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AKTyaJlDHOCTb npo6neMH. B HaCTOHmee BpeMH O.I(IrnM R3 HaR6onee 
HHTeHCHBHO pa3BHBaeMHX pa3,neJ10B ~H3RKH HBJl.fieTC.fI peJl.fITHBHCTCRM 
smepHM ~H3RKa. HaqRHM C 1971 r •• Ha PH,Ite yc1<0pHTeJLeii MRpa, B 
TOM tJHCJle R Ha CHHXpO<p8.30TpoHe JIB3 Ollffif, 6HJ1H C03.I(aHH HHTeHCHB
HHe nyql{H peJl.fITHBHCTCKRX smep. Ilpn HCCJle,noBaHHH peaKmi.ii CTOJlKHO
neHHH a.I(pOHOB C mi;paMH MOl!HO nonyqaTb CBe,neHHH He TOliKO O Mexa
HH3Me C8MIDC BTHX peaxmi.ii H CTPYKType smpa, HO.R 06 aJleMeHTapH!:DC 
nponeccax (B qacTHOCTH, 0 CnHHOBOH CTPY~Type BJleMeHTapHHX aMilnH
Ty,n). 0Ka3HBaeTCH B03MOlltHHM a3yqaTb H B3aHMo,neffcTBIDI HecTa6Hli
HllX qacTHn C HyKJlOHaMH .II.I(pa. BpeM.fI ER3HH HecTa6HliHllX q:acTnn no
pH,nKa smepHHX. Il03TOMY nyqr<n TaKHX qacTan npnHUHill'laliHO He MOryT 
6HTb C03.I(aHH,H e,URHCTBeHHOtt B03MOlltHOCTbl) RX a3yqeHHH HBMeTCH 
Ha6J1D,neHHe ajqleKTOB, CB/l3aHHHX c rue pollt,I(eHHeM B npoMeieyToqHOM 
(BHpTyam,HoM) COCTO.IIHHH H nocne.nyDmHM roaHMo,neiiCTBHeM C HyKJlOHa
MH Jmpa. 

Mol!tHO TaKMe H8,lt8.fITbCH, qTQ HCCJ18.I(OBaHHe CTOJlKHOBeHHii peJl.fITR
BHCTCKRX .II,nep c 60Jll>mHMR nepe,naqaMH HMnylica ,nacT neHHyD H!ipO,I:Na
nHD O KBaPKOBOH CTpyKType smpa. Oco6eHHO BalltHO B BTOH CBH3H HC
cne,noBaHHe npocTeilmero smpa-.nettTpoHa. 3TOT cnyqaff nerqe no.n.naeT
cn TeopeTaqecr<oa HHTepnpeTamm. IIepBHM marOM Ha nyTH K aToA neJ1H 
HBMeTcH accne.noBaHHe nepexo.na Mew .nByMJI npe,neliHHMH cJIYtJaaMH, 
Kor.na .n:sa ayxno11a BocnpaHHMam nepe,nae:saeMHff HMnylic no oT,nem;ao
cTa a I{or.na minym,c nepe,naeTca .rtBYM HyKJlOHaM. Or m.neneRM cny
ti:aeB, ·B r<oTopux ,nBa Hyr<noaa .neiiTpoaa nrpam ar<THBRYD poJU,, .no B03-
MOlltHoil HHTepnpeTanna CTOJlKHOBeHHii Ha JI3HKe KBaPKOBHX Mo,nenea e~e 
,naner<o. nrur npoBepKR CilpaBe.I(JmBOCTR pa3J1RqHHX MO,neneff H BH,neJleHHH 
HHTepecyll!llHX ajqleKTOB Reo6xo.rcHMa pa3H006pasRM BKCnepHMeRTaliHM 
HHq)OIJdanHH o 6om,nmx nepe,naq:ax m,nyJU,ca ~BYXHyKJlOHHOH CRCTeMe. 

Ueli pa6oTH cocToHna B a3yqeHHH cne.nymero Kpyra BonpocoB 
B ~p- CTOJlKHOBeliHJDC npa 3,3 I'BB/c: 

< Y'l·r-."-::F0: ···:, c::,; _ I '"·•'"-
/ ,.,. •:c,•;" '.,· 

, fi)r~~~Jr~=--~~-b. i· 
·---"'IKX-.?o."'T;,:; _____ .....,,,...,....,,__,.,...,_,,.,.__~ 



I. BH.IteJleHl'!e oCSnacTH, r.1te B perunum yqacTBYJ)T oCSa BYKJlOHa 
,JteffTpOHa, C nOMOl!tT>D HCCJlB,JtOBaHIDI HHBapHaHTHHX O,JtHoqacTHqHHX pac-

npe,JteJielid - 5(T)=~::P-
1
d.6/d'f' .ItM RHRJ1D3RBHHX npoToHoB H sa

pJD:eHHHX :J[ -MB30HOB. 
2. AHa11H3 HMIIYJII,CHHX H yr110BHX pacnpe,1te11em HyKJlOHOB-CneK

TaTOPOB Ha OCHOBB cneKTaTOPHOI MO,JteJlH. 
3. BsaHMO,JtBICTBHe HyKJlOHOB B KOHeqHOM COCTOmum B peaRitlffl 

pasBana clp➔ppn • 
4. Cmmo:eee aqqieRTH B prt➔np -nepesapH,JtKe. 
5. ~BKTH, CBHSaJllille c A -pesOHaHCOM B npOMeiryToqHOM co

C'l'OJIHHH. 

HOBH3Ha paCSom. K MOMBHTY aaqana HamHX HCCJlB.JtOBaHHI 3TO 61,111 

nep:eeff B MHpe·aKcnepRMeH'l'B nyqtte peJllll'HBRCTCRHX ,1teATPOHOB Ha B0-
.11opo,JtHott nys1,1p.r,x0Bol RaMepe. Hcnom;soBaHRe B xaqecTBe Ml!IDBHR BO
.JtOPO.JtHOI ny31,1phROBOff KBMep1,1 ,Jta)lO HBM BOSMOllHOCTh Bll8PBHB HCCJle,Jto
BaTh .IlpaKTRqecxR 6e3 no'l.'eph Bee OCHOBHHe PeaKitlffl; B TOM qHCJle H 
C O,JtHOI Bel'l'pam,aol qacTHneA B ROHe~BOM COCTO.flHHll ( nanpHMep, 
clp➔ppn. H ,Jtp.). IlonyqeHH noJ1H1,1e cnexTpH m>· mraapHaH'l'HHM O.JtH~ 

