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I. BBF...UEHl1E 

HCC~eaOBaHHe HaepHHX peaK~H c yqacTReM aeHTpoHoB Bceraa KrpaAo 

BaEBYJl p<>.1Th B pa3BlITIDI HaepHoH ep1ll3RKld. TaR, HallpldMep, npa aeooasmax 

8RepI'IDIX peaxnaa (" d. , p ) II (p, d.) o~a38J.IRc:o alf.<IJe~HHM mICT%jeH

'1'01ol H3yqemm ccoaosesaoã CTPYRTypli aTOMHOrO HAPa / • AHa.1ms 
~ o nponecce Il73joro aacaaaaaa neHTpoHoB 1Il3 .Huep npoTOHaMH npo
M@KYTO~ aaepraã 73 IlpHBeJI K epoPMy.n:apoBKe KOHUeIIUWI ~TOHOB B 

Hlij>e / • IIpH BHCOlG!X aHepI'IDIX Hsyqelme peaxnaã, mnn.tmipyeMHX neilT-

POHBMH, npeaCTaBJIHéT HeCOMHeH.HW! aarepec WIH pememm neaoro pana 
npoc1JIeM PeJIR:THBHCTCKOit HnepHoA 1l>1l3maI. I1peltae-BCero H3j"ieHHe 'l'a:KHX 

pemt.I.ijIÜ aeooxonaao ~ anpoõanza pa3JIRllH.blX TeopeTlflIeCIGlX: nonxonoa K 

onnCaHKD penaTHBnCTCKO~ CTPYKTypH COCTaBHHX aaPQHHHX cnCTeM. 3aec:o 

eme OCT~CH OTKpliTUMH BonpocH BHOOpa CHCTeM OTCqeTa, OITHCaRRa pe~
T.BDHC'l'CIalX oó~eKToB c IlOMOmbD BOHHOBOA <PYHK~, BHneneHHH HeoóXOna

Moro R noCTaTOqsoro HaÓOpa CTeneHeA CBoóoaa CHCTeMü II np. I1peACTaB

nneTca o~eBH~, lITO ~ Ha OCROBe RoppeKTHoro OnRCaHH.Si BHYTpeHHea 

OTpytttypu PeJIfITHm1CTCImX OO'beKTOB MODO aoCnr:i:n nOHHMaHHH Toro, KaR 

RD8pItODJie R ronoaaae CTeneHH CBOÓOaa anpoaoa np0HBJlHi)TCH BO B38HMo

neAOTBWIX peJIJiTHBnCTCrorx: Haep, ao KaImX paCCTomnm Hy.KJIOHH B aeRTpo

ae OOXpaBíIBJT CliOI) lim~roraJIDHOCT:& wm KaKOBa poas meC'l'mmapxOBIiX 

ItoI$trYpa.o;d B BOJlHOBOH epymrn;e:H neiiTpoHa. 

B noo~e~ee ~peMff HaKanHZBae'l'CH Bce óOHDme aprYMeHTOB B nonDSY 

TOro. '«1'1'0 onpe Ae.nellBldt Kpyr nponeccoa, npoTeRaIllIlHX npJII CTOJIKHOBeHIDIX 

peJU1'l'lUlHO'l'OItmC 06~eKTOB, OÓJIalt8l>mKX BHYTpeHHel (HYK1l0HHOR HJm asap

ltOBoSl) OTPYRTy,poa. Mo&e'1' ÓUT1> 0rc~ B paMK8X Toro wm zaoro aapaas
'la mmy.lDJOHOro IIpnÓJIH&eHIDI /5-9. Ownw HS 'l'aIGtI: nponeccoa ·MozeT 

01t808TlJOJl pe81tInIJI ( d , p) H8 HJij)BX C nOCTa'1'OtUlO ÓOJI:bumM yrJIOM aaaera 
~oTOHon O'l'HOOnT~O nyqKa aeaTpoHoB BHCOROI 8HeprHH. 

II,pu USJIJiX yrJIBX HaÓJIilllemm BHX.On BTOpHtmHX nporoaoa B pe~ 

L' d. •P)X o6yo.noDJIes, RaR H3BecTHO, nponeccaaa CTpHIIIIlIlHI'8 H lIHII>paK
IHOHHOil lU1000~ aea'l'pOHOB. Pa3BJlITlie J!,1UI onacaaaa 3'1'lIlX Mexa.HllSMOB 

B ptlMIt8X MOJt6JW MIloroupaTHoro HYKJIOH-HYRJIOHHoro paCCe.HHWI noltXQlUl 

10SDOJIJD1.l' YUOBJI9TDOp1lTElJI})HO nccnpoassecra JlIHTerpaJl:bHIDt B.bIXOll nporo
10D 11 WC onen'l'p J) IIBTepIlaJIe mmyJrbCOB no IV 300 MsB/C (B CHCTeMe nOKOH 

2 

neiTpoHa) , npJAeM ;o1Jl8 Cn8KTp8 onpeWWleTCH KB8.lij>8'l'OM BOJIHo:ao1 

WyÍm~ neATpoua c )"IeTOM ee PeJ1JlTHBlICTCKOI ae4lolJl8I01B 710-13/. 
BHcoK~~BHe Q8CTR cnelCTpoB npoTOHOl1, JrICnyl1l8HHWt noA M8JlHMII yr
JIaMJI 14, 5 , OWISKo, B 60JIl»mel C'l'eneHJ1l 1iYBCTBl!TeJlldDi K -CTPYKTYpe 

nOBepmoc~oro6/CJlOJi H~eBJrI, tleM K ae'1'aJISM BOJIBOBOit WYHRItHJrI 
Ael'l'poua 115,1 • , 

IJo Mepe YBeJmtIelWI yrJ1B. perBcTp8l1,HH npcroaa 11 .peaK~ A( d , P)X 
ace 60J1l1we C'1'B.HOBBTCH BIUIBA nporoaoa, HCIlliTaBnmx B nponeoce p8SBaJIa 

nelTpoHOB cOYJ{apeHBJl c HYKJIOHaMH NHIIleHH. C npyrol cropoaa, npJrI aTOM 

HapymaJO'rCH YCJIOBlUl npoeHHMOC'1'H llRq>P8XuaoHHoro npll6JmaeBBSl. fiI'B AOC

TaTO'qflO 6o.zu,umx nonepe'IHHX m.myJI:bcax npoTOHOB· MOGO Hal(eHTLCH OIIH

cars peSYJIDT8TH H3MepeHIdt cnesrpoa npo'1'OHOB 0'1' peaKI.tIUl (d , p ) B 

pallKa:t 1I0neJIH xeCTRHX oOYA8pemdt, T.e. c nOMOlltD1> npoCTelme1t wmrpa»
MU PeJUlTlDmC'1'C,Oro~JIDCHOrO n,pB6JnmeHHH c OltHBM zeC'l'KBM COYJ{ape

HHeM HYKJIOHOB 5-8. EcJIH 8'l'a MOAeJIb OK8xe'1'CH cnpaBewnmol, TO wm
HHe O peaKIij!H (d, P) MorYT CJIYDTL B8GHM HC'1'OllHKKOM HHit}op.umHB O 

CTpYK'1'ype peJIJl'rJrIBBCTCKOro ltelTpoua~ 

He06xoWlMHM aJleMeBTOM OImCaHWI pemUijm ( d , P ) BaTOM npB6JIDe

mm Jm.WIeTCH m.myJIDCHOe pacnpeaeJI8HHe flYKJIOHOB 11 .neITpoHe. B peJIaTB

BJrICTCKOI RAepHoA pSHRe aTO pacnpegeaenae llpBBB:TO sajlaB8T:b o llOl101ltD1l 

CTPYKTYPHOI <PYHKlUlB G( IJ,~),' l(OTOpaJI onpep,eJISleT Bepoa'1'SOCT:& 06H!!.

