIOHH11X I\OPI€JI.fli.Ji1ii, a TO.T.CbKO iWppe.JII.OJ:IDI B 

rpyrrrrax HyKJIOHOB, CIIOC06H1TX B CBOOO;I){OM COCTOHIIID1 06pa30BUBaT:& CBSI

samiLie COCTOrum.f!. TaK ,II,ByXtiaCTR'!HLIG K0pf€JIJDJ.}ll1 THna ( P P ) He MOryT 

II.POJIBJIITI>CSI B Oill:lTax ITO KJ38.3UynpyrOl'JT.'j' B1l0HBaJU1.10 JieriDIX cf;parM8HTOB. 

( n. n )-Koppe.7I.m.U'rn: MOryT .vrsy'l:aT:&c.rr ~·o.JJ:b1':o npK sapSJ.,IJ;oBoo6MeHHOM pa.c-

cemnrn, a KoppeJimJ;m~I THna . 0p)T==\ . - npM pacce.mnm c onpoim,Ir,bl-

Baill1eM CIIHHa. 

r,lei;Qzy TeM, IIpriM08 .vrsyqe.tme 6HIIj)OTOHHbJX H 6MH8iiJ.TpOHHbiX 1\0ppeJLCI

I.J;llM He ~/leHee Ba.JKHO, '18M H3y'IeH.118 KBH3M,II;8MTOHHhiX KOppe~1. B 't!aCT

HOCT11, yKa3hiBaJiaC:& BaA\HOCT:& ycTaHOB~IeilliSI reneaJIOrM'18CKOH CB.H3H ,Il)ISI 

He CTaOllJThHhiX 6HIIpOTOHHhiX H 61Uiei-I'l'POHH:biX 06 fA8.30Bamti1 ( CM. B.EaJiaillOB 

M ;n;p. /Vu(l. P1r.s 59,417(1964)). KBas.vrynpyroe BbiOMBaHI1e TaKRX 

CI{Oppe.l.IHpoBaHHLIX nap IIpHIUJ;lliDiaJI:&HO .ll1'18M He OT.llill'IaCTC.fi OT peaKD;MH 

B1IOTIBaH11.fl ,I(8f.iTOHa. C TO'lli.H 3peill1SI R.IT8piip8TBmiH B03HHKaeT OIIpe,n;eJieH

Ha.H ,IJ;OIIOJIIDIT8JI:&Ha.H Tpy.I(HOCT:& • B aMII.IillTY.JJY IIpOD,CCCa BXO.I(HT HHTerpaJI 

ne peKp:biTHSI BOJIHOBOM ~YHKUIDI napa Hy:\JIOHOB B .H,II;pe H B KOH8'IHOM COC

TO.mnm:. B CJzy'Iae H8 CBR3aHHoro COCTO fiHlffi STHX flYKJIOHOB RHTe r paJI ne p3 -. 

KpBTM CTaHOBHTCSI 60JI88 H80IIpe,IL8JI8HHLIM, '18M B CJIY'IaG CB.TI3aHHOrO B:bi6R· 

Ba8MOrO JI;n;pa B KOH8'1HOM COCTO.TII-IID1. 3TO OCJIOJI\H.fi8T pa.C'18T a6COJllOTHbiX 

C8'18HJilM, HO HCKJIIO'Ia8TC.H IIpH BLfClliCJie tOOl OTHOCHTeJIDHLIX B8 pO.HTHOCT8H 

B1IOHBailltiSI rrapl:l B 3aBHCHI.VlOCTl1 OT SHe pr:vrn: B030YJit)J.8fUUI OCTaTOtiHOrO R;n;pa 

M II pi rre peXO.I(8 OT .fi,lij)a I\ MPY. B ynorvw:HyTOH paOOTe 6:bi.Jri,I pacC'IHTaHI:i(, 

B 'tlaCTHOCTH, rrpRB8,II;8HHbJ8 IIIJilpllHlil I1CLYCKaHI1.fi 6RHyKJIOHOB ITO BC8M rre pe

XO,IJ;aM Ha IIO,I(llOporOBlil8 COCTO.HHM.TI OClaTO't!Hl:lX SI,n;ep ,I(~ pa~ Jieri{HX 

.H;n;ep MHill8HTI. TaruiM. 06pa30M, IIHTepnpeTaiJ;I1.ff ~~ OIILITOB ITO 

KBamcynpyrOMY Bbl0MB8.Hill0 H8CBSI3ailHID< HyKJIOHHhiX nap MOJK8T 6HT:D ;D;OCTa-
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TO'IHO OIIp8)J.8JI8HI-IOH YIK8 B HaCTO.Hll\88 BICrMI. C )J,pyro~ C'i'O IJOII1I, ;J;8TaJThH08 

:HCCJI8~0l3a.Hll8 TaitllX peaKIJ;ITM BhiOUBamtr.r HGCBJI3afUIHX HYICJIOIIOB fi03B9JlliT 

B )J.aJThH8fu.n8M HCIIOJTh30Ba.T:b JI8rKH8 .fi,IIJ.e KaR 06'18RT , COJJ,8 pii'XJ.ll!,T1M Olliipo

TOHli1!8 I1 6HH8llTp0HHLI8 "M.I1lil8IH1 11
• B03MCIKHOCTL :L13yqaTL npOJJ;8CCLI r..accest

lLH..fi HyKJIOHOB Ta.Kfi1MH .MVIlll8HJif/M IIpG,IJ,CTa:EJliiGTCJI BGCLMa HHTCp8CHOM )J.JI.ff. 

HCCJI8)J.OBaii:H.fi :Ma.JIOeyKJIOHHHX CM CT8l'.1. 