qacTHqHHM nepeMeHBmi 5(T) - .JtJIH RBK.11DSHBHHX npoTOBOB R sapmten
HHX Jt-M830HOB, lilMilyJII,CHl,18 H yrAo:eee·cnexTpl,I ByKJlOHOB-cneKTaTO
poB, oneneH BKJia.It cmm-saBHcHMoro BsaRMo,1teAcTBHJI B ceqeB1U1 
pn➔np nepesaPH,)lRH np:a /-ll=D( t- nepe.naHH!,11 4-m,mync). JleTa.JIT,
no RCCJl8)tOB!lBO B3ru!MO.Jt8ffCTBHe ByKJlOHOB B KOHeqaOM COCTOJDIHH )tJlJI 
np-cRCT8M B 3S.t.-B011H8 B p8aKJUIH nl)RMoro pasBaJJa d.p-(pn)p H 
,JtJlJI pp-cHcTeM B 1.S0 -B011He B peaxinra nepesapH,JtKR d..}J-(pp)n 
(nepesapH,ItB:ol HasHBaeTca nponecc, H.JzyllUil c oCSMenoM sapH;ItOM Me~ 
HaJ18Talllt81 qacT.Hri;el H M.1!1118HDD). OneHeB BKJia.It M8XaHRSMa. C b.. -H30-
6apol B npOM8lrj'TO'lHOM COCTOSHHH B PeaKitlffl nepe~aPJW{R d.p-(pp)n-

Hayqaaa neHHocn pa60T1,1. IIony'leH 60.JIT,moff axcnepHMen'l'am,HHA 
Ma.Tepza11 no dp-BsaHMo.1telcTBHJD1 (:- 50 000 coCSl,l'l'd). 3KCKJ1DSBB

Haa IlOC'l'aBOBKa OilHTa llOSBOJlHJla HaM ,JteTa.JIT,HO H3YU'l'h M8XaHJISM pa
_.Jta peaxnd: d.p-.(pn)p, cl}J~(pp)n , d.)l-dp,r+!lf-, d.p~d.<Jt+n, 
a Taxm:e BH.It811HTh MexaHllsM Taxoro axsorHtJecxoro nponecca, xax pox
.1teHRe b.- pesoHaHca B BRP'l'Yam,HOM COCTOJIHlUl C noc11e;tymtHM B38.H

MO.ttelcTBH8M C HyKJlOHaMR H;ItPa. 
Hallllue DYrqxa peM'l'HBRC'l'CRRX .nelTPOHOB ,JtaAO BOSMOJVIOC'l'h 

oneHBTh BKJia.It cmm-saBHcmaoro roruwo,1teffcTBHJI B ceqeaxe nepesa-
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PH;ItRH pn-np npz /tl=O, 'ITO oqeHD saTpy,JtHeHo B axcnepHMeHTax 
no HYRJlOH-HYRJlOHHOMy pacceJIHBJJ. 

IIonyqeHHHe axcnepRMeHTam,BHe pesyJU,TaT1,1 no dp-BsaRMo.1telcT
BHJD CTRMY11HPYDT paSBHTRe BOBHX TeopeTzqecKRX npe,1tCTaBJ18BHI. 

IlprutTR'l8CRM neHHOCTh paCSOTH. 'I>esyJU,TaTH, nonyqeHBHe B ,JtaH
HOit paCSoTe, MOryT 6HTh HCilOJlb30BaBH npR npoeKTHPOBaBHR HOBHX 
axcnepRMeHTOB no qiHsmte BHCORHX aaeprntt, a Ta.Ka:e .JtM aHa11Hsa 
OllHTOB C 6011ee CJlOlKBHMH H,ItpaMR. 

AnpoCSaIIHH paCSOTH. OcHOBHHe pesyJII,TaTl,I paCSOTl,I npe,JtCTaBJlJI
JlHCh Ha M8lt,I(YHapO,JtHOI ROHq)ep8HnHR no ~RSRKe Bl,ICOKHX aaeprHff B 
1Ia11ep.10 . (1975 .r.), Ha y M8llt.ztYHaPO.JtHOM CRMil03HyMe no qlHSRR8 BHCO
RRX aHeprna H 8Jl8M8HTapHilx 'laCTRn B BapmaBe (I975 r.), Ha YI Mellt
.JtYHaPO.JtHOff ROHq>epeHJUIH no qlHSHK8 BHCOKRX aHeprRff H CTpyRType H;It
pa B CaaTa-4e n .Iloc-AJJaMoce (1975 r.) aa XYilI Mellt.ztYHaPO.JtHOff ROH
qiepeHJUIH no ~HSRR8 Bl,ICORHX sneprnff B TCSR11RCR (1976 r.), Ha BC8-
COD3HOM npo611eMHOM C8MRHape B TanmeHTe (I978 r.). 

IlyCSJlRKa:treH, OCHOBHOe co,JtepJ!tlllille pa60TH onyCSJlRROB!lBO B 9 

cTaThJIX B a:ypHanax: "H,ztepHaa qlR8HKa", "Nuclear Physics", "Nucl. 
Instr; ?Dd Meth.","J~ Phys~ G: Nucl~ Phys.","Acta Phys. Pol." 

H B B~e npenpRHTOB 00ffi1. 

OCS~eM .l@CCepTarom. TeRCT COCTOHT HS BBe,JteHRa, qeTupex rJiaB 
H 3aKJlll)q8HHH. ,U:acceprau1rn co,nepuT 125 CTpaHRn,. BRJlll)qM IO TaCS
JlRn R 46 PHCyHROB. CnHCOK JlHTepaTypH HaC'lHTHBa8T 105 HE1RM8HOBa
HRI. 

ABTop sa111HmaeT: 

I. Ilpo,1tenaHHYD paeloTy no nony'leHRn aKcnepRMeHTam,Horo Ma
Tepaana, co,1tep1Ktill!ero 50 000 coCSuTzff dp-BsaHMo.1tettcTBHff npH 
3,3 raB/c. 

2. Peay11DTaTH RCCJle,nOBaHHJI HHBapHaHTHHX O.JtHO'laCTHqlil,IX pac
~pe,neJleHRff f (T) ,I{JII{ HHRJll03RBHHX npoTOHOB R !Jf:t-M830HOB, 

3. Pesym,TaTu aHaJ1Hsa HMnyJII,Clil,IX R yr110BHX pacnpe,1teneHRff 
HYKJlOHOB-cneKTaTopoB B paaJlHqHl,IX pea.Knamc. 

4. PesyJII,TaTH ,neTaJlhHoro HCCJle,JtOBaHRH B88.RMO.Jt6ffCTBHJI HYK
JlOHOB B KOHeqHOM cocTOHHHH B peaxnamc npm,10ro paaBana dp➔(pn)p 
H nepesapH,ItKH dp-,.(pp)~ • 

5. PesyJU,TaTH 8HaJlH3a no oneHRe BRJia,Jta cnHH-SaBHCRMOro 
BaaHM_o.1teffcTBID1 B ce'leHHe nepeaapR.JtKH pn➔np npa {t/=0. 
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6. Pesym,TaTH Hccne~oll8.Hrui: no oneHRe BKM~a MexaHHsMa c 
t,, -H306apott B npOMellcyTOqHOM COCTOIDiRR B peaRUl'lH nepesap.!I,IUtH 

dp->(pp)n. 