PYDTL B 6UCTPO IBJOYlIleMCJI nelTpoHe HYMOH c IlOnepetIBIiIM mmyJJllCOM tl' 
li ~eit 't npononHOro m.myJl},ca 0'1' noaaoro HMIIYJI.»C' ne''l'poHa. 

MoaeJI:b ESC'J.'KBX COYW3peHJdl Y71e BCnOJILSOBaJIaCL 5,7 AWI onaoaaaa 
HHKJII)SBBHOI'O cneaepa nporoaoa, I1cnymeHHHX nou yrJlOM 2,50 11 p881U:gDI 

I2C( i~l ):1 np1il sall8JIDHol KHBe'1'lAeCKOI aHeprmt lleA'1'POSOB 2,1 raB/sy

KJloJlI • B pesYJIDT8Te npll onpene.a8HHHX SHallemmx ll8paMeTpoB C'l'PYK

Typsol 4lYJIK1UDl 6W10 aOC'1'HI'HYTO Ra,ec~eHHoe OIIHCaHBe 8KcnepoeBTa.JJ:D

ma A8J1H.HX. IIpo8B8JIB3HpoBallBd B 5, 7 onexrp npoTOSOB, OJQI8KO, ox
Ba'l'uBaeT AOBOJIldIO o.r~eHH,yl) 06JIaCTL m.myJILCOB OR0J10 SualleJDUI, paB
.aoro nOJIomme sall8JIldl0ro mmyJIDoa ltel'1'POHa, B RO'l'opol qyBC'l'BJITeJJlr

HOCT:b pe~1J11t'l'a'l'OB pacxeroa K llIsueseHHJ)' napaaerpoa C'1'PYK'1'1PHo1 W1BK-' 
I.UDl seBe.oxa. 

BeA8BBo 6wm BHIIOJIHellH SOBRe 8KCnepBMeRTam,swe BCCJIeAQ:samuI 

4lpanleHT8ItIDI peJIJI'1'BBBC'fCKIfX JteITpoHOB, B KO'1'OpIa cneKrps B'l'OpJABHX 

npo'l'OBOB ?W BSMepeHH noll'l'Jl J(P KBBeM8'lT1eCKol. rpaHl(IDi IX BCDY01t8lD!Jl: 

B pado'l'e I npo'l'O~ OT~ I2c ( d , P ):1 npil 8,9 I'BB/c peraOTPJI

poB8JDlCL noa 0°, a B /18 oneaTps npo'1'OSOB 0'1' paSB8J18 aeb'poBoB o 
IIIOIYJI:&COM 9 ThB/c sa JlJUlU BOAOPOJla, nelTepilH B yrJIepoJ'8 B8Meps.oc:& 

1I0,I( yrJIOM 0,139- Pa.It.IlOOR()JIJ)KY nporoaa,HCIIYIIlemme non yrJI.OM 0,139 PM, 

se MorY'!' 61iT:& cneRTaTOpaMH, 8 ,,I(OJDltHH lIlCIlbIT8TL JlteCTROe CTOJIKHO

6b'J,.tghdi:Uii~n. ~HCTH1JT \ 
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aesae c MHIIleHl>J), WUfHHe o peaxnaa I H( d , P )1 npa 9 raB/c MarYT CJ1Y
UlT:b xopoDJHM TecToM, so-nepasx, peJJHTIIBHCTCKOli MO l.teJIH aeCTIWX COYIUi

peHIdt B UeJ10M. Bo-BTOp.bIX, CTPYRTYPHOI <PYHKItWl l.teJTp<>H8. D -qaCTHOCTJIr, 

88BHCmroCTH CTPYRTYPHOA <PYHK~ JT nonepesaoro m.myJl:&ca; aH8JD1ISY Ho

Dia aRcne~eHTBJIDHHX ltSHHHX 18 :B nOCBH.IijeHa H8CTOmnaa: pa60T8. 

2. ~ TIDPIDi 

OCHOBHHe lPoII4YJlbl MOlteJm peJ.IHTmmCTcKJa aeCTKHX cOYW1pemdt UH 

aocnpcaasegea, onapaacs aa ~eitHMaHOBcKYD AHB.rP8MMHYD' T~. Hcxoll
~ Wf8l'paMlII8 Wlli pea:KIlHH d P~ PX nOKa3BHB. aa pac, I. 3lteC:D ;B 
0608Ha1i8eT BaneTÊllOum:li neATpoB. A - npoTOH-MHDIeHh, ~ H t - HYKJlOHli. 

C - perHCTPBPyeMHA ~poTOH. MO npeJtQTaBJlSleT 8M1IJ1HT1JtY WJJl oCHOBHOro . 

nponeoca B8aHMOltelcTBIDI t A~ Cd.. (J~ H8IJleM eJIYtl8e aTO pe~. NP... 
pX). n~eM HYKJIOH ~ HaXOlijlTCH BHe M8CCOBOI nOBepxHOCTK. 

B j3 

R 

PJlC. I. HcxoltH8H wmrpaMMa MOl:(eJIH aeCTKJIX cOYWipemUl lWH p68KItJH 

cLp -+ px. Od03H811eHHR: pas~CH.fmTCJi B 'l'eKCTe. 

'fleTlipe.wepHf:le mmyJ1DCH rmCTlIYJIIlIX B 38A8'18 118CTlIIt (Od08Ha'leBU 

tl8CTIIIt R COO'1'BeTCT~ tIeTlipexmmyJIDCOD CODna~) YJlQdHO 38IIBCaT}, 

B BKJte 

:l.
B~ - B)

B == CP,- + 4p~ , 01' , P~. - LI P~ , 

A"" ~ A'" 
A ':: ( Pi + '1P~ , e, ,- P1 + LJ P ) ,

j 

4 

"- -l, x:~.t, ~I) 
}3 +.«1:'" l' + e,. }

S3 =-Jl-~JP,.( + l.Ití-~)P" ? -iT ,(1-~)P~ - Lf(f-~)Pl ' 

~ -~ ~ ~~ 
i + t'l' -'" t + e,. )

(. g = ~ p~ + 'i ~ P", ' i'l" ~P", - 4~ e; · 

ll,p11 '1'axol aamca qeTHpexmmym.cH B , •••• ~ onpel:(eJI8HH B 06lileM aaoope 
CBCTeM OTO-qeTa. ~CJi BJtOJ.l1t OCR BSaHMoJteACTBJiJJI, a Ollpezte;neHHaa 

CHC'l'eMa OTCqeT8 SBlt8eTCH COOTBeTCTBYX>JIlHM BHelOPOM Pf H P:t • TSR. Ha

npHMep. B CliICTeMe 6eCKOHe~Horo nmyJThC8 (em) Pl. ..-00. a B JIB.dopa

TOPliOA. cacreae KOOpnmaT p", ... (Ed.. + J"Jd. }/2. P =m.A /2. B ~INYJIaX (1)f 
BeJIHt1J1H8 

s, + g3 
~ = s, + 1f3 

(2) 

HMeeT CMaCJ1 itOJm npoitOJlhHOrO m.mym,ca ~ac'l'~ B , yrIoCEMoii WparMeH
TOM g. B eBH; KBaAPST "HeWJ!3Ht1eCKOA" M8cca aroro <pP8.I'M'eHT8 .f 1. onpe