0'I8BH)J.HO, 't!TO COB8 prnermM HG:13Y': CHHOCTI> pemw;ai1 KDasHyrrpyroro 

EH6nnamm RJia.CTe plillx rpyrrrr c rre pe,rr,a'IE z · HM 6oJILmoro lli\ffiy JIDca n rre pexo

.IJ.OM B H8 CBRSaiDIOO COCTOillil18 B ne pBy;O O'IO pe)J.b 06'1.fiCIDI8 T C.H Me TO,TI,Htie CKOH 

TPY.IU-iOCTLIO nccJie,n;oBaHH.H TaKviX pcarm;n1 .• TaR peamJ;IIR ( ?r+, 2p ) , Bec:brvu 

6JIII3I\a.H IIO xapaKTG py IIOJIIjqaer;.oQ MH(OJ!rllaii;JIH, ar~THBHO l'ISyqaeTCJI HMGHHO 

IIOTONl.Y, 'ITO 3)J.8C:b B KOHG'IHOM cocrro.mrv:H B03H11RaiOT TOJI:bKO )J.BG 6biCTp118 

"tiaCTMI.J,1I. 0,TI)ffiKO He B1131D3ae T COMI-i8III1J1 1 'ITO MG pHa.H cfU311Ra II pH)J.8T K 

:·:3yti8IDIIO IIpOII;GCCOB C 60JI88 '18M ,TI;ByrMI 6J:J:CTphiMH tiaCT11II;a.NJI1 B I\OH81IHOM 

COCTOJIHHM, Ta.K il\8 RaK clJ11311Ka 8JI8M8HTC:.pHllJC 'laCTlliJ; OT llCCJI8,D;OBa.tm.H 611-

HapHhiX peaKL~H 11 O,If,HHOtiHOrO pO~)J.8HliR llplllllJia K aKTHBHOMY H3yq8HHIO 

lV'JiOJK8CTB8HHOYL re.Hepa.n;vm. 

Tarcv...M o6pasoM, :asyqeHMe I{)JJ.{, rrpo.rrBJISIIomuxc.H B I\JiaCTcpno:W CTPYKTY

pc .H,JJ;8p,B HaCTO.f.rm88 BP8Mfi M0~8T l1,TI;TL ,If,BORI\lli'Vl 06pa30M. Q-qepe)J.HOH 

8Taii Tp3.)J)1IJ,l-Waacro fiO;Q.XO,na COCTOWr 13 60JI88 ,II;8Ta.JI:&HOM IIOCTaHOBK8 OIIbi

TOB (COBIIa,neilliR) H IIOB1Illl81Uill TO'IHOCTH. ~a3Bl!T118 8TOrO HarrpaBJI8HlUI 

COIIIJOBOiic,II;a8TC.fi BC8 B03paCTaiOll\Cll ROHP~~r_[13HII;I18M J.ra6opaTOpHH, OCHall.{8HHbiX . 

COLf.EM8HIIHUJII YCKOpUT8JUIM11: l1 B nepByiO oqep8)J.:b M830HHHNJM tlJa6pUIKaNM. 

)lpyroii IIO,TI,XO,II; MOJI\8T COCTOJITL B H3y-q8I:II11 IIpmv11IX pea.ItlJ]:1H HOBOrO TMIIao 

C,4roi1 us Tarurx peam.urit RBJIH8TCR KBamrynpyroe BH6nnaHH8 RJiaCTepoB B 

H8CBB:3aHHOM COCT0illllll1. 

Hn;;~e o6cy;:t.n.aeTc.rr BOsMor.mocT:b na(5JJio.n.emm Ha ,U8i1CTBY10ll\eM cnnxpo-

UHitJIOTpone .Jifll1 rrpocTefllll8ro KaHaJia TaJcoii peaitiJ,lUI - KBaSI-ryrrpyroro B1l-

6n~aHn~ rrpoTOHHOli rrapH. 
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2. Ou;eHKa ceqer-nui paccemr:vrfl npoTOHa Hasa.rr. c BLI6:I:1J3aHMeM 

npOTOHHOM TiaQ!~ 

Tai~ Kal~ B HaCTOflm88 Bp8MJI TO't!Ha.H TeOpH.FI )J,JISI B1P'-II1CJI8HI1.TI a6COJIIOT

HlilX C6ti8IOOi 06CyiK,JJ,a6MOrO npou;ecca O~~CyTCTByeT, BOCITOJIL3Y8MC.TI }J,JI.SI 

ouemm ce'4:eH11R cJie.rr.yiOw;ur.rn np116J.M/WHH1Il'fJ1 pacqe•rarv111o 

a) <)}JIYKTYai.'UiOHfillti MeXaHM3M fDC<~G.FIHMJI. 

llpe.nnoJimlUU-1, trro ceqeH:ae flli~ceJIHMH rrpoToHa Hasa.n; ;rr.BJT1'1UI 

CKO.Pf€JllipOBaHHbTI\1R M6PHLITlli ITIJP'l'OI-Iai'li:! .OITfJ3jJ;8JID8TC.fi C8'ti8H116M r.accemm.rr 

Ha I80° C.D;.H. o;II,Hl1M IIIJOTOHOI.1 M Ee [J()flTIIOCTLIO TOrO, liTO BTOpOfi npo

TOH B pesyJILTaTe CTaT;ICTIFI8CKOM (J,Y.~Tyai.J;I:1M HaX0,11,11TC.FI B MOM8HT COyll,a

perrn:R: B MaJIOM aJieMeHTe o6'beMa n6ms:! rrepnoro npoTOHa • .llinrefuun1 pa3-

Mep R Tmwro o6'beJVa V(~} 3D.m1CMT OT B8Jll1'tll1H.LI MMIJY JILCa 

o , nepe.n;anaeMoro narJ3 rrpoTonon, :1 MOil\eT 6ur:o onpe,rr.eJieH M3 rrpocTo-
r . # 

ro COOTH0lli8Illi.l1 R = R·- , r,J;e li - rroc•roHHHM liJiarllia, tt 
a K_ ·- KOHCTaHTa, 6Jll13KM K 8,IJ;I.lliD;6x/, 8CJll1 f<. Bhif£l.JK8HO B 