Conep~aHRe .ru,.ccepTawm. 

Bo BBeneHRR no~epKHBai'.JTCH aRTyam,HOCTL HsyqeHIIJI a~poH
smepmrx B3aIDAO'AettcTBHtt npH BHCOKRX 3HeprRHX H oco6eHHOCTH pa6o
TH B nyqKax penHTHBHCTCKRX smep, a TaRMe C~OPMYJlRPOBa.Ha nem, 
,II.RCcepTaUROHHOH pa60TH. 

ll nepBott rnaBe onacuBaeTcH MeTo~a dp-::mcnepRMeHTa/1 ,2/. 
3RcnepRMeHTam,HHtt MaTep:aan 6Hn ~o.nyqea c IlOMOl!II>lll O~OMeTpO

BOfi BOAOPO~Hott nysHpLKOBOtt KaMepH, o6nyqeHHOtt ~ettTpOHaMH RMnym,
ca 3,3 raB/c Ha CHHXp$30TPOHe JIB3 0MJIB. KpaTKO OllHCaHa O~HO
MeTpOBM BO~opo~ nysHpLKOBaH KaMepa, KaHan nonouTeJII,HHX qac
THU ~AA TpaHcnopTHPOBKH ny~a ~ettTpOHOB, cxeMa o6pa60TKH CTepeo
CHHMKOB, TQqHOCTH H3MepeHHH H BOllPOCH cyM!>iapoBaHHH pesym,TaTOB. 

IlpOCMOTP H H3MepeHHe C06HTHtt npOBO,II.RJlRCL B .lly6He H BapmaBe. 
Co6HTHH B .lty6He H3MepHHHCL Ha nonyaBTOMaTax T.lµla IlYOC H Ha HPn 
JIBTA, a B BapmaBe Ha cne!lHam,HHX MHRpocKonax. 06pa6oTRa co6uTd 
BenacL no CHCTeMe nporpaMM:'P~t?.ESH -&ln~i-SLICE- StlMX, paspa6o
TaHHwc B C ER.N H ~TRPOBaHHHX K ycnOBWIM aKcnepHMeHTa. 

00060 cne~eT no~ePRHYTL, qTo npHMeHeRHaH MeTO.IJ.RKa o6nyqe
HHH BOAOPO~Hott RaMepH ~ettTpOHaMH HMeeT PH.It npeHMymecTB no cpaB
ReHHJll c BapHaHTOM o6nyqeHHH ~ettTepHeBOtt KaMepu npoTOHaMR. 0Ha 
Il03BOAAeT Ha6.7ll'.l,n8.TL H H3!AepgTL npaRTHqeCKH 6ea IlOTepL npoTORH -
cneKTaTOPH, KOTOpue B HaIIlett nocTaHOBKe OllHTa HBMlllTCH 6HCTPHMH 
qacTHitBMH a xopomo ~RHB KaMepe. 

Bo BTOpott rnaBe npaBeAeHH pesym,TaTH 3KcnepHM8HTaJII,HOro HC
cne~OBaHHH HRBapaaHTHHX o~oqacT:aqRHX pacnpe~eneHatt ~AA IUll(JlD

aHBHHX npOTOHOB H 9f1-Me30HOB, m,mym,cHHX H yrnOBHX pacnpe~ene
RHA cneRTaTopoB B pasnaqRHX KaRanax H CllHHOBHX aiM,eKTOB B peaK-
UHH pn-n.p nepesapJUKH npa It!= O • · 

li § 2.I aayqaIDTCH aHBapaaRTHHe o~o;iacTRqHHe pacnpeAeneHRH 
,;.- . ' ,,.,.,,.. .. ___ .-, .. - -~----- ,~---

c nem,n BHAene~ o6naCTH, rAe B peaRUl'lH aKTHBRO yqacTBYllT o6a 
HyKHOHa AettTpOHB: 3/. · . 

HHBapaaHTHHe o~oqacTaqRHe pacnpe~eneHHH ~M peaKUHH 
I-+ll - 1 + • •. npe'ACTaBneBH RaK ~YHRUHR nepeMeHHO! g~.-i: 

=(P1P~)/mx -m~ , ROTOPM TO!U(eCTBeHaa I(lllieTaqecKoA aaeprim 
'f' qacTHUH 1 B cacTe.Me nOROH Jmpa I. 
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EHllJ! RCCJle'AO:eaBH peaxUHH: 

dp ➔ppn 6 = 37.2 ± I.4 , (I) 
dp-,ppn.gr-0 6 = n,2 ± o,4 , <2> 
dp-,p<Jr+nn 5=17.0±0,6 , (3) 
clp ➔ ppp<Jt'- 6 = 2.2 ;t. 0 0,2 , (4) 

ROTopse B cyue cocTaBJllD)T oxoJio 96% ceqeBl!H aeynpyI'JIX d..p-Baamao
p;ettcTBd. C'l'pyxTypHHe \PYHRUU f(T)=~~;-r-~do/0rr . npimoMT
ca .lt.1lH Tpex paBBla Wl'1'6PBaJlOB no ROCRHyCY yrlJB. qacTm:t, mtJleT~ 
B 8~ noJiycqiepy B CRC'feMe llOROJl .zteATpoBa. IlpJIBOMTCH Tane 
cy&apHHe pacnpe.zteJieBBJI. 

Ba pllc.I npeicTaBJleHH ,naHHHe 'AJlH RHKJillSIIBBHX npOTOHOB.CllJlOII
RHe JlltBll - annpoXCBIISllWI pesynTaTOB 3am!CRMOC'fDD f(T) =-
= A.i· exp(-,½T)+A3•exp(-A4T). Ilepexo.zt pacnpe.zteneBd B 06.nacT11 
~u. = T ~ 0, 03 raB x m,yroay BaRJioey yxassBaeT Ba BaJ111qJ1e nyx 06-
nac,el, COOTBeTCTBYJl!IHX, B03MOllRO, pas.naqBHM M6Xa.BIISJIBM. IlepBSJI 
3RCllOH6HTa C 60Jli>IIIIDUI saaqellllJDlll napaMeTPOB Li R ,½ COOTB6TC'1':By
e'1' 06118.CTR, RO'l'OpaJI 06ycJ10BJ16Ba oco6eHROCTJDUl Jmpa KSX c.na6o CBll-
3aHROI. CHCTeMB, ROr~ B nepe~qe mmyllca SXTRBBO yqacTByeT 0,ItlilB 
H3· ByXJlOHOB .ztelTpoBa. 06JJaC'fl, ae 6om,ox gI~ MOZeT COOTBeTCTBo
BaTI, M6XaBl!SMaM, B ROTOpsx SltTl!BHO yqacir:ey:m B P68ltUHH o6a HYR
JlOBa 'A6flTpoaa. 

l{aJlee nom,o6HO RCCJ16'AY6TCH xax 06llaCTD MaJlllt gu , Talt JI oCS
JiaCTI, 60lllllBX gu • 06cyz.Jt8J)TCH Te M6XaHRSMii, XOTO];lie ,nam BBB-
6om.md BRJIB,It B 8'fll o6JJaCTJDC. 