JteJIHeTCa 58l\OaOM COXpaHeHIDl aHepru B ::: g" + .130 B BeplmUIe. onacaaaoo
me! ltl{CCOIJ;R8I.lDl ~eATpoB8: 

!t. "- .....Lt'''::: 'i (1 - ~) 13 .- df-> - t T 

(3)i - a 
1'7 ecrs nonepexaaã m.mym;c ~Pa.n.teHTa ,g • 

no npaBPIJlaM BlffiICJIemm WiBrpaMM ~eam.,8Ha mmapHaHTHOe ltH@lep~eH

~HOe cexeaae npouecca, cnacaaaeaoro I1.K8I'paMMol ,pBC. I. Momo aa
mIC8'1':D B une 

E cl.:=_i_fl.M(B"~~)I'" l(f;,A) ~E. d.:(gA~CX).
 
c ele 1 (1nf3 i 4- m,,'" f 1 (B lA) E~ coLe (4)
 

SAeC:b Ec H E)-' - noaase 3Hepr,o qaCTm::t C :B ~ • m. - Maccs' ayKJ1oaa, 

I ( g , A ). I (B ,A ) - HQapH8HTHH:e nOTORE: CTaJ'IIGJB8D1lWCCJi xacran, H8

npHMep. 

r (~)A) ~-V(t·A)"-~t1.A"" 
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rAee liA - lIeTHpeXlWIIYJI1l0H tlaOT~ g 11 A, a lU.. (B -'Jo tJ) - HHBapu~ 
aBTHWI aMIlJDlTYNl ítKooo~artHH nelTpoHa H8 JtBa HYKJI0Ba. ,lJ,aJrbHe'bDWI ROH

KpeTHaauwt MOAeJIH KaK paa-H onpeneJJJIeTOSI onoo060M saMHBa BeJIHtlHHl,l 

c/J := Jt{(B-E~) 
t?"-m~ 

B AH8rpaMMHoA TeXHHKe ~ebMaHa aTa Be.mmm8 HBJIJIeTOSI IPYHK~eA olUlol 

nepeMeHHol, 1> = ~ ( e.'- ), llpHlIeM B HepeJIil'l'HBBOTOROI reopaa lJ.)YHK~ Y' ( t2.) 

HMeeT BepoHTHooTHHA OMHO~ 11 o T01IHOOT»D no MHOKHTenH OTO&AeCTBnaeTOH 

o BOJIBOBOI Wym<~el AeITpoHa. B peJlHTBBHCTOKOM ~8e ~ ( e~) Tepae'l' 

OMUCJI BOJIHOBOA WYHK~, nOOKOJI»KY, B lIaCTROOTlI, noMHMO nponeoca JOIO

. OOUilaI.tJDI AelTpoHa npenOTaBJIJIeT TaRae BRJIan 0'1' nponecca amm.rPI.JIHI.tr 
aHTJIHY1U10Ha ~ ~eITPOHe. B eEH, 0J,tH8K0, BRJIaA T8KBX nponeccon copaaa
eTCSl B HYJI1l I9, H B6JII{q}IHf <j:J o TO'qHOOT»J) JtO MHOlDl'l'eJ.UI :i. / fjr MODO 

1I0TOJIRO,a'l'l» K~ .B0JI!IOBYD WYHl\IJ;lD) "B wmm.m:Ke aa nOBepxHOOTH OBeTOBoro 
W,POHTS" 9..20 , 21/ . HMeHHo B em 

~ 

./U..(B ~g~) _ :r(~1f1') 
(5)C"-m'" - ~ 

~ ~ 

'rne :f' ( ';f '~'l') - BOJIHOBWI lJ.)YHK~ B nep8J1eHHHX 'J' 11 t T , KO'fOpUe mma

pJlaHTHH OTBOOHTeJIDHO npe06pasoBaHd JIopeHU,8 B npo~OJIbHOM HaIlpaBJIemUI, 

o Hop.mpoBRol 

(t~)J fi ~(~, ê7 ) I" ~J~ (6)l~U-~) =- i · 

nO~Tamm (5) B (4) H BOOn0JIb80BaB1IIII0l» OOOTROmeHHeM 

::: r1tc!tT~ 
E~ j-'! 

no.nyq:JlM AHH IIHB8PJ1aRTROro OelIeBIIUI BHpaaeBlle 

cl6' J -'!> .... I(&,A) d..6' 
Ec ~ = oL J e.teT G-.g j B ("f J t'l) 141(8 A) Ec ~ (g A- ex) 1 (7)

ole <1 a I doe 

zoropce OOBII8J(8eT o n,PJIBeaeHIWM B /5-8/. 3aeol» 

6· 

...... i I - 1:1.. 1 
Gg/ B (~7iT) =:. i(~n:)3 't(d' t1J ~(1-d) 

li 
- OTPYRTYPHaH IPyuKIij1a, BUpaJrBDl\SfI BepoHTHOOT:D 06H8pymI'l'l» KOHoTHTyeHT 

'l'HIIa g B_HAPe B o AMei npoUt>JIbHOrO "m.myJIboa" ~ 11 nonepetUmM HM

nyJIDCOM t T • 3Ta WYHK~ HO.PMHpoBmm YCJIOBIDmm 

L f GgjB (~1 f1') c1Ag d.trr == N , 
t (8) 

...., -'I>t' JG~/B (~lt'1') ~d'Jd.e.'1' == 1. 1 

l'Ae N - tlHCJIO KOHoTH'f)"eHToB B Hv.,pe B • Bropoe H3 YCJIOBd (8) Bupam

er 3SROH coxpaaeaaa mmyJIbca. 

UoWlepKHeu eme paa, 'CITO ~ Te.X!mKe JtRarpaMM ~eIBMaHa: Wymn.tKH 

cf.> =J1i(B+&~)/( (1_m:-) "3a:BHOH'1' 0'1' oWIoit nepeMeHHol r (B npeaeope

lteHm OImHOBIlMl! OT9rreHaMH 0:a060Wi), 1II n08TOMY ":f ( ~ ,tr ) ,YS38JIOO:& 6li, 
Ta.KEe AOJ.Ima 6HTl» WYHK:uHeA OlO!oit nepeaeaaoâ, T.e. "t' ( ~ ,Lr ) ;: 
;:~(e?' ( ~,t,.J). e APyrol OTOpoHH, B aTol TeXHHRe B neHTpoHHoA aepaa

ae z,teATpOH nepeXOWlT B ABa ByKJI.OHalO Boa6nAeHReM p83JIHlULWC creneaeã 

OBo6oWi, B 'CIaOTHOOTH MeSOHHYX /2I • EcJm, oJ,tHaRo, orpaHHtmT:DCSI TOJID

XO HYKJ!OHImMH OTeneBHMH OBo60z:tH, TO BOJ1HOBaR lPymtltIDI ~ (~ ,tft) B 06
meM CJ1Y1{ae 6YAaT JUJJIHT:DOSI wymtIJ;ael ltB1X HeaaBlIIOM.MbIX nepeM9HHHX.. Bon

poc o TOM, S8BHORT JIH aeIOTBHTeJ1bHO BOJIHOBWl <pyuKIJ;Wl :r 0'1' OWlol 

wm JtBYX nepeMeHHWC, HeJIl>3SI pemHT:& reoperasecxa MIS-S8 aenpHMeBJ4MOOTH 

TeopD BOSMYJlleB:IDl. OH MOllteT 6HT» pemeH TOJI:DKO nyTeM oon()OTaBJIelDUl o 

aKonepEMeHTOM. 