~M , a ~ 
y -I :a q.M • 

ilsBeCTHO (cM.Hanp11Mep, H~,I2,B:Jn.6.I229(I970)), tiTD TaKOY.i no;n;

xo;n; TI03BOJifl6T, no I<paillietl: Me pe, ITO JOpfl)J;Ky B8JllitmHLI OmWaTL a6COJIIOT

HYI0 B8Jlll'tlltiHY H 8H8 preTH'l8CI-\Y10 3aBHC:.1MOCT:& cetreHMfl yrrpyroro ~ccemm.rr 

r:pOTOHOB B HHTepBaJI6 0, 20 - I, 0 ran Jie rtra:fuiiMM£1: fl.npaMl'I, B TOM 

"l.G1:CJI8 H ,IJ;8MTOHOM. AHaJIOrl11lH1Ifl1 00 pas oM Yllf16TCfl OD;CilliTb 11 Bb!XO,D; KBa3:W

yrrpyro DHOI1Baer.rux ,II;eiiTOHOB, reJll1H-3 11 reJll1fl-4 113 Jierr<:wx Me p (Hw, II, 

Bim.4,?II(I970)). EcTeCTBGHHO paCI):fOCT_t}:liHlT:& Tal\116 OD;8ffi\H H Ha Ebi6H

Da1lli6 HecMsanHmc HYKJIOHHHX nap. Tcr;n;a ce"tieiDie pacceruiMH Hasa.n rrpo

TOHa ~ pp )-napoli MOiitHO sarrncaTb :E BI1)1,8: 

xl H~~ee corJiacHe c aKcnepaMeH~OM no~aeTC.ff npa 

sHa~emm It = I ,6. 
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- o6~eM, smiMMae~~ napoM npo-

TOHOB B MOMeHT COy~apeHM.ff, COI1p0BI)1it)!.Q.IDID.eroc.n nepe~a11ei1: MM MMIIy.JI&-

ca 1£ • IIomraH 

/d6 {tcfpj) ~ _f_ f (1/fbd -1- / _{16 (iJl'Jj 5 ~ J'.jj.t;rCMYc-nu•p 
~;uz. ~ :t l ( f7Jl ~ cuz .r 1 .) 

TIOJIY'lliM ~JI.fi MP9- 12c (!f. (trPV = ro-28crl /cTep. 
Jp 

3at¥1eTHM, liTO BepOETHOCTb pacceruilti.ff Hq3a;n; Ha ( ZfJ )-nape no OTHOme-

HlliO K paccemmro Ha O,If.HOM .ff,II.epHOM I-URJIOHe Ha 180° c.:u;.H. COCTaBJI.ffi3T 

no TaKO:fi oue HKe Be JnllilliHY n pm;;e pn o 1. I o-4 rr .PH aue pnm Ha.JJ:e 'l'aiOllUilX 

TipOTOHOB ~ = 660 MaB. 

6) K.nacTeprm:i1 MexaHI13M pacce.rr:m.rr. 

IlpeAUOJIOiK.HM, liTO I) acix~I<rMBHOe 't!I1CJIO ( -)0) nap, cnoco6H1IX 

BOCTipMHliMaT:& nepe;n;a:saer;me lfMIIy.JI&C1I B HeCKO.JI&KO g)M-I, OJ.JI13KO K aclJ

<})eKTID3H0r.'JY 'll'I.CJJ:Y ;rr.eliTOHHhiX KJiacTe p::m. Ta'toe rrpe;n;rroJIOiKeiDie npe;n;cTaB

,-rmeTC.ff eCTeCTBeHHHM, Tal~ KaK IIO COBpGMeHHbii'/.l rrpe,nCTaBJieilli.ffi\11 S~K

T:rulliOe 'II1CJIO "CIIHrJieTHilX ;n;ei1TOHOB" cpaBHHMO C acp1eKTMBHbiM liMCJIOM 

;n;eliTo:roB B .H,Iij)aX (cM.Haii.PMMep, B.B.BamllloB, Knas:vryrrpyroe n:u6:vrBanue 

I<JiaCTepoB, Kong;-.epeHIJ]t1.ff no KJiacTepHbiNl JIBJieiDrJIM B .f.I,Iij)a.X, BoxyM,I969). 

D TO :·:-:e BpeM.SI acJ:4'6KTHBHOe 'II1CJIO ( 2p ) nap He MOii\8T cymeCTB8HHO 

OTJIM'iaT:&C.ff OT aQ'(eKTHBHOrO 'U1CJia CtiHrJieTI'IbiX ;n;efiTOHOB, T • K. B OOORX 

CJIY'I8..fiX I<OpOTKO,IJ;8llC~ByiDll~He KOppeMLUU1 onpe;rr,eJI.HIOTC.ff B3allMO,IJ;8MCTB118M 

,IJ;Byx flYRJIOHOB B COCTOIDIIDI C M30TODCIIHHOM T=I. 

2) Celieime paccemnm na cKopreJIMporoHHO:i1 ( :ljJ )-nape npv1 
' ! 