B § 2.2 R 2.3 axcnepoeBTanHHe mmym,cHHe a yrJioBSe pacnpe
'A6J16BlllJ cnexTa'l'opoB cpaBHRBaMCH c npe~cxaaB.BllmlJI cnexTaTopaol 
MO.ztemi4/ • . 

PacCllOTpeHH C.l16.ztYDllll.6 peaxUHH 
d.p-:-~pp,r-_ ' (5) 
c:Jr_,,~p9T+!JT n. <6> rs + . , 
d l3 ➔ nsoL <Jr • ~7) 

~ccJie.zto:eaBJIJI no:msaJ1Jt, qTo SRcnepoeBTanmJe unym.cmie pac
npe.zteJ1eJW1 cneuaTopoB .zto 200 MaB/c B 11syqae11BX peaxnux y,1toBJ1eT
BOl)llTe1U,ao OllJlCSB8X)'l'CJi BOJlllOBOI \PYHKWtel IDJli>'l'el!8. 

Il!)Jl•8Jl8.Jlll86 yrJlOBJil pacnpe.ztexeBd RYRJlOHOB-CnexTaTOPOB 6sJlll 
yqTeHH ~'l'op no,oxa H aaBHCDIOCTD ceqe~ RBaSBHyltJlO.!lHOr_Q_ BSrut- _ .. V 
M~'l'~Hel)I'llll. Tor~ JtJlll yrJioBOro pacnpe,1te11eJW1 cne:KTa
TopoB B11ee11: 
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do f i .i . 
d(c~ =J Ps (cp(Ps)/ s-(s) P(l})j,cos8s)dPs, 

0 

r.n;e p{fs) - BOJlB.OBWI q>y.BXI(li p;eff'rposa, $ -Kll8.,IU)aT IlOJlB.Ott 3H0P-
l'll B c.u.l11. HYKJlOH-HyRJlOH, o(s) - ceqeWl.e KBSSl11HyKJlOHHOro npo
uecca npa ,JtaBHOM S JtM COOTB0TCTBYIXllefl peaxilU, fi1(ri,fs,cos 0s) -

. \I)axTOp llOTOKa. 
Pl1lc.2 noxasHBaeT aitcnepueHTanSHe .wuume no yrJlOBBM pacnpe

.n;eneHJ11JD1 cnexTaTOPOB c li!MllYJll,COM Mem.me 200 MaB/c JtM RaHaJlOB 
(5)-(7), ROTopse l!,ll;0HT~l11Ill11POB2Jll11CD IlpaKTJ1lqecRl11 O.ItHOSHaqHo. Kpl11-
BH0 I,2 l1l 3 COOTB0TCTBYJ)T pacqeTHHM yrJlOBHM pacnpe,n;eJ1eHl11JDI C 
yqeTOM q>aKTOpa IlOTORa H G'(s) , c yqeTOM TOJll,RO 6(S) .l1l TOJll,RO 
\I)axTopa TIOTORa, COOTB0TCTB0HHO. 

BJ!,ItHO, qTO Kpl11BH0 1 .l1l 2 OilllCHBam OCHOBSHe qePTH SKCnepH~ 
M0HTaJll,HHX yrJlOBBX pacnpe,n;eJ1eHl1lfl. BKJJa,D; q>altTOpa IlOTOKa COCTa&
Jlil0T TOJll,RO (4-5)% l1l OCBOBHyD POJll, BI'pa0T o(s). IlOCKOJll,Ry B HC
c.110.nyeMOI 06JiaCTl11 8H0PI'l111 HyRJlOB-ByRJlOBHHe ceqemur Cl11Jll,HO SaB.l11-
CSlT OT 8B0prHJ11. 

HlmyncBHe H yrAOBse pacnpe.n;eJ1emur cnexTaTopoB c mmym,ca
MH: l3Hllle 200 MaB/c Be onHcHBSDTcs: cnexTaTopnoa Mo,n;elll>D. 3To 06-
ycnoBJteHo, rJlaBHBM oCSpasoM, BOSpaCTaBlleM OTHOC.l11T0Jll,HOro BRJla.D;a 
6onee CJlOUSX, BecneKTaTOPBHX aqxp0RTOB B BHCOKOHMIIy.m,cHyD qacTD 
cneRTpa CBMoro M0.D;J10BBOro HyKJlOHa (8Tl11 a@ieKTH oCSc~CJI B 
qenepTOfl rJI.aBe). 

B.§ 2.4 Rsyqamca .D;BYXHyxJ1omme xoppeJlJIIll11B Me~ s;.n;epHHIUl 
q>pan&0BT81ffl npl11 pa3B8.J18 ,n;eflTpoBa Ba npOTOHe M:amemr07, TO 8CTD 
B O.ItHOM RS npocTe!mlx npoueccOB .a;IJ;0PHOfl q>pal'M8HT2Ill1ll11. . 

Ha pHc.3a noRasBJlll pacnpe.n;e.11emur Gpp=Mpp-2Mp JtM nap Mep;
AeHHHX npoTOBOB B Cl11CT8Jile IlOKOJI p;eflTpoHa l11S RaBaJJa C nepesapH.Jt
ROt! dp-,(pp)n. • Ha61lll.n;aeTca ysKHft Mmtcl11MyM npH Q::O MaB. Max
CIDlyM CBSSaH rJJaBHHlll_o6pasOM c MallHMl11 l11MIIYJ1DC8Ml11 npoTOHa-cneRTa-

7 TOpa ( Ps (. 100 MaB/c) l1l Mam nepe.n;aHBliMl11 4-mmyl!DC8Ml1l 
(Iii'- 0;1 (raB/c)2J • ( -t - nepe.ItB.HHHfl mmync oT npoToaa-MmneHK 
x BeflTpony) • 

Kapusa Hs.MeHs:eTcs, ecJll11 pacCMaTpRBaTD npJIMoff RaHall (p:ac.36). 
Il:rm npa Gpn= Mpn-Mp-Mn.::O M~B Ha6J1D,n;aeTcs JtM Ps.,.100 MaB/c, 
Tor.n;a Rax C06HTM C M2J.IHMl11 mmym,c&m HyRJlOHa-cneRTaTopa 
( Pst.100 MaB/c) noxasHBaDT npoBaJ1 npH Q ;;;O MaB. 