Momo BHlteJIHT:& lUla noltXOw;i l:VlR: KOHKpeTHS8IUm OTPYKTYPHOit <PYHK

I.tBH GU B( ~ ,t'['). B nepBOM na JmX BlIA aTo! <PYHRUHH Bu6HpaeTCH H8 00

HOB8HxH paOOMoTp.e~ T~opeTHKo-no~eBHX MOAe~eA HYKHOH-HYR~OHHoro 

Ba8KYOAeloTBBH 75,7 • a 1IHCHeHHHS aHatleHmH oB060~ nBpaueTpoB H8

XOWiTOSI H3 cpaaaeaaa;;,SYJI1lT8TOB pacseroa o aKonepHMeHTaJI:&JmMH: ASH

HJBm. TaR. B paõore npu onacaaaa RHK~aBBHoro onesrpa npoTOHOB, 

JlonyllteHHHX no A yr~oM 2,50 B pe8RUD 12C(d ~ )X npll BatlaJI:DHol xaae

TH1IeOKOI aHepru AelTl>OHa 2,I raB/HYR~oH 11< CTPYRTYPHWI lJ.)ymc~ 
AeATpOHa 6WX8 BH6pàaa B DAe 

-+ No [ '<lli -~) J 1 (9) 

Gg;.sl1,lr) = 1(~rc)"5 [MtC't)+t;J:l.T f +1~/{84+M2.(d)J ~-1 , 

1 



rne 

~ D),,:t. :t.. 
M (~}= U-~)tl + d~ - ~O-~)B , 

No' - HO.PMHPOBollwm MHOUiTeJIll, a 3H811emm napaaeepoa 'â 11 S'" 6wm • 

Bbl6paHH paBlWMH 3 H 0,2 (raB/c)2- COOTBeTCTBeHHO. B r 60Te /7/ ÓTMe

xaaocs 'T8REe, lITO 3Ha.tIeHIDI iJ = 2 J4 e5"'~ 0,08 (raB/c) COOTBeTC-TBOB8JIH 

61i CTPYRTYPHOA WYHKUWl "XilJI:bTeHOBCKoro rana" iWl neATpoHa. K aezoc
TaTKaM Ol1J4CJiBaeMOrO noaxona Momo OTHeCTH B03MOmOC-T:b rPeHOMeHOJIOrB

llecRoro yqeT8 BKnaAOB HeCRO~KHX peaJI:bHO eymeCTBYDmKX MeX8HHSMOB B 

pm.m8X MexaHB3Ma, npeAeTaBJIeHHOrO AHarpaMMoA mmY~CHoro npm6Jü1EeHIDI 

(plilC. I), 3S cxer Bap:bHpoBaIDIJI napaaerpoa, ........
 
BTOpoi IIOaxOA R onpelteJIeHIW CTPYKTYPHOA WYHKLtHH GB/B ( ~', eT ) CBo

WIITCH K saWiHIW cnocoda npe06pa30BaHRR: HMIIYJ.lbCHOrO pacnpeAeJIeHHJI HyR

JIOHOB B. AeiTpoHe ':f ( k) npa nepexone H3 CliICTeMH nOKOJi aelTpoHa B JIa

60paTOPHYJl CHCTeIq ROOPAHHaT. 1Ipu: aTOM npezncaaraeeca 06IRHO, lITO CS

MO HMIIY~CHoe pacnpe Ae.neHHe .llBJIJIeTCH CKBJIJlpHOI lPYHKI.tr4eA HMIIYJI:bCOB. 

qTO xacaercs CBHSH MeEAY (~, lT) li k , TO B JIHTepaType HcnOJlbsyeTCH 

HeCKOJI:bKO :aapHaHTOB TaRol CM3R, npzao ~, B ROHe1lHOM cxere , R pas-
HIDI pesyn'l'aTWI. ~ 

HaB60JI.ee eCTeCTBeliliHM npeACTaBJIJIeTCJl nepexoa OT nepeaeaaax k R 

( ~, 1''1'), OCHOliaHH1àA aa 38ImCId wmSPHaHTHOA BeJllAI/IHü 'f, onpeneJIeHHoA 

BHpaEeOell (2), BJIa60paTopHOA CHCTeMe KoopwmaT li B cacreae n/io~ 

neATpoHa- (aToT penenT nepeClIeTa 3KBHBaJIeHTeH HCnOJI:bSOBSHHOM1 B Ia): 

~to + e, iFi 'L + k,:t.' + KJ ... 
E,.. ::' k'l' .~= B + .B" 3 MJo 

IIPRM2HM aTH COOTHOmeHB.fl H YCJIOBBJI HO{MHpoBKH ~ymn~ ~/J3 ( ~, t-r) li 

lf ( k ). MODO llOJIY1lHT:b 

_ Mrtko ..., ~ ~ 

GIl./B (4) i T ) =-kk IY'(K) r k =,}YI'1.l.+ r- (IO) 
a 0- .3 ' o • 

APlroi QSCTO HcnOJlbsyeMWt cnocoo nepexoga OT mmyJIDCa BHYTp,eHHero ....,. ...... 
itBDeBlUl ~OHr k R nepeMeHJiHM (lj ,l.T) OCHO:OaH· aa JIpRM9H91:lKId 

COOTHomeHHl 20 : 

1- --2.. ..... :t.' r-:--:;;"1' 
~::: Vttl.1.+K) +.f,. + g3 = v'~~+ k. + k3 -lo- 

t'f' := k'1'Bo+B3 :tk() 

BaTOM CJIYllse p,eiTpoH pàccM8TplmaeTCJi KBlt BOJIHOBoA naaer ltBYx CB060A

8 

ma HYRJlOHOB. TorJl8 

3 
-.. 1 k o I _ /2

Gt/B(~li'T)= ~ .... ~ lJl~) (11) 
m. +- k T 

3. PE3YJI1.>TAnt PACtIETOB 

B Blipaaeo6 (7) wia ~epeHUHanDHoro cexeaaa peaRUHH I H( a,P)X 

BX.O JtRT mmapHaH'l'HOe cesesae npouecca ~ A~ ex. OtleBHWIO, lITO B paccaa
TpnaeMYXl HaMH o6JIaCT:b cneRTpa BTOplltUlHX npoTOHOB (Ie r~ :6-3/ 2 ) onpeae
JI.RlOlUd :BKJIal1 ltEleT peaxUWI ynPyroro paccemm.a: npOToHOB ltefTpOHa Ha 

nporoaax MIDneHil. HeROTopwt BRJIail MorYT naB8T:b TaRae peaRJ.tlIH n.. p.. prt ,
+ o . 

pp ..PA , n.P" Pl::::. R JtPyme Heynpyme nponecca, B TOM CJ1Y'lae, xorna 
peaRUIDI gA... CX .fIBJI.HeTCH ltBYJC'tlaCTHtlHOA, COOTBeTCTBY'il1l\ee el ceseaae 
Momo npeACTaBU'l'D B BHlle 

E l!~(tA~CX)= ~I(gtA) 8(rn; -m.~) d,b, l~A~Cd..). (12) 
c etc Jt ctt 

3llec:o olG' (t A.. Col )/ clt' npenCTaBJIJIeT W1@lepeHIJ.BaJIDHOe ceseaae peax
I.ijd11 tA .. Cd.., nepeM8mwe ~ I H t / SIBJIJmTCH o6~ mmapHaHTHbIMH ne
peMeWWMR WIH aTol peaKI.tW!: 

-6/ = (g + A}~, t <; (t _ [ ).t. 