OO.JI&llll1X nepe;n;aBaeM:uX HMIIyJibCax npHc5JII13I1TeJffiHO paBHO Ce'tieHI110 pacce.ff

Rllfl Ha ;n;eliTOHe II,PH O~HaKOBOM nepe~~e ID/.liiyJ!bca B 060HX C~Jqa.ffX. 
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B HaCTO.FIIItee Bperi1JI o B3aMMo,nei1cTB:V.H.Y Tpex HYKJIOliOB B Tar::vrx ycJIOBH.fiX 

I13I38CTHO CJlliiUKOM NlaJIO, qT061I TOqHQ 0600HOBaT:b 8TO IIpe,JJ;riOJIOii\8!-rMe, HO 

Tpy~HO npe~CTaBHT:b, qT06U BepOHTHOJTH 8THX ITp0U8CCOB pas~qa~Cb 

II 0 IT 0 PJT,JJ,I\Y Be Jlli"tlliHU o 

Ec;rrr npHH.fiT:h 8TH rHITOTesu, TO 

11CITOJ:I:b3Y.fi H3B8CTHH8 ,Il;aHHI~e IIO pa.CC3rurmo H8. ,n;ei1TOH8 (cM.HanpHMep, 

npenpHHT OYJ.ill1 P1-6343,1972), no.n:y'-Blv1 (j{i t'iJ'o~ c::::' 6.1o-28c~/Cil 
. '? 

TaKLU¥1 06pa30!\i, OD;8HI~, OOHOBa -IHLie Ha pasJIHtiaiOU.\MXCSI M8iKlJY C060i1: 

IIO,IOCO,II;aX, ,TI;aiOT 6JIHSKHe 3HaqeHH.ff ~JI~ BeJll!Illl1H61 ce't!eHHR. 

3. C x e M a 8 K C IT e P 11: M e H T a (piic.1) COCTOHT B pe-

r:aoT pa~m Ha COBIIa,n;eiDI.ffX ABYX 6I:JCT}HX ITpGTOHOB t BH6MBa8MiifX BITe pe,n; 

rro.n; MaJruM yrJIOM K npoTOHHOMy nytiJ.r..y, M Me,n;JieHHOI'O npoToHa, pacceHroe

Moro B sa,II.HIOIO IIOJIYCq;epy. IlpM IIOCTa:IOBI\8 8I\CIIepl1M8HT1l Ha,IJ;O ytmTUBaT:b 

' 
::mepi'e'l'rlqeCKOe H YI'JIOBOe pacrrpe,neJBHMSI ITpOTOIIOB B KOH8't!HOM COCTO.fiHIDi. , ! 

8Hep:rrui npoTOHOB pacrrpe,neJieHa B6JII13I1 cpe,IJ;III1X 3Haqei-rn:ii, 6JIII3KHX K 3Ha

't18HM.fiM aHepnm np:vr ynpyroM paccerur:m. 11s rmHeMaTrrKt1 ynpyroro pd 
paCC8HHI1.fi IIp¥I 8HepriD1 ~ = 665 .~18B CJie,nyeT, qTQ 11rJIIIyJIDC rraphl 

, r 

HyKJIOHOB, yrrpyro Bbi6H:Ba8MiifX TO't1HO .srrepe.n ( 8,·=0 ; 1' = 1,2,!), pa-

BeH ~ = 1629 MaB/c. CJie,n;oBaTeJI~Ho, cpe,n;Hee sHaqe1u1e MMTiyJIDca 

l\3.;K,IJ.OI'O 113 Bhi6HBa8MhlX BIIepe,n; ITpOTO~IOB COCTaBJI.fieT/f{/=/tl f1=815 MaB/C,, 

( T
1

=T2=304 MaB). Cpe,n;Hee sHaqeiDie HMrry Jffica rrpoToHa, pacceiinaeMoro 

Hasa;n;, paBHO 329 MaB/c (T3=56 Man). 
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OTcTyiiJieHne OT ,1J,ByJC1Iac•rrrtrHoli KHHeMaTinlli n ne pnyiO oqe pc,rr;o onpe

.ue.mreTcJI BHyTpn:rr,nepHLIM ,IOJUiK8HI18M r:poTOHI·IOM ITapll 11 1HiiiTYJThCHHM ,Pr'1Cllpe

,U8JI8HH8M ITpOTOHOB B nape • ,llJIJI OIJ;8.FKM p8.3M1ITHSI lU1H8WE.T1Pl8CKOM ,IU3YX'IaC-

T~~T{H0ll KOppe.7I.ffi:Ulli npiDileM, '{TO a) nOJIYiill1pk-aitll ( Llp ) HMIT'jJibCHOrO 

pacrrpe,neJieHRJI ( tp )-nap :a .rr.e:hTOIH1IX KJiaCTepon n JI)J,pe corma,JJ;£.UoT. k13 

OITHTOB ITO BI16HBafmiD ~eHTOHOB H3 JIEY~MX HAep CJI8,Uy8T, 'ITO 

A/j ~ IOO M::m/c (eM. HarrpnMep, B.I;.:GnJIO.illOB M .n;p. Nucl.Phys. §2,417 

( I964) ) ; 6) ITOJIYIIIHpkUia OT HOCM'l'8JU-HOrO HMfiY JILCHOrO pacrrpe;J;8JI8HrrSI 

rrpoTOHOB B ( 2p) nape coEJ:ra,rr.aeT c: cooTDGTCTBy-JDmei1 B8Jll1T{MHOi1 ~ 

HYI{JIOHOB B ~ei1ToHe. ITocJie.UHAA nem:qni:n orrpe.ue.mrJ1.'1C:h, B qacTHOCTM, 

rrpr1 :vrsyqef001 cl ( p , :tp ) n --pearnJ,I1M npv.L T p=600 MsB n pmma 

{!l~Jd t:::: 52 MsB/c. ( E.T.Boschitz, lJASATMX-52673( 1969)). Tor.n:a 

cpe,UHee sHa'IeHIIe HrvJiy.li1ca, Bnocnr.wro B KHHeMaTHKY ynpyroro pacce.fi-
,....._, 

HM.fi H3-3a BHYT pHJI,IJ.e pH OrO ,IT.BH/i\8HHJI: COCT8.BJU18T npHMe pHO L/~ = : • 
I; p . 