Bl!,ll; axcnep111MeBTaJ1Dma pacnpe.n;enelid dfr/dtJtM nepesaps:.D;RH 
l1l IlpJD,IOro pas:sana IlOR23HBa8T COBepmeHHO pasJmqHoe noBe.n;eBl1le B 
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PncJ. 

• Mmiap1mHTHoe ceqemrn t ('1') 

.D;J!JI liHRJ]Jl)3liBHI:lX npOTOHOB • 

KpnBue: 

I - cos 6 l-1; -0,667] • 

2 - c:OS 0 f:.0,667; -0,333] , 

3 - cose [-0,333; o] 
4 - cos0 [_-1; o] . 

P1w.2. 

YrnoBue pacnpe~ene

HHH HyRnOHOB-Cil0R

TaTOpOB. 



06,nacTli MaJillx ltl . C11nr,a11il cna.n H .nocTaTOqHo xopomee cornacae 
c npe.nc1m3aHHRMll Mo.neJm rnayCSepa Ha6J1B:J.naeTcJI B KaHa11e npRMoro 
pa3BaJJa, Tor.na KaK peaKnrui: c nepe3apH,IJ;l(oil noKa311BaeT 3HaqaTem,
Hoe pacxo!t.l{eHHe Meany ::rncnepHMeHTOM H pacqeTaMH no Mo.ne11R rnay
depa B npeHeCSpeJKeHHH cnnHoM. HadJ1B:J,naeM!l~ xapartTep pacnpe.ne11em1t! 
d.o/41t .IlAA odeHX peaKD;llH MO~eT 6!lTb CBll3aH c Ha}lllqHeM ll OTCYTCTBll
eM nHKa npa Q;:O MaB .IlJlfl Ma1lllx HMnynr,coB cneKTaTopoB ( PsL 100 
MaB/c) • B RaHaJle -np.f!Moro pa3BaJJa MaJllle Gpn. OTCYTCTBYIOT H3-3a 
Toro, qTo Het!TPOH-npOTOHH!le nap11, COOTBeTCTBYIOUUie MaJlllM 3Haqe
HH.f!M ft/ l1 HaXO.l{RlllRSCSI B TplillJISTHOM CilHHOBOM COCTOJIH.0.11 06pa3y
lOT ,nettTpim 11 nepexo.ItJIT B ynpyr.0.il Ram~11. KapTHHa, onHmrn, oT11H
qaeTcH, ecJIR paccMaTpllMTb npou;ecc nepe3apSI.l{RH. 

Co611TWI c Mam,M Iii cooTBeTCTBYIDT S -cocTOJIHlllO .IlBYX 
npOTOHOB, KOTOPHM He pa3pe111eHO OCTaBaTbCH B TPHilJISTHOM CilHHOBOM 
coc•roJimm, ecJIR He npon30N.neT 3aBncmnee OT cnHHa B3aHMo.neilCTBUe 
B aneMeHTapHOM pn-,np npou;ecce. Y3KH» nnK npu Qpp;;O MaB npe.n
cTaB11HeT, TaRHM o6pa30M, npJIMoe .l{Olta3aTeJll>CTBO cyinecTBOBallllH 
CilllH-3aBHCHMOro B3am\0.l{SHCTBWI B 3JlSMeHTapnoM. npou;ecce pn-,np 
nepe3apSI.l{KH. 

B CBll3H C 3TJaM Mil IlOil!lTaJllCh oueHllTh BKJla.l{ CilllH-38BUCllMO
ro nsaHMo,nei1cTBHSI B ceqeHnn pn-,np nepe3apSI.l{Kll npH Iii~ O • 

Xopowo ll3BecTHO, qTo B paMKax Teopllll rnay6epa MOJKHO no11y
q11Th c11e.ny10inee BllpaMen11e ,n11H .nnqxpepeHu;nam,noro ceqeHM nepesapSI.l{

KH Ha .neilTPOHe: 

~f (dr ➔ (ppJn)=[u-smJ(jf)i +(J.-j~li>)(#'>z] (1.-~), ,c8 ~ 

r.ne c;O) - qiopMipaRTOP ,nei1Tpona, (~},. H (~fJ.2 0603Haq8.[0T, COOT
BSTCTBeHHo, cmm-ne3an11cmuee 11 cnnH-3aBncmuee ceqeHHSI B aneMen-
TapHott pn-~np nepe3apH,IJ;l(e, a t,. -nonpaBKa Tnaydepa, KOTOpaSI 
npH HamllX 3HeprHJIX ~ (I0-15)%. 

KaK Bll.IlHO a3 B!lpalltSHHSI (8), Ror.na t ~ 0 , ceqeIIBe nepe3a
pH,IJ;l(11 Ha .net!TpOHe IlOJlHOCTblO onpe.ne11HeTCSI aaBHcmuen OT CilHHa 
qacTI>IO, ceqeHHSI aneMeHTapHoro pn->np npou;ecca. 

Onpe,ne11SIH aKcnepHMeHTaJll>HO f (dp-, (pp)n) npa /-{;/:: O , 

no11yqaeM B03MOXHOCTI, C llCil011I,30BaHlleM ~OPMY1lll (8) o~eHHTh CilllH-3a
Bl!Clll!l88 ceqeHHe a11e11eHTapnoli nepeaap.fl.l\Kll pn - f\P Bd11M3ll / t I::. 0 • 
IlyTeM CpaBH8Hllll nonyqeHHOrO peay1lbTaTa C aneMeHTapH!lM ceqe-
HllSM pn-~np nepe3ap.1t.ItKH npH fl/ ==0 ( onTHqecRM TO'!Ka) one-
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HeH BKJia.n cmm-3aBncHMoro B3m™o.nellcTBHH B ceqeHHe pn➔np ne-_ 
pe3apSI.l{Kl1 npH /-t,., 0 • KOTOpllll Olta3aJlCJI paBH!lM 

(. d6')t==O 
R_ = cT-[ 2, (p11-,11p) 

(. cJ.s-)-1.:0 ( = 
(lt -1.D't rn ➔np) 

3 
i (J.s-)t"o{Jp➔{pr)n)= 46'§ ~~'U,76iJ,IO. <, 1.-0. cit • ' . 