Ka:K y_e OTMetIWlOC.&. BYRJlOH t HaXOJ:ijtTCH BHe M8CCOBOft nOBepx:HOCTH; aTO 

OOCTOHTeJIDCTBO yqHTHBanOCL TaRaM 06paaOM, ~TO B paClIeT8X HCn0JID30B8

JIJlCIí SHatleHWI d6 / d.. t ' , HalneHHb1e lWi ~I li t ", BlilU!MeHHHX nPH "ae
~SJNeCROM" 3HBQemm RBaJij)B.T8 YaCCli aroro HYRJIOH8 i"-:) rn.."" (CM. (3». 

~epe~Hoe cesesae peaRl\D.IH( 01" P )1 HB.XO~oc:o' aeaocpea
CTBeH:HHM 'qBCJIe1!WllM JW'l'erpllpoBaJlHeM no nepeueHHHM ~ II t T • H.aJmlme B 

lUilpaaemm (12) Ó-<Wm<~ IIOSBOJIJieT Hs6aB11TLCH 0'1' HBTerpllIpo:Ba1D1Jl no 

oAHol aa ne,pElM6BHHX (HaIlpJIMep. ~ ). IIpH aTOM BHpaKeD6 (7,> IIpeodpasy

eTCSI K UIU 

(TfM4,)( o(d. ~ ~ (13)E : = :t rn-A f j 0-;1J) Ig I - oLb' 
c <te. ;n;"'~J. o ~t1~I-~.1 GI/$(~'r.,.) oI,t,(&A-'>CoLHTJ.t,d.oI. 

"T/')11." 
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rJ,te 
CL =.B 

~ + (Bo+B 3 )(rn-A - Co "- ( 3 ) 
, 
, 

<X - yrOJI Me_Ar BeRTOpaMB I T J4 êT , ~ ~ H ~;l, - ROpHll YpaBxeHBSI 

m - C - C r-z, -1.J+ fT 1..... 4> :t-
A o 3 + l..j a - -- - meL - (e, - C-r) =O, (14)

[	 ] [Bu+B J ~ 1-~ 

BHp8aaDIlerO 3aROH coxpaueHIDI qeTlipe.xm.myJlbCa B Bepnnme Bs~olteAcTBHR: 

g + A = C + cl , 8 rrpeAeJW IUiTerpupolJaHKfi HaxoWiTCH HS YCJ10BHH, QTo6H 
~ t 11 ~:t. 6WIH AelcTBHTeJlbH.YMH l.lHCJI8MH. lIo Mepe npH6JlH1temm K RHHeMa
TWieCROMY npeAeJIY peaKLtHil I H( d , p)1 (B aTOM c.nyq8e X = P + n ) o6JIaCT:b 
aarerpaposaaaa CT.HI'HBaeTeH B TO'lKY, 8 BlNHCJIHeMOe AH!fxPepeHI.tR8JI:b-
Hoe CeqeHHe CTpeMHTCH R HYRID. 

II~ BWWOJIemm HH'I'erpaJIa (13) A1IH HMIIYJlbCOB pernCTpJrlpyeMHX npo
TOROB Iê I OT 3,7 AO 7,3 raB/c BeJIHlIHH8 ~' MeWIeTCH B 06JIaCTJ4 npHMeIr
HO OT 5 AO 15 (raB/c)2. IlapaMeTpHSamm WI<IxI1epe~8JI:bHbIX ceqeHHA yqH
TllBaBmJI1XCH B pacxerax ~yxqaCTHlIIWX (11 RB8SHltBYXllacTHllHwc) nponeccoa, 
HaftneHHble ltJ1H aroã 06JIaCTH ~' , npHBeJ,teHH B npwrOJKemm. 

PeSYJI:bTaTli HeKOTOpHX BapHaBTOB paCQeT8, BHllOJIHeHIWX B paMKax H3
aoseaaoro B npenunYmeM paaneae 4)oP-18JIJrlSM8 MOJ,teJm peJIJlTHBHCTCKHX secr
RIU CTOJIRHOBemdt, nORa38Hli H8 pile. 2 H 3. lIa pRo.2 IlpHB9~9HH HM11YJI:bC
Hlie cnexrps nporoaoa, HcnymeHHHX noa yrJIOM 0,139 pan B peasnaa 
IH( d , P)X npJrl 9 raB/c, BH1lJrlCJIeHmle no 4)oPMYJIe (13) B rrpeAI10JI6aemm, 
qTO Bce aTH npoToHH HcnYCRaDTCH B pesYJI:bT8Te ynpyroro paCCeHHRH npo
TOHOB AeATpoHa aa nporoaax MH1IleHH. KpBBaR I cooraercrayer BaPJrl8HTY 
paCqeTa co CTPYKTYPHOA. 'l>YHKItPIel, na:aaeMoA BHpallelmeM (9) (rrpH lJ' = 3, 
S'" = 0,2 (I'aB/c)2 H No = 362,9 (I'aB/c)2). KpJdBHe 2 H 3 npeAcT8BJIJmT 
B8pi'[aBTH pacxeroa co CTPYKTYpHNMH 'l>YHKl.ijlRMII (II) JI (10) COOTBeTCT
BeHHo. rAe B xaxecrae lf (k ) 6Hja ,CnOJI:b30BaRa BOJIHOBaR lllYHRUBJI aeAT
posa JV,IJl napW1tÓROrO nOTeHnH8JIa 22; HaIJOMHlW, qTO lllYHKnmt (10) il 

(11) pa~amCH cnocoõoa nep~xoll8 OT IOOIYJIDca BHYTpeHHero itBDeHWI 
HYKJIOHOB k R nepeM~HHbIM (~, f T ) . PaCqeTH, BH1lOJIHeHHlie c JlCn0JIb30Ba
HBeM B xaxecrae l.j ( k) BOJ.IIlOBO'~rx~ ltelTposa, nOJlYlleBBol ltJIJI no
TeHI.tUJIB Pelaa c MIl1'KlIM ROpoM • RaDT pesyaTaTH, 6JIH3KJle R no.ny
~eBBHY c BOJIHOBol ~~el nelTpoH8 Ana ll8paEcKoro nOTe~8JIa. 

~3 cpaaaeaaa Rpi'[lUa I, 2 li 3 c aKCnepDeH'1'&JI:bHYMJrl Jt8HHJ.WH BBlr 
HO. qTO 

I) B6JII1sJrl 0'1' MaKcHMYMa aKcnepoeHT8J1:bHoro pacnpenezeaaa, B 06JIa
CTH IIMllYJ1:bCOB perucTPJrlPYeMHX npOToHoB AO 4,9 faB/c (~HLle"V 

SHa~eHWI (k I , ROTopHe rrpH aTOM AOCTlI1'aDTCSI, COOTaBmm'l' 140

150 MaB/c), Bce BapHaHTH paCqeTOB ~aDT 6JIH3KJrl9 pe3Y~T8TH; 

10 

et)

4; 
C1) 

I H 

l'	 ~ 

gt...., 

J' 
~ I; 

a... 
-es 
c: 
-es 
<, 

b 
C'l 
-u 

C'l 
a... 

<, 
W 

J 1 I I • , I I I 1 -+------J-------,-+--+--__+____+_-, I I t I T 

d+H->p+X 

4 5 6 7 

p, raB/c 

PRc.. 2.	 HMnyJI:bcHIDt cnexrp nporoaoa, saperacrpaposaaaax nOA yrJIOM 
0,139 paA BO B3~0,eICTBRHX aelTpoHoB c HMnyJI:bCOM 9 raB/c c 
HAPBME BOAQpona 18. CWIOllIHHe RpilBlie I. 2 H 3 - pesYJI:bT8TH 
pacxeroa no waIJl'YJIe (13) B npennonoaeaaa, qTO soe nporoas 
HCnyCRaDTCH B pesYJIDT8Te ynPyroro pacceHHHH npoToaoB aelTpo
H8 H8 nporoaax r.mweHB, co CTPYKTYpHhIMH 'l>YHKltWIMJrl (9) (npR 
saaseaaax napaMeTPoB 2' = 3, 8~= 0,2 (raB/c)2, No = 
= 362,9 (raB/c)2), (11) H (10) COOTB9TCTB9HHO. 