==I~ z + [ 4 o .1 z =12JJ /'IJ~f- IIOJTylliHpm-ry yrJioBoro pacnpe,rr.eJieHMJI npoTOHOB, , 
d r,o a ,._ / "") . 

B1I6UBa8M1IX Bnepe~, MOWIO OX3I£l.KT8j)1130Ba.T:h B8Jll1T{MHOIO f}, (:::: c5i :::-
.=al(·fq L1~ -tnclv 12.~/11,;/J/c ==- 8S 0 , TeJieCHI:Ji1 yroJI, B KOTOpoM pacnpe~e- · 

d f', - d 815 ~-'6/c ~ ,.._ r"""' 

JI8H1I 61ICT p1re rrpOTOHhT, pa.BeH ../2.1 -- :L7l ( I- (P::J ~ ) = 0, 069 CTe p. 

,li..T.LII M8,1J,JIOHIIOrO TIPOTOHa 

TaKffM o6pasoM, CJie;rryeT O}KH,II,a~~:r, 3Ha'IliT8JffiHOe yrJIOBoe H l!J:MflYJ!bCHoe 

"pa3Ma31JBaHMe" runreMaTHiill ynpyroro pacceJIIlliJI ;rr,JUI Me,II.JleHHoro npoToHa 

H cymeCTBeHHyro yrJlOByiD KOppe~IID Mer~y 6I1CTpW~ npOTOHaMM (no~

p:ura OTHOCUT8J!bHOrO yrJlOBOrO p8.'?ll.;:€,1J.8J!eHMJI 6LICTpOft napbi GJ.z ::::-

!:::: Vz· J',S 0 
:= 12. 0 

) npn cpaEIUITe. IOHO He60JIDIJ10ll ,rr;I-Icne pcHM HMITyJJJ)Ca 

.Ff, It!::: I5%. 

11CXO~ H3 STOrO, Ha6JIIo,naerll1TI\H 3Cl(}_;8KTaMli ~OJDI\H1I 6m:r,, B ne pByro 

Otrepe.u:r,: I) B3ruiMHM yrJIOBM KOpp3~.fi 6I1CTpi1X ITpOTOHOB; 2) xapai<-
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TepHOe ID.my.JI&CHOe p:l.CITpe,JJ;eJI8Hl18 ObJCTpHX npOTOHOB OKOJIO 3HaCI8HJr1JI 

,.., 800 Ul8n/c; 3) CYMMfipHirA HMIIyJlliC JJ,nyx 6HCTpux rrpoTOHOB ,n;OJLt.eH 6uT:o 

CJTII30K K 1600 MsB/C 11 MM8T:b yrJIOBylO KOppe.lllli.T,VIIO OKOJIO 180° C Harrpa.B

JI8Ill18M M8,Il;JI8I-IHOrO llpOTOHa,. 

1IaMCOJI88 Scl4eKTHBHrui ITOCT~HOBI\a COC'l'OHT B MIIOI'OicaHa.JlbHOM pern

CTfBI.I,1ill llpOTOHOB BO BC8M YI'JIOBOM 11 :VVJlfiYJlLCHOM 11IIT8pDaJie HX pacnpe,n;e

Jieinffi. l1pr1 STOM yrOJI B1IJI8T8. ,IJ;OJL::OH Jt3r,r:e pH'l':OC.ff C TOCIHOCT:OIO ,._ 1° 8. 

lif,ffiYJI:oC C OTHOCHTeJI:oHOH TO'iHOCTI>IO OHOJlO IIpOD;GHTa. 0,IV-Ia.KO ,IJ.JI.fi 06Ha

py;:teHHJI scL~:eKTa ue;recooc5pasHo B Kaqec'i'De rrepBoro mara saperncTp:apo

naT:& COBIIa;rr,eilli.ff Tp8X IT.POTOHOB, II0l1J,TI,D.I0IJ!;V!X B OTHOCHT8.7ILIIO He60JThllli18 

MHTepBaJill HMITyJibCOB l1 YI'JIOB B6JM3~ Cp8,JJ;HHX 3Haqeimi1 ~ YITP,YI'OI'O pac

C87ilill.ff, H OOHap~HT:O YI'JIOB~O KOppenP~IO 61ICTpUX rrpOTOHOB. }ffi~e OITH

C2Ba8TC.ff B03MOilllirui IIOCT8.HOBKa OIIL!TSl, He T pe6yiOinaR 60JI:Dllll1X ~1JaT!3 pHaJI:&-

Hr.:x sa 'I' pa.T. 