( d..15) f=O (pn..,,np) 
d-1: -1.o-t 

B TOeTI>ell rnaoo B paMKax HMnym,cHoro npm:5JmllteHllJI no.npo6uo 
11cc11e.nyeTCSI B3aHMo.nellCTBHEl HYKJlOHOB B KOHeqHoM COCTOJIIIHH (Bl{C) 
.IlJl.lI peaKD;HH npJIMoro pa300:na c:Lp ➔ (pn)p /6/. · 

BKC .IlJIJI tip-CHCTeM B 1$:t. - COCTOSIHllli MOJ!teT npHBBCTlf K peKOM-
6HHaD;HH .nellTpoHa, T.e. K nepexo.ny B KaHaJl ynpyroro pacceHHHSI, 

liyKJlOHll paccMaTpliBamiCh KaK Hepe11HTHBHCTCKl!e .H npeHe6pera
JlOC!, 'IJ -COCTOHHHeM ,ne»TPOHa. JlAA npencTaBJleHHJt n.\>-B3allMO,nellcT
BM B 351. -COCTOJ1Hlil1 HCil0Jll,30Ba11CSI cenapaCSem,ullll IlOTeHI{H811 HMa
ryqa, Bpanac!> BOMiOBaSI cpyHKD;llJt MaK-rH .I{11H ,nellTpOHa. 

IlpllMeHJtnach c11e.nyIO!J\aJI napaMeTpH3ao;HJt .IlJlfl aMn!ll1Ty,n Tpp n 'Tpn 
npH MaJl!lX /ti: m __ i.,5 U-if). - (-l:J32l-!:1) 

1 Ltv1JF' exp z , 
r.ne napaMeTpll opp , 6''11? , frp , ..R,p , ft,,; , J;f',i, 61111H B3SITH 
HS cymecTBYIOlllHX 3KCnepHMeHT3Jll>HHX ,naHH!lX •. 

Ha pHc.4 noKa3aHa acuMMeTpnrr B pacnpe,lleneHHH no yrny o( ,nAA 
.nnyx oCSnacTell no Ill ( ~ - yron Mel!t.ny HanpaBJ1eH11eM BHJleTa HYKJlO
Ha-cneKTaTopa H nepe.na,qell HMnym,ca OT Ha11eTa10inero npoToHa R .nell-
TpoHy). AcHMMeTpRJt BllqHC11HJiaCb CJle.l{ylO!llliM o1pa30M: • 

11 _ !'{(ol~90°) -X(ci>90°) g 
Ji - f( (ot. .c.tJ0°) + f((ol >90°) • ( ) 

TeopeTHqecKHe npe.ncKa3al!l1Jt c yqeTOM BKC naxo,nJITCJt B xopomeM 
cornacHH _c sKcnepHMeHTOM B o6nacra Ps'" 200 MaB/c. ITone.neHHe Bil
me 200 MaB/c, KaK y~e OTMeqa11oc1:,, He oqeHI> xopomo onHc11naeTCSI, 
IlOCKOJll>RY HCil0Jll>30BaHHe qacTOt! ':, -BOJlH!l B .net!TpoHe He .naeT 3,nec!> 
.nocTaToqHoro 'l:Hcna co61lTHll. JlJIJI 6om,oox Ill o6nacTh, r.ne acHM
ueTpHSI c~iUIOBHTCSI OTJIB'll!OH OT HYAA, C.l{BHHyTa R CSOJll>lfil!M Ps • qTO 
xopomo cornacyeTc.11 c Teopaell. 

B qeTBeOTOll rJiaBe H3yqalOTCJt B3aHMO.ItellCTBHe B KOHeqHOM COC
TOSIHHH B peaKD;llH nepesapSI.l{KH dp➔ (pp)n. H H3o6apHlle aqxpeKTH. 

JlM npJtMoro pa3Ba.1Ui dp-,(pn)p BKC B CHHrJleTHOM 1So-COCTO
SIHlll1 Mano BepOJtTHO, IlOTOidy 'ITO CHCTeMa np B 3TOM COCTOHHHll He • 
SIBJl.lISTCJt CBJ13aHHO:lt. 0.l{HaKO B03MO!tHO paccMaTpl1IJaTh 3naqeH.0.e BKC 
( 1So ) B KaHaJle c nepe3apSI.l{KOt!. 3,nec!> Mil ~eeM B KOHeqHOM coc-· 
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dp-fpp}n I rwprsop•iJlfa 

PscQH:,B/t 
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ZD WI 60• 

Opp(M>B} 

I 

Pim .3. 

.. I .,;:.:=,1:,'1J:..1,,"',. i 
<> ak-.,i,if 
""-.,. 

PuOJ .1<P,,.1S Pva.ts ,. 

i 
1r.a/, (H/c 01-/1 

I .. ., fi lll •J ~ 
5 

70 50 NIM 1060 
Qp,,(M,1/ 

Q,m = M,.,1\/-2 Mt1 pacnpe,nellerurn ,n.11JI perun~1di 

nepeaapswm (a) H npID11oro paaBana (6). 

l•I 

• -OS 

1 Ii 16) 

C>S 

...... __ _ 

-•s<'---'-~-J--~~--~ 
0 IN> 200 JOO 400 

P, (MtB/<) 

10 

P.110.4. 

AcID.IMeTpliR B yrne ol. ,nllSI 

/t-f (.0,1 (raB/c)2 (a) a 

o, 1 i.. Iii~ 0,4 (raB/c)2 (6). 

CnllomHaJI RPHBaSI nonyqeHa 

C yqeTOM BKC, nyHRT.llpHaSI 

- 6ea yqeTa BKC. 

TOJIHlilR ,ltll8. M8,ItJ18WiliX npOTO.Ha B COCTOJIBml i50 , T.e. Ha6Jlll,11;a811 
nepexo.n OT BB.qam,noro TPmlJ18THOrO COCTO.f1H.1Ut ,ItByx HYltJlOllOB (,Jtei!T
poH) B KOHeqaoe Cli!HI'Jl8THOe COCTO.lllll!e. 3To MOXeT npo.l!CXOJtRTI, CSJ!a
ro,napH c.aliaoff aaBRcm.tocT.a aMilll.l!TY,:™ pn...,np nepesaPSi.JtK• O'l' 
Cll.l!B8.. 

Yqe'l' 3Toro BKC ( 1 So ) B m.iny~CHOM npR6JIU8HlUI npOBO,nIJlCH 
aaaJ1ornqao c.i:tyqaD npm,aoro pasmJJa" 1/. · 

BH'lRCJIHll.l!c.I. .Jt.1!4li)epe~anHHe ceqeHl!Ji olG" , ri.o , Jo , a 
Taxxe acmuaeTpRH B yrJ1e 0( • olf?s , d-t dG. 