2) paCqeTli co CTPYKTYPHOI !IlYHKUBeA, no.ny-qeHHoI R3 HepeJIHTJllBHCT
cxoã BOJIHOBOI 'l>YBKUWI ltelTpoH8 If ( k), .nytIlDe OIDICHBavr BHCOROBMnYJI:Dc
HYJ> q8CT:b cnexrpa nporoaoa B TOM CJIY1l8e, KorAB MeEnY k Jrl (I;t, :t,. )I" 

I	 HCnOJI:bsyeTCH caass (11), OCHOBaHHaH 118 npenCTaBJIemm aelTpoHa B BHJ,te 

IJ. BOJIHOBOro II8KeT8 D:BYX CB060ltHWC HYJUlOHOB; 
1'- 3) JIYl{Wee OllHCaBHe aRCnepKMeHT8H:bHHX naHHHX AOCTIrlI'aeTCH co 

CTPyRTYPHoit ~y~eit, BHClpEUIHOH B BR).l;e (9). 
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JJp.nbHeAmero y.nyqweHHJi OIlHCaHWl 8KCnepHMeHTaJlDHHX WiHHHX MOmO 

n06HTbCH" Bap:&BpYH napaserp 8'" B CTPYRTY.PHOit ~YHKwm (SI. OKaSlffi8eT

OH, ~TO ~opMa aKCnepHMeHTaHDHOrO cneKTpa npoTOHOB ~e Boero Bocnpo

RSBOAHTCH IIpH 3Ha~eHIDIX 8t, ~ 0.6 - 0,8 (raB/c )2. 
OTMeTHM. ~TO HB O~ as paccMoTpeHHHX B8pH8HTOB pac~eT8 He BOC

npoHaBoltRT ~eJII4l!HHY ceseaaa B MaRCHMYMe nporoaaoro cnexrpa ( npH 

4,3 raB/c),npH~8M~ OOB~eHKH MSRCMMyMOB 8RcnepRMeHTanDHOrO H B~C

JIeHIDIX cnesrpoa nOCJIeWU!e HYZHO 6WlO OH YMHOJKHTb H8 Ros~eHT 1,18
- 1,36 (B 3aBHCJ4MOCTH OT B8pHaHT8 p8CQeTa). l1MeH B BHItY, 11TO BOSMOE

HaH caCTeMaT~eCKa.a OmK6Ka B a6COmfrTHOI HOPMHpoBRe HaMepeHHüX ~e

pe~HHX ce11eHHA COCTaBJIfleT ± 15%, YX8KeM, TeM He MeHee, m APYrKe 

B03j~OEHble llCTOlUUIIQI aroro paCXOl:lt8ImH: 

I) B~n B H3MepeHHHa cneRTp rrpoToHoB OT APyrax npo~eccoB, OT

JIH'iHblX OT ynpyroro pacceaaaa nporoaoa aaaeramero ne:2Tpoaa H8 nporo
HaX ~eHJI; 

2) cYIlteCTBoB8HBe l1.Pyrn Me:xaHBSMOB paCCM8TpHB8eMoit pe8K~ 

IH( d., P )X, OTJlH~1W.X OT npencraaaeaaoro W48rpaMMo:2 pRC. I. 
llepBaJI 14S YK8S8HHI:U IIpHlUW 6ana JilCCJleltOBSH8 B H8cTOHIIlel pacore , 

lia pac , 3 KpID3l:iMH 3, 4 H 5 nOK8S8HIi m.mYJIbOHHe SaBilC1'!MOCTH ltH~epeH

I.tHaJIbH.HX oe~eIiJd nponecca I a( d , P )1. BWIHCJleHHHe B npeWIOJIOllelWIX, 

lITO HYKJIOH H8JIeT8imlero neilTpoa8 YQ8cTByeT B peaRItWIX h. p... p Vt. • 

NP-+ pb:. H NP-+ PNJ[ COOTBeTCTBeHHO. IJap,aMeTpKS8mm WlqxpepeHIUt

aJIbHWt ce~eHd. WIH S'l'HX pe8KUH~ npneneH.b1 B np:wroJltemm. illTpn:OBOI 

KpnpA 2 H306paEeH BRMA oCHOBHOI. peaR~ pp-+- pP , BWUICJItHRI:iA co 

CTPYRT)"J>HOit ~YHKIUlel (9) (rrpR ?H8tIeHWJX napaaerpoa <à = 3, Ô = 
=0,8 (faB/c) R N =331,5 (faB/c)2),a RpaBaa I npe,I(CTaBJIJI8T cYMMY scexo
ytlTeHHWe BRMAOB OT npoueccoa BS8HMo'nelcTmIH HYKJlOHOB netlTpoHa c M1/1

meHDIl. B MaKCBMYMe nporoaaoro cnexrpa BKJIaWi HeynPyrHX npoueccos co

CTaBrúDDT He 60~ee 17% no OTHome~ K BKJI8ny npoToHoB OT ynpyroro p-p 
paCCeaHKH, OCTaIDmeeCH pacxoKAeHHe pac~eTHoA KpHBOA I c aKcnePJ/lMeH

T8A:&HHMH uaBHHMH B MaKCHMYMe Cll6XTpa COCTaBJIHeT OKOAO 15%. 

4. WBO)1Ji 

BIiIIOJIH~BHHI aH8JlJIlS cnexrpa llpoTOBOB. ilCnymeHHllX noa yrJIOM 

0,139 p8~ B p8sY~TaT8 WParM9HTauHH ,I(e!TpoHoB c KMnY~coM'9 TsB/c H8 

R,1ij>~ ..BO.IJ;OpO,I(a, nOSBOJJ.HeT Q,IJ;aJIaT]) CJI8A)7JJItae BHBO,IUl. 

I. B lleJlOM PeJLfITllBJICTCKasI MOlleJU, aeCTKBX cOY4t8peHd npa p8syY

nOM mI60pe CTPYItTYPHO! WYHKl.l,HJ! neA'l'poHa YAOBJIeTBOpHTeJI:&HO OmICJJB8eT 

H
,I 
II 

:I 
I -'-+--+--+--+ -+- -oi- --4--+--+---+---+-'-+-- +-.._~- I I I I ~

I 
! 

c{) 
o	 

d+H->p+X~ 
(l) 

H 
Pt 
~ 
~ 

(\	 :g-
-1 

10 . 
a... 

-o 
c: 
-e 
<,
 
b
 

N 
-o 

N 
a...
 

