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1. }fCCJIe,o~e napBHX ItOppe.11l!!llIH qaCTlIIl;. ~C.!l C 6JIHslU!

Ml! CKOPOCTJ1MH 1-3 • .!lBJI.!leTC.!l B HaCTO.!lIIIee BpeM.!l npaxTHlIeclU! e,ltlmCTBeH-l

HHY MeTo~oM. C nOMO~LD KOToporo MOEHO onpe~eJIHTL npocTpaHcTBeHBHe H 

BpeMeHBHe pasMepH 06JIacTH reHe~ ~OHOB. UPB Bsy-qeBBH napBHX KO~ 

peJIllIU!i npoTOHOB. o6paso:sammx B a,lijloH-~epBHX B3aBMO~eAcTmmx. 6Wl 

06HapyzeH 8~RT YCBJIeHB.!l aTHX RoppeJIaQBi C BOSpaCTaHBeM BMDyJILCOB 

BTOpB1IBHX npoTOHOB/4- 7/. He~aBHo 8TB pesYJILTaTY 6WlH nO~TBe~eHH 
TaDe ~aHH1:iMlI B ~ HeATPolio.lS/. AHaJIOrBl!HIiA 8IP}JeRT Ha6~C.!l ~ 
npOTOSOB. 06pas~c.!l BO BaaBMo~eAcTBB.!lX T.!lEeJIYX BOHOB/9 • 

Hs ~pMaJILHOrO CpaBHeHB.!l C TeOpeTHqecKKMK paClIeTaMH/2•3/. npe~
nOJIar~ rayccoBcKoe pacnpe~eJIeHBe TOlleK resep~ HyKJIOSOB.CJIe

~eT. lITO npOCTpaHCTBeSHo-BpeMeHHHe pasMepH 06JIaCTB reHep~ Me~eB~ 

HWC (p 1. 0.2 r8A1,c~h~~P~~g \a~OH-~epBHX cOl~apeHlUIX cymeCTBeB~ 
BO 60JILllle pasMepoB B BpeMeH. xapaRTepswc ~ seBos6y.u;eHBHX ~ep. B 
TO lie BpeM.!l paSMepH 06JIaCTB reHep~ 6HCTPWC (p > 0.3 raB/c) HyK-' 
JIOHOB OKaSHBaDTC.!l COnOCTaBHMHMH C ~epHYMB paaMepaMH BJIH MeBLme xx. 

KOBe1lBo. npB aTOM B03HKKaeT Bonpoc 0 npaaOMepBOCTH TaKOrO cpaBSeBnR. 

T.e. BOnpOC 06 OT~ ROpP~OSHWC KPBBWC. cooTBeTcTB~ paa~ 

HHM p'acnpe~eJIeHB.!lM TOlleK reHep~. HO xapaKTepHsymmBXC.!l o~ H Te~ 

lle cpe~eKBa.JUlliTH'lliHM p~COM <.",">'/~. ORa.3HBaeTC.!l. lITO HCnOJIL30Bat

SHe upB aHaxa3