TeopeTnqecKRe pacqeTH no ac:ma1eTpim aaxo,nHTCa B sa11e'l'HO nyq-
meAI cor.nacu c axcnepm.ieHTOM, xor.na BKC BRm,qaeTca. do 

Ha pac.5 np:aBe,neao ·.Jt.1!4li)epeJmHam,aoe ceqeBJle nepesapSi,JtKlil. c1.t. 
B TeopeTRqecROM npe,1tc11:asaBJ1R (nyHRTl!paaa 11:PJ!BM) y,nmraaJlca cpax
Top SKpaH.l!POBRH. PacqeTaaa 11:PJ!Ba.!i H,11;8'1' CHCTellaTJAecn mme 8KC
nepmaeaTaJIJ,.HHX Toqex nPJ!Mepao aa 25%. 6clr➔(pp)n (li:I t. O,~(rsB/c)2) .. 
=(4,34±0,09) »6, Tor.na xax TeopenqecKR npe,ncxas&Bae'l'CJI TO.II,-
RO (3,3±0,2) »6. d. 

Ha pac.6 npRBOJtR'l'C.fI pacnpe,neJ1eBJ1e dJ;r (Gpp= Mpp-2t1p) .nM 
11rumx ( H:1 < 0,1 (raB/c)2) .11 cpe~ saaqeHd /-ti (0,1 ~ t-t.l ~ 0,3 
(I'sB/c)2). B oCS.mc'1'B RBaSJil.Ynpyroro pacceJmU BB.6.DWleTCJI xopo
mee cor.nacRe c Teopael. 

O,naaxo B o6JJ.a.C'1'B G ~200 MaB mmyncaoe npaCSllUeBJle c 
BKC all.I! CSes aero ae ,nae'l' mt.na,na. 

IloaTOMy MH oCScyl!,lt8.811 BOSMOXHOCTl, npHBJle~eHJUI eoro M8X8!Ul3-
Ma, TaRoro, HBilpHMep, RSX B03HimHOBeHB.e t:. -:asoCSa.Pll B np011eayT0t1-
HOM COCTOJDillll. Ha 3TY MHC.lll, Hae Ha'l'aJilUtBaeT COBOB:ynHOC'l'.I. HMel>
lllBXCH axcnep11MeH'1'a}ll,Hmt .naHBHX, KO'l'OPHe 06Cµ,D;allTCJ1 B § 4.3. 

HccJie.no:eaAoch pacnpe~eJieue a<ppeK'l'HBHOI MacCH ,ItByx npo'l'o
HOB. B peaxxum nepesapa,n;Km <Lr➔ (pp)n. npa .MaJIHX t-t:l :a· mmyncax 
ClleRTaTopa,CSonllll!IX, qeM 300 MaB/c/81. Ha6D>,D;aJlOC!, yBeJlll11eHKe 
IlPR (2I7D±,IO) MaB, T.e. B6JlRSH CyMMH MB.CC ayx.nO.Ha)! t:. c mRPJ!ROI 
r~ 50 MsB. IloJ10llt8HH8 Ha.6JIIJ,naeMoro yB8JllAeBJIH llPJ! 148.miX /t/ aa

BOJtRT Ha MllCJI!,, q'l'Q OTB8'1'CTB8Hrual sa 3<MeR'l' MOZe'l' CSHTI, o6MeH 
Jl8rKOI qacT~el Mex.ny pacceHBaeMBM npOTOHOII H ~eih'poaOM. Biaro
,D;al)Ji 6usocTH nRoHHoro noJillCa x ~asaqecxoa oCS.llB.c'l'R Mo,nem, O.ltHO
naoHHoro o6MeBB. 1101:eT 66'1'.I. xopo!IIHM npl!CSJU!XeBJleM .nM co6B'l'd c 
M8.JWIIR nepe,na.HHl,INa mmy.m.c8M.I!. Ha6J1D,naeuaH ~pr.aa mma Tor.na O'l'
paxaeT noBe~eHHe ceqeHRH peaxv;o '][+d.➔pp , RO'l'opoe BMee'l' pe
soBB.HcHlifl xapaxTep. 
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P.Hc.6. 

JtmppepeJmlB.Jil,Hoe ceqeHlle 

d.6' ,ltJljJ nepesaPJWU!: 
ctGpp 
a) - !ti'- O, 1 (l'aB/c)2 , 

6) -0,1 <-Iii 1.. 0,3(raB/c)2 • 

IfayqaJlcR cneKTP s@i~THBHUX Mace ( d..'Jft) B peaKUMX dp-> 
..,cJpgr+qr- 11 dp->d<Jr.,.n 91. Elmo noKasauo, 'ITO auoMaJlll.R np11 Mac
ce (2I5I±5) M3B CBR3aHa c pe30HailCHHM xapaKTepoM ceqemm peaKrum 
pp->dqr+ • 

C m>yrofi cTopom~, xopomo H3BecTHo, 'ITO B peaKIUf.H 'JTd-pr 
(HJUl. pp-'> cl'.Jt ) npli Hli3KHX :rneprHJIX ,nOMHHHpyeT MeXaHK3M C B0.p
TyaJll,HOfi A -H306apofi. 

B § 4.4 113JJaraeTCR MOM~liIUf.POBaHHaJI npHMeHHTeJlI,HO K HameMy 
3KCnepllMeHTy MO,neJll, llOCTepa, y'lHTl:lB9lOIIlaJI C::. -pe30HaHC B npoMeJKy
TO'lHOM COCTO.'IHHH. B 3TOii Mo,neJlli, B paMKaX HMilYJlI,CHOro np116J1Rm:e
HIDI, Y'lliTl:lBaeTCR TaKllte MarpaMMa 0,nHOilHOHHOro o6MeHa MelK.ny HaJle
TaJOlllHM npoTOHOM Ii ,nefiTPOHOM. 

BKna.Il sToro MexaHnsMa B ~f no:rmsau Ha pnc.5 (HHJKHRR 
CilJlOIDHaR KPHBaR). Tipe,IlllOJlOJKHB, 'ITO noJlytJeHHHfi pe3yJll,TaT MOlKHO 
CK}!a,nllBaTb .HeKorepeHTHO c pactJeTaMR no llMilYJll,CHOMY npn6J111JKeHlllO, 
Ml:l BH,nHM ,IlOCTaTO'lHO xopomee cornacne C 3KCilepHMeHTOM {BepxMR 
CilJlOIDRaJI KPHBaR). Xopomo BocnpOR3BO.IUITCR KaK ~o!)Ma pacnpe,neJleHIDI, 
TaK n a6coJIDTRM BeJUl.'lHHa ,n11qqiepeRURaJ1I,Horo cetieRnR. 

Ilocpe,ncTBOM o6cyat,naeMoro MeXaHn3Ma TaKJKe xopomo on11cuBaeTcR 
o6nacTb 6olim0.x suaqemtil no Gpp B pacnpe,neneHHRX di (pRc.6a,6 
- npaBl:le CllJlOIDHl:le KPRBl:le). d pp 

TaKRM o6pa30M,BH.nRO, 'ITO B odnacTH HMilyJlI,COB cnexTaTOPOB 
H, ~ 300 M3B/c ,noMnHnpy~T MexaHR3M c b,,-06pasoBB.R11eM B npoMe

JKYTO'lHOM COCTORHllH. 