<,
 
W
 

6 ;; 

p, TsB/c
-, 

&C •. 3.	 To xe, 11TO H H8 pac, 2. KpRBlie 3. 4 Jr1 5 - BlUla.JUi nporoaoa OT 

peaRI.U11 n, p... pn, , NP'" Pb. 1!1 NP'" PN.TI cooraerceaeaao; 
KpilBaR: 2 - BKJI8n uporoaoa OT peaRUHH pp...pp , BIRl'ICJleIlHf1fi 

co CTPYKTYPHO:2 ~~HK~el (9) (npz 3K8QeHHHX n8paMeTpoB ~ = 3~ 

8~ = 0,8 (faB/c) , No = 331,5 (raB/c)2); RpHBSH I - cYMMa ' 

Bcex YRa3aHHHX BKJI8nOB OT npo~eccoB B3aHMOne:2CTBHH HYKJIOHOB 

ne:2Tposa c r.mme_HbIl. 

sxoneplWeHT8.1lblWe n8HHHe o peaxIV4B I H( d , P ).1. OTCIJWi Momo Sa:KJm

1iXT:&, 11'1'0 HaMepeHHe BHCOROXMny~cBHX qacTel cneKTpOB npoTOHOB, ZC

nycK8eM11X c 60JIbUIBMll nonepellHLlMll mmyncma BO B38l1M0AelcTBI!JIX, peaa

T1lBBCTCKJU lt6ITpOHOB c HltP8MH, H1IJIHeTCH s~eKTHBIWM cpenCTBOM 1!IsY1ie

:l
 HHH CTPYKTYPH peJlSiTIIBBCTCKOro ltelTpos8.
 

2. 3KCne,pHMeHTaJI1,IiHe lt8HliIie ae ynaeTcH OIlKC8T:& c 1l0MOlllDIl CTPYR
i'" TY.PBHX ·epymc1ld. BUBeneHHHX H3 He~JIHTRBHCTCKOI BOJIHOBO:2 WYHKUKH 

4 . 5 
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neITpOHS. 3TOT ~T MOa:eT OSH8't18Tb, 'CITO "CTPYl<TYPH8Si ~YHR~
 

Jf,/B (~ ' t-r) ~OJI1IUIa 6JiTb ~YHl{l~eA @YX HeSaBBCmMUX nepeMeHHHX l<J J[
 

er , OmICliBaKll11HX npOJ1OJIDHOe H nonepesnoe WlJitlleHBJl ROHCTRTY6HTOB
 
J1eAT.POHa. 

3. HeCMOTpH aa aOCTHI'Hj"Toe YJ10BJIeTBOpHTeJIbBOe onacaaae WUUWX, 
CJIeu,yeT ilMeTh B BRro", tITO aapsapoaaaae napaserpoa CTPYKTYPHOI !WHK
UKH MOlleT OK8SST:bCH aKBHBSJIeHTEUAf ~eHoMeHonorHqeCKoMY yqeTY BKJIaKOB 
peaasao cYlIteCTBYJ.)DnU, no ae OXBSqeHHIiX ltHsrpaMMol HMIIYJI:Dcaoro npJI
6JmlteHWi MexaHH3MOB. 

ABTopH CtIBTaDT CBOKM .npERTHHM nOJIrOM BHp8SHTb 6JISrO~pHOCT:D 

npoWeccoPY M.r.MemepRROBY S8 BHHM8HHe K pa60Te H neHHHe o6cyaneHRH, 
a TaREe M.A.HrRaTeHKO H r.H.!HKacOBY 38 o6cyaJ1eHHH H KpHT~ecKHe 

3aMetI8HWi. 

IIfl1JIOXEHHE. IIapaMeTpH3an;mI aKCnepHMeHT8JThHUX aaaasx no lttIqxpepeH

lUIaJIDiWM CelieHHiIM peaKUldi pp ~ iJ P ~ /1..P-;,. Pn, , N P .. Pts , NP~ 
~pNJt B 06JIaC;TH 5 ~ -S/,$ 15 (faB/c) • 

PeaKmISI pp...pp 
).J.11.a no.nyqeHWI n8paMeTpH38LtHH Wi~epeHI.UiWIbHorO ceseaas ynpyroro 

p- P paCCe.flHHH 'CnOJID30BaJlHCõ aKCnepHM6HTaJIl>lWe ztaHHble, npn6lteHHHe 
B pa60Tax /24-26 • QT06Ji yqeCT:b cEMMeTpKD yrJIOBOrO pacnpeneJI6HHH yn
Pyroro p -p pacceaaaa OTHOCBTeJlhHO yrJIB 000 B C.U.M. WIH 3HB.'1emUt 
I t I I > to, rne 

to =[( s/- t'I't~ - tJ..).l, - 1../ m~ e-J /i -!lI , 
, tI 1

llMeCTO t CJIeMeT HCnOJI:b30BaTh 3H8l1eHHe - ~ to - • B OOJl8CTH It I ~ 

~ t o napaMeTpJrl3au,KH 

exp ( a, + t t ' + C t'),) npIl I tIl s I te I , aG (M6

at' (pP"'PP) (raB/cY' 1={ exp( r) npJl I ti I > f t c I ,
 

OTpaaaeT W4~paKUIrlOHHHA xapaxrep p- p pacceaaaa B 06JIBCTJI M8JIIll.X It' j 
li npBMepHO JmHelHyD 3amICBMOCTb BeJmtnUiH tn {cl6' /ett') OT nepeueHHol 
v= - t' tJ.,'/( t' + IA. , ) npa OOJIbl1Ii:lX It' I • 3aec:& t c.= - '6/2 C , nepeaeaaaa 
r B~cnHeTCH H3 COOTHomeHHH
 

..
 
r =rc -(1I-"-<:)(~ - (o) /(Jvo-17""e ) , 
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rne l.I<:.=v-(tc), ~=17(-to)' rc~a,-f,~/4c, ro = ~+rllo, a K08<P
~eHTJi Q.. , .g , c. , <à' ,f B HHTepBMo 5 ~ ~I 1- 15 CfaB/c)2 Momo 
HaitTH H3 BHpaaemdt 

a, = 5,02 - 0,0393 ~' , 

~ ::I (6,37 + 0,158 ~')(raB/c)-2, 

c = (2,99 - 0,05 ~/)(raB/c)-4, 

'â' = 3,98 - 0,294 ~ 
I 

, 

f =- 2,436 (raB/c)-2. 

PeaRIWI n.. p.. pn.. 

A1IH napaNeTpH3~ J1H~epeHnHaJThHOrO ceseaaa pe~~ n.-p pac
ceHHHH H83an BCnOJIh30BaJIHCh AeHHHe npn 1,8 11 8 raB/c 25, qTO COOT
BeTcTByeT 3H8qeHRHM ~/, paBH~ 5,57 H 14,18 (raB/c)2. 3.KcnepHMeHTaJIL
lWe naHHhle annpoKclDIBpoBaJnfCh BJipaaeHJl.RM}i 

'1,2. 
olb MO exp ( aí + gf t + C(t ) npll o ~ tI:> t-o , 
clt' (n,p+ rn) (raB/c)2) = { exp( (.(,:t + g"t l ) np:a: to>; t", 
rne 

to =[-t t i - t,,,) + v'(~ 1 - t ~ ) '- - 1..) Cd Q.,1 - 'I. ",-) J/ ;t Ci , 

8 3SBKCl!MOCTa Ko~eHTOB 0.,1' .tl' C1, (i:l-' t.:t. OT ~I B BHTepe-
CYJJIlleM aac HBTepB8Jle 6wm npHHRTJi J1lUIe~: 

ai. = 6,09 - 0,44 SI , 

e,i = (24,7 + I,I6~,')(r3B/c)-2, 

Li = (128 + I~,3~/)(raB/c)-4, 

ev", = 5,03 - 0,413 ~I , 

g,- = <I,40 + O,298~' ) (raB/c)-2• 

PemUIM NP~ P~ 

)J,{ulJwe VeaKlijIH PI) -+ r c:+ B o6JIacTB MaJIIiX /25/ 11 OOJI»~ 3Ba
lIem It'l /2 llapalleTpll30B8JJJIICh B BHAe 

eXj) ( a... + t t ) npH I t' I ~ to,~b ).. Â ( aro ) _ { 
ttt' (I P P ) (faB/c)2  exp ( ~ - v / 1To ) np1! I t I I > to, 

rAe '\Y BMeeT npeBBJdt CMHCJl, 
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. ~ 

te}	 = S[,!(gtt"o-1)'J...+ Lfvo((l.-~)IS'-(g1To-{)J!1, 
• 'J) :t 1. l. 1

::>	 = s -{. -mA -me -nt.A ~ 

ó...-	 = 3,84 - cr,I79 ~/ , 

lb	 :% <O,7? + 0,7445') (raB/c)-2, , 
~ = 4, 79 - 0,497 5 , 

lí = <0,1054'''' 0-,02183 ~/Hr3B/c)2.-o 

Ha OCHOBamnt paccaorpenaa, npoaeueaaoro B paMK8X MOneJIH OAHOIIHoHHoro 
06MeRa c yqeToM H30TOfiKqeCKOM HHBapBaBTHOCTH CRHbHHX BS8HMoneAcTBMÁ, 