4. IT 0 C T G H 0 B K a 0 IT U T a 
~~--~~~~--

flpOTOHHbil1 rryqoK CHILXp011;1ll\JIOTfOHa BbiBO,IUITCR qepa3 I~OJIJ.lliMaTOp J&. 6 

B qeTDePTYIO Jia60paTOp11IO M <J.;or~ycnpyeTC.ff Ha MHllleH:O Jll:IH3aMH ITp0TOHHOI'O 

L\8!laJia. 11HTeHCHBHOCT:O rryqr<a ITO COCOfk:GlteHHBM sarpy30K anrrapaTyplir l1 

AOIIYCT11MOM pa,n:llaD;I1:0HHOH J1,03Iir B IIOM8LUGHHJIX Koprryca CU He ,IJ;O.JDI\Ha rrpe-

:3LrL.laT:O ~ = 109 ITpOT/CeK. (CopOCHTI> HHT8HCHDHOCT:O BII.B8,II.GHHOI'O nyq-

:~a ;~,~cnmo, noMeCTHB pacceMBaTe.7IL ne pe,IJ; MarHHTOM CIT-37 H oTOUpa.ff ;n;I1:cl;paK

l.J;1·J:OHHO paCC8.f.LHHHe npOTOHH) • lJlaKCIUlclJibHa;I T0.7Ill(I1Ha MUlll8Hl1 OITpe,IJ.e.IDieTC.f.I 

HeOOXO,IUiMI:JM SHe preTHqeCI\HM pa3p8lliGIII18M rrp:a ,I?ai'UCTpaULlli · Vl8,If,JI8HHHX 

npo~oHoB. TOJII.01Ha .MHrnerrn ..- O,I5 r/cM
2 

,IJ;onycTHNia, T.K. pasopoc B rro,IJ;

Tvp:,a~Ba.mm: ITpOTOHOB B STOUl C~ce He rrpeBI:IlllaeT 2 MsB. 
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flpOTOH!l perMCTpipyJOTCJI TpeM.L T8JI8CKOllaf/JM CIJ;J~;I'l'l1JIJlill.ll10HHlJX 

Cll8T1llii\OB. KaTJ\,IUJM 113 T8JI8Cl\OIIOB I acTpOeH flO npo6ery II3 pGI'MCTf.JaD;illO 

npOTOHOB 1-IYJKHOM 3H8pi'llH M B1Ipe3aE T T8JI8CH1Ili yrOJI OKOJIO I0-2 CTepa;n;: 

llllr~./ft;/1 )"2./lOG', 
B ICOTOpOM pern:cTpMpylOTCJI OLICTpue nporrmm - 4~12; ~ 6 D , n: Me.nqreHIIHe -

II, 5°. B:or;n;eJISieM:rm no npooery MHTEpnaJI HMIIY.lffiCOB, cooTneTCTBeHHO -. . 

AD = 3I Man/ c ( 
11(2.) 

4 ~f.z.J = 20 Ivan) n: L!f
3 

= I5 Man/c ( LJ 7; =5Man)~ 
0CH TGJIGCKOIIOB paCIIOJIOiKGHlJ B O,IJ.HCM ITJlOCKOCTH C UMillGH::biO. 1iT001I Bb!B8C-

Tll C'I8T'IMFJ1 ~18 IIp{fMOI'O rry'Ilta, 87C: ITJIOCKOCTL HaKJIOHeHa IIO OTHOill8Hm0 

I\ HarrpanJieHv.rro rrpoTOHHoro IrJY:Ita. Lprr YKB.3aHHHX pasMepax TGJiecitorroB 
Bo 0 

3TOT yroJIYCOCTaBJISIBT I2 • 

Q·:G1,n;aeMasr CI\opocT::& pern:cTpanm rrpou;ecca MOi:teT 6:orT::& oueueua 

rro c_DopMyJie 

LJ.fl.r ·-

r,n;e ;t/ - tn1CJIO C061ITIDf BL1011B8HHSI BII8f~;IJ; rrapu JJJJYX 01ICTpbiX IIp0TO-

HOB Ha COBIIa,n;eHMmc C M8)J;JI8HH1IM IIIOTOHOM B 8,n;HHlUJY BfJ8M8HHj /l{ 

'I:ICJIO .H,II;ep l\OOJ18HM Ha c~; iJ.J2. 1 - T8JI8CH1Ii1 yroJI pemc•rpaii,I1M z' -ro 

rrpOTOHa; ( l =I ,2-rrpOTOHbi, EU61i1Dc erJlbi8 BIIe pe,n;; z' =3-IIpOTOH, pacceM-
~ 

:33.Grt!H}i Hasa,n;); .JL..l - T8JI8CHLIM yroJI, B KOTOpOM pacrrpe,IJ;8JI8HL1 BLIOU- . 

BaeMLie rrpOTOHbij ~ - l1HT8pBaJI I1UITIYJI::bCOB, BLipesaeMLfM perHCTpHpyro-

(. t_, ~ 

G,8li arrrrapaTypon; 4ft· - llOJIYlillipl1Fa pacrrpe,n;eJIBHMJI MMIIyJI::bCa rrpOTOHOB. 

Ilp:rmn11M ~ = 6 ,5.Io2I RJJ./cM
2 :v:. rro.n.cTaBJISIJI orrpe.n.eJieHHLie Bbiille sHa

'Ie.Hllsr, IIOJIY"t!HM! 
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() -1 
- ,02 6 C6'K . 

Ilpl1 Ta.KOll CKOpOCTU C'IGTa (033 yqeTa q;orra) yrJIOBaJI ItOppe~JI 

di:JCTpHX rrpOTOHOB MOr.teT 61ITL :vi3:,cc~ poHa sa HeCKOJffiKO ,IJ;8C.HTitOB tiacoB. 

TaK 10/o TO'tiHOCT:O B 10 TO'Y:IWX r.co:;:JT ULITL IIOJrj'Y:8Ha sa BpGM.H 

t /IJP . 
::::::- j(). . :=: 2 8 ?"QC. 