_» 3aKJl!OtJeIDlll C~OPMYIDl.POBB.Hbl OCROBHl:le pe3yJ1I,TaTl:l ,n11ccepTa
IUf.OHHOH pa60Tl:l: 

1. IlpH Renocpe,ncTBeHHOM yqacTRH aBTOpa C noMO~bD ny-
31:lpbKOBO~ Kauepl:l 01:lHO nonyqeHo, OOC'lHTaHO no CHCTeMe nporpruw, 
npo11.neHTH~HIUf.POBailO, sannca.Ho Ra MarHRTHHX JleHTax Ii npoaHaJlli3HPO
B8.HO oKono 50 000 co6HTHll d p -B3aHMo,neficTBHfi. 

2. IloJlyqeHl:l nOJIRl:le cneKTPl:l no HHBapHaHTHOMY ceqeHHD f(T) 
,nJlR HHK11J)3RBHl:lX npOTOHOB Ii '][:t -Me30ROB, Bl:lJleTaIOIIIHX B 3MR10D no
ny~epy B cacTeMe noxoa ,nefiTpoua. 

3. Ha6mo,naJlOCb H3MeHeHRe HaKJlOHa B pacnpe,neJleHRJIX aHBapRaRT
Roro ce'leW!JI t(,) B 06.n.acTR T~0,03 r3B ,nJlR npoTOHOB H 'If -Me-
30HOB, ROTOpoe cBJisaHO C H3MeR8HlieM MeXaHR3Ma pea.Krum~ 

4. YcTaHOBJleHO, 'ITO 3RaK acRMMeTpHR B yr.nOBl:lX pacnpe,IleJleHR
SIX cneKTaTopoB 39.BRCRT OT KaHana peaxrum, 'ITO KatJeCTB8HR0 cor.na-
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cyeTcH c npencxa3aHW1?,1a cneKTaTopaott MoneM c yqeToM q,a.RTopa no
TOKa R 3HepreTaqecxott 3SBRCRMOCTR COOTB8TCTByDmero HyxnoH-HYRnOH
HOro ceqeHRH. 

· 5. Iloxa3aHo, qTo B 06.nacTa 1mnym,coB cnexTaTopoB Mem.me 200 
MaB/c 6om,mag acRMMeTprur Byrne Mew nepe~HHHM 1mnym,cOM OT 
na.rtaDmero npoToHa K ne9.Tpoay a cneKTaTopHHM ayxnoHOM B peruu:~a 
np,JMoro pa3ro.na dp➔(pri)p MOllteT 61:lT:b 06':bHCHeBa B3ruwonettcTBReM 
B KOHeq110M COCTOHHRR Me!r,ey HeffTPOROM a npOTOHOM B TprutneTHOM 35::t. 
COCTO.fUIM. 

6. IlonyqeHBaH B TOff lite o6naCTR RMnyJU,COB cneKTSTOPOB He-
60JU,maH acRMMeTpaH B pacnpenenemm no yrny Mellt~ HanpaBneHReM 
mneTa HyKnOBa-cneKTSTOpa R nepena.HIWM RMnym,coM OT BaneTSDmero 
npOTOHa K nettTpOHy, a TaKllt8 qJOl)Ma naxa B pacnpenenerum IlO Qpp · 
( Gpp = MpP- 2Mp) B pattoae 40 MaB nM peaxuna rtepe3apH,IJ.KH 
dp->(pp)n xaqecTB8HHO OllRCl:lBSDTCH npR yqeTe B3aRMonettcTBRH B 

KOHeqHOM COCTOHHRR Me!r,ey nBYMH npOTOHaMR B CHHI'H8THOM 1$o-COCTO
Hmm. 

7. IloKa3aHo, qTo Y3KRi llRK npn Qpp~o MaB B o6naCTR MSJlllX 
HMnym,coB cnexTaTopoB ( Ps~ O,I raB/c) R MaJlllX · li:I ( Ii:( L 0,1 · 
(raB/c)2) B peaxunR nepe3apH,IJ.Ka c!p--,(pp)n, o6ycnoBneH cnaa-
3aBRCJIIDRM B3aRMonettcTBReM B aneMeHTapHoM npouecce pn➔nr nepe-
3apH,D.KH. 

. 8. OneHeH BKHan CllRH-3SBRCRMOro B3EmMOnettCTBRH B ceqeffilR 

nepe3apH,D.KR pn-> np np:e: /ti" O , xoTopuif oxa3ancH paBHHM 
(76±10)%. 

9. PacqeTu B RMnyJU,cHoM npn6naJ1teHHR c BKC He o6McHJDOT no
BeneHHH ::mcnepnMeHTaJU,HIDC pacnpeneneHRtt no Ps R Grr B o6nacTR 
6on:&mRX 3HaqeHRff 3TRX BenRqRH, a no /ti BO BC8H o6naCTR. 

10. lM 00':bHCHeHRH COBOKynHOCTR axcnepRMeHTaJU,RHX naHHHX oxa-
3anoc:& ReOOXO,IU™llM npnBneq:& M8XaHR3M C yqeTOM ~-R306apu B npo
M8JltYTOqHOM COCTOHHRR. 

II• OneReH. BKHan MexaHR3Ma C /:, -R306apott B npoMelKyTOqHOM 
cocTOHRRR B ceqemm peaxuna nepe3apH,IJ.KR d.p ➔ (pp)n. 3ToT BKnan 
COCTSBM8T ,_ 20%.' 

0CHOBHH8 pe3yJU,TaTl:l ony6nRKOBSHH B cne~DlllRX pa6oTax: 
1. B.C.A.nanamBann n np., IlpenpRHT Ollffi1,1-7645,.1ly6Ha,l973 • 
2. B.S.Aladashvili et al., Nucl. Instr. and Meth.,E2_,109,1975. 
3. E.C.AnanamBnnn n np., H~,27,704,1978. 
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4. B.S.Aladashvili et al., Preprint JINR,E1-98141Dubna,1976. 
5. B.S.Aladashvili et al., Acta Phys. Pol., ~,707,1976. 
6. B.S.Aladashvili et al., J. Phys. G: Nucl. Phys., l,711977. 
2• B.B.Aladashvili et al., J. Phys. G: Nucl. Ph;ys., l,1225,1977• 
a. B.S.Aladashvili et al., Nucl.,.Pb;ys., A274,486,1976. 
9. B.S.Aladashvili et al., Preprint JINR,E1-8870,Dubna,1975. 

PyxonncL nocTyn:e:na B ua~aren:&cxxR or~en 
I6 q,eBpana 1979 ro~a. · 
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