.	 o
'W4tftPepeHUHaJlDHOe ceseaae peaRUWI n, p...Pli. TIOJIaranOCb Oj:tHHaKOBHM c 
CeqeHHeM peaKUJm pp... pÓ.+• 

·PeBlq.IBR N p-+ pNn: 
BKHan npoToHoB 0'1' npoueccoB MesoHoo6paaOBaHHH, He CBH3aHHHX c 

poaneHHeM ~ -J4306apu, ytmTlmaJICH CJIep,yDItiM oopasoa, 3KcnepllMeHTWlbHae 
wumae o WI<PPepeHUHwHHX celleHIIJiX .;p. (Mx) ::= oLtG' / clt!clM; lUI.R: peaRI.tIIH 
pp~ pX npJ4 3, 4, 5, 6 11 7 ThB/c /24/, onacasanaae HepeSOHaHclIIiA 

lIJOH B 06JIaCTH I,05 ~ Mx s 1,55 I'3B/c2, paS6HBaJmCn sa noaoca iI!HpmIoti 
6..M ' OTEeqaDlGle pasHIaf 3HaqeHIDIM M x; BeJ1l{qHHH olb' /01.t' HaXOIlHJIHC:& 1113x 
COO'1'HOmeHHR olG/oLt' = 2~i( Mx),ó,Mx H 8IDIpoKCIDI.HpOBBJmCb BHpallemun.m 

clb' /olt' = exp( Q,o+o...i1r). 

OxaaanOCb, l{TO B .OXBarHB8eMOM H3MepeHHHMH pa60TH /24/ BHTepBane ~' 
(OT	 7,-7 no 15,2 (faB/c)2) Halj.teww:e Ko~eHTIi 0.,0 li Cl-1 zopoao 
Bocnpox3Bo~TCR 38BHCRMOCTHMR 

, ,'J., 
lQ,o = ~oo + l\Â.(lf ~ + tO.- 01 ~ , 

,'J., 
~1 = C\..-10 + a.H 6' + a...11 ~ '. 

Koa~eHT.I:l a, i. K WIJI pa3H.1:lX .M x npoeneHH B CJIelU'J>lltel Ta6JIlIne: 

Mx , r3~/c2 1,1 1,2 1,3 1,4 1,5 

0.. 0 0 10,45 9,14 9,21 9,48 10,22 

0,01 , (raB/c )-2 -1,666 -1,330 -1,356 -1,343 -1,393 

Llot ' (raD/c)-4 0,0533 0,0405 , ,0,0444 0,0436 0,0442 

0,10 -12,40 -12,86 -9,46 -7,61 -6,54 
.. 2 

(1H	 , (raB/c)- <i,5G6 1,591 1,141 0,813 0,623 

0..11 ' (raB/c)-4 .-6:'0574 -0,0584 -0,0440 -0,0301 -0,0218 
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lIpllBeAeHH8H Il8paMeTpllS8I.tB1I npeAOTaBJIReT /.tHlIxlJepeHUHaJI:&we ceqeHllR pe
aIutidt er-+ pn rt" H Pp'" PPTe o. JJ,lm l(H@lepe~WlDHHX ceqeHd peax
IUlA n, p-. pn..Jt 

0 H n, P'" PPrt" paCCIIO'1'peHHe, OCHOB8HHoe aa MOlleJIB on
HOnHOHHOrO 06ueRa, ~eT Koa~eHT 3/11. 
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~r~peH fl.C., Pa3~H C.B., ~A~H H.n. P1-86-729 
On~caH~a peaK~~~ lH(d,p)X np~ penHT~B~CTCK~X 3Hepr~HX 
Ae~TpOHOO B MOAen~ ~eCTK~X cOYAapeH~~ 

B pBMI<8X peJlflT~O~CTCKO~ MOAeJl~ ~e.CTK~X HYKIlOH-HyKIlOHHbIX cOYAapeH~i1 Bbl
nOIlHCH aHaJl~3 ~MnynbcHOro cneKTpa npoToHoB, o6pa3y~~xcH nOA yrIloM 
0,139 paA o PC3YJlbTBTC $parMeHTa~~~ Ae~TpOHOB c ~MnYIlbCOM 9 r3B/c Ha RAPax 
BOAoPOgB. Y4TeH~ DKnagw Kal< ynpyr~x, TaK ~ Heynpyr~~ npo~eCCOB B3a~MOAe~

cTB~A HYKIlOHoa ge~TpOHa c npOTOHaM~ M~WeH~. nOKa3aHo, 4TO B ~eIlOM peIlAT~

8~CTCKaA MoAeIlb ~eCTK~X cOYAapeH~~ XopOWO 8ocnpO~3BOA~T OCHOBHble oc oôe auo
CT~ cneKTpa npoTOHOB. nY4wee corftac~e c 3Kcnep~MeHTOM AOCT~raeTCA co CTPyK
TYPHO~ $YHKU~e~ Ae~TPoHa, aprYMeHT~ KOTOPO~, on~C~Ba~~e npOAOIlbHoe ~ no~ 

nepe4Hoe AB~~eH~H HYKnOHOB, HBIlRDTCA He3aB~C~M~M~ nepeMeHHWM~. 

Pa60Ta BwnOIlHeHa B na6opaTop~~ BW4~CIl~TeIl~HO~ TeXH~K~ ~ aBTOMaT~3au~~ 

OHHH . 

Ilperrpaar Oõsenaaeaaoro HHcnrryra snepnsrx HCCnellOBaHHH. Ilyõna 1986 

Azhg1rov L.S., Razin S.V., Judin N.P. Pl-86-729 
Oescrlpclon of the lH(d,p)X Reaction at Relativistic 
Enerqloa wlth the Hard-Scattering Model 

Tho momontum spectrum of protons emitted at an angle of 0.139 rad in 
the 'rnornontatlon of 9 GeV/c deuterons on protons is analysed in the frame
work o, tho rolotlvistic hard-scattering model. 80th the elastic and ine
lastlc Intoractlons of deuteron nucleons with target protons are taken into 
account. On tho whole the relativistic hard-scattering mode} wel I describes 
tho Qonorcl 'ootures of proton spectrum. lhe better agreement with the ex
parlmont la obtalned by using the deuteron structure function with arguments 
Indopandantly d05~rlbing longitudinal and transversal motions of nucleons 
In dou~oronl. 

Tho Involtlgotlon has been performed at the Laboratory of Computing 
TochnlquOI and Automation, JINR. 
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