0,{)/ epK_I 

0I.J;8L-IHM MHT8HCJ.1BHOCT:O ~OHCl np:cr 'l'ai\.0~1 IIOCTaHOBI\8 OIILITa. Wl1311'I8C-

IGI8 II.POL~8CC1I, ItOTOp1IC IT,P!1BO,IT/U.~·I :JLJ I\ TOM nee xapartT8pHOM ItOMOMHai.J;Im 

ne.m11llm, 'ITO n ;rr,rill o6cyiLJJ.D.e:lO}:o 0pvrr.e cca, HeMsBeCTiill. HD.HooJiee 

6JUI3KHI.tM ITO HHT8HC1t!BHOCT:-I, ITOL:,JT, W.OlVI:f, MOryT 6LIT:O CJiy'Y:a:fiu-me COBIIa- 't 

' 

,II;8WAJI ,rr,m}paKII,110HHO 'paCC8.fiiiHHX fi~:JTOHOB M M8;IJ.JIGI-IHOI'O II.POTOHa, B03ID1-

Ka.IOII.;8I'O. B .IT,IT,e pH OM Kacrw;rr,e, .zmoo "xnocTe" HcnapMTeJI:ouoro crreKTpa. 

Tam-re coohi:T:v.ui; rrpoHCXO;rr..ruiU18 Ha p3.3HUX .F.QJ.P3.X Milllleirn: rro.n; ,n;e:LicTBHeM 

ITpOTOHOB 113 O,Il;HOI'O IDJIIIYJI:oCa MHitpJCTp<jJtTypH. DEJ38,IT,eHHOI'O IIpOTOHHOI'O 

rrytffia ,Il;JIIIT8JIDHOCT.OIO OKOJIO 14 HC8 :t, Tpy,n;HO OT,JJ;8Jll1Th OT 1tiCTI1HHbTX 

COEITa,JJ;8HVIM 113 06Cyiit;IJ.aer~ioi1 pearm;H.!I • 

3arpy3ICa KaJK;IJ.OI'O I'I3 TIG pe;rr,IIH X: TGJI8CI\OIIOB paBHa 

= 109cert-
1 
.6 ,5. 1o21.rr.n!cM

2
• o, 3 Mo:t/crRp.M::m. 1o-2 cTep.20 Man= 

= 3,9.I02 cert-1 • (B8Jlli"tfl1Ha C8'I8HAS1 B3JITa 1!3 paoOTLI JI.C.AJz.rwt~CM H ;n;p 

::~3T~,36,1631(1959)). li:ICJIO MUKp01HMiyJI:oCOB B C8I':.YHlJY paBHO 

n = 2, 7.105 . C8I\-I (120 MaitpOMMII~T.JibCOB B C8Ko IIpli ,IT,Jll1T8.7IT:>HOCTH 

160 MKC8IC l1 rre pno;rr,e IIOBTO.PGI·IUn MJ.ill\p0HMTiyJI:oCOB 7I HCeK. , CM.B.r • 3M

HOB n ;rr,p. P-2657, ny6Ha, 1966). ~Jie;rr,oBaTeJI:oHO, nepo.HTHOCT:O peTI1-
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CTfe.IJ;IDl TaKOro ilp0TOHa B T81!8IDI8 C,IJ,HOrO .WJll\pOI1MI1JYiliCa COCTClBJI.H8T 

GJ,"' ~ 3,9.IO:. ceK-
1 = 1 , 45 •10-·3. 

lcZ) 2,7.100 CeK-1 

Tpy,rr.Hee onpe,neJIHT:& sarpy sKy ~ a,nnero TGJrecKona, TaK I{c'lK B JIH

Te paTy pe OTCyTCTByJOT CHCT8Ma.TH<re Cl:Me ,rr,amme 0 )J.BOMHbTX ,II.I1(I4e peH:o;IoiaJI.:&• 

HHX ce-qenHmc G;.~lP ) :acnyci:au:vur npoTOHOB JrerKHMM MpaMli B 

'; 

,,, 
' ' 

sa,nHeli noJIYc(flepe. EcJIH Hcno.7Ib30B8.~':b 3Ha<IenMe noJIHoro ce'IeiDI.ff :acnyc- ,; 

KaHRH npoTOHOB ~OM yrJrepo~a rro.n .rr~MCTBHeM rrpoTOHOB c Tp=660 MaB 

(113 pa60TL1 O.,ll.EpHJI.JIO H ,rr.p. "fi,nepime E38J1MO;I.L8MCTBltl.ff B 3aiiWIT8 KOCML1-

1!8CKI1X KOp:l6Jrei1" t ATOMM3,II.aT' I968) all ( 12c' 660 Man)=300 M6H . . . 
Jli yrJIOB08 pacnpe,neJreiDie MCrryCIWIIH;I Dp0TOHOB, paCC'll1TaiiH08 B _ra6oTe 

O.B.AoiDlHOBa :a B.C .Bar.a!lleHIWBa, P.~-5023, )JyeiHa, 1970,, ITOJ1Ytn11Vl 

~ ( e = I70°)=2,~ M6H/cTep. fi)llM8M ,rr.aJree t 'tiTO 9HepreTH'I8CKHH 

Cil8KTp npOTOHOB ltl3 yrJiepo;ua CODIIa,u;aeT CO CIT8KTpOM KaCKa,TI.HLtX llp0TO

HOB, :VICITyCI-<aeMI:i!X po,TI.HeM, n: pacc<nirai-IHhiM B pa60T8 B.C.Bapamei-IKOBa 

11 ,np., P2-5118(1970)~ (~ yrJrepo~a B1ICOK09HepreTiti'tiHa.ff "tiaCT:O Cil8KT~ . 

.n.omura na.naT:o 6RcTpee, lleM }J..liE. TJM~eJroro R,ITJ>a. IToaTOMY Ta.Krui oneHKa 

ITOJ1Y"tiaeTc.ff saBbilli8HHoi1.) Tor.n.a ~HTepBaJL ~~ = 5 MaB OT 45 .no 

50 r.~aB BHpesaeT 5% Bcero cneKTpa, n d6 (I70° ,45-50 MaB; 660 MaB, 
dA. . 

12C)= 0,14 MOH/CTep. ilpltl 8TOM 3arpy3Ka sa,rr,Hero T8Jr8CKOna COCTaBltiT 

. J 

AI/ dJ J 9 21 -2 ' -] ''3 ==~·#c ·CUi ·o'..fl..J = 10 .6,5.10 .0,14 M6H/cTep.4.10 CTep =36 CeK 1 :: 
,I 

BepORTHOCT:O TpOfiH:WC COBITa,TI.8HHH B T8ll8Hll8 O;ILI·IOro MimpOMMITy.n::oca 

4J = ~·Wz·W'l. = (1,45.10-3 )~!.1,3.10-4 = 2,7.10-IO, Jli CROpOCT:O 
12.'b ~ 

C"tieTa COBna.nelllli1 ~2.~ = I,7.IO-I0.2,7.I05ceR-I = 

= 7,3.I0-5ceK-I ~ I0-4ceK~I. 
.· 
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Tam1M oc5 r:asoM, tJ!oH c.w.rranruJ:c conrra.n;eHv.Lf!l B. sTHX ycJIOBHS:Ix coc

TaB.JIReT OKOJIO rrpOIJ;8HTa OT sci4eKTa. TeM H8 M8H88, Tal-\OM (lJOH c5bl'CTpo 

orpami'll1BaeT ;n:onycTIDVlOe yBeJM':IGHne BeJM':IIDW ~ ·#c , TaK I-taE 

oTHollleHHe ciJoH/sciweKT Kro;n:paTH"tnro pacTeT c pocToM ~·#c • 
3aM8THM, liTO npe;n:BapllTGJT...bHO CJIGJJYGT H3M8pH':P:O 3H8preTHl!8CK£1!8 

cneKT phi npoTOHOB, HcnycKaerviHX M !9-MH B sa.rr.moro rro.n:ycciJe py no;n; ;n:ei1:

CTBHeM npOTOHOB C . T p = 660 I/l8D. IlONMMO TOrO, "t!TO Taro.Le ,n:a.HHhi8 

HYJKHhi .D:M OIITHMaJ.IJlHOro B1I6.0[-a yc.TIO.Blifi H3M8fJ3Illi.ff, 01-IH rrpe,n:CTaBJI.mOT 

11 Ca.MOCTO.r.rT8J.IJlHLIH HHT8pec: DhiCOI-\)8H8preTH':IHa.ff "tiaCT:& CII8KTpa IIpoTo

HOB, HCnyCKaer.mx Hasa;n:, MOi!\8T 6LI ri.> -qyBCTDHT8Jl:DHOH K HyKJIOH

Hyl\JIOHHhiM KOppe.J:Lm.J;a.fiM B JI.rr.pe. Cp3.BH8HH8 C KaCKa.D:H.hlMH paCti8TaMM, 

rrpOB8.D:8HHLIIVIH rpyniiOM B.. C .Eap011:8HKOBa, MOiK8T Oc5Hapy'J:WT:& 8Clxt8I\T pac-

C8JIID1.ff Ha CKOpf€.7IH.POBaHHLIX H'.{"l:{JIOHax. L 

Ha pHc.2 np11Be;n:eHa c5JIOK-cxeNia 61IcTpoi1 8JieKTpomum, nosBo.runomruJ. 

:asMepJIT:& o,rr,HoBpeMeHHO sci;q,eKT :a qoH. BosMOiKHOe ycoreprneHCTBOBaHHe 

ycTaHOBIGi B C~ae H8.6.JIID,D;8HYIYI ~:>~Q:€KTa MOJiteT COCTOJIT:& B YB8JIH"t18Hlm 

tmCJJa O,n;HOBp8M8HHO perHCTpHpy81VIhX HHT8pBaJIOB HMIIyJ.IJlCa II.POTOHOB. 

)lM 8TOrO ;D;OCTaTO"t!HO B T8JI8CI\OII8X, perHCT.PHpyiOil\HX c5bl'CT.PI:i!8 Ilp0TOHI:i[, 

pas;n:exvrT:o Top~os~ WHJI:&T.P nepE;n: aHTHCOBna;n:eH~I Ha HeCKOJIDKO 

-craCTGH, a B T8JI8CKOII8 ,li.JUI M8.D:JI8EHbiX IIpOTOHOB BB8CTH aMIIJIHTy,1J.Ii1rl1 

aHaJIH3 II.POTOHOB, OCTaHaB.IDlBa.IOIIJ,H):C.fi B Cll;VIHTHJIJlfiTOpe • 

2&. V/. 1-2t. ~~l ~~r 



;;..!. CxeMa onuTa. 

npOTOHOB; n n - HlVli!YJ:I:bChi 6LICTp1TX IIfJOTOHOB; 
{/J/2.. 

A - HM.rry .JrbC rrpoTOHa' paccerumoro H3 3a,n; c, - c.9 
CJJJIHTHJIJI.FIU1IOHHLI8 C't!8T'til1Kl1 ,-- ,[.€rl1C'i'.P~1IYIDllJ;Li8 Tp0HHIJ!8 COBIIa-

,n;er-IH.H:; ~P, c;/ - CII;v!I-ITHJIJI.FIIJliOHHLie C'tl8T't!ID\H MOID!TO.P-

HOrO T8JI8CI\OIIa. 

Cto Cu 

.!pOM IIOI\a.3aHa 'tlaCT:& CX8U.U, II03BOJIIDOID.a.H: C·)J.HOBD8M8H~ 
' &.:E.fu 

M8MT:& WOH CJIVqafurux COBIIa.U8HHH ( Nn:J ) : ~- MOHHTOpH1lii cqeT~veg_xf;eKTa. 

'i 
\' 
'• '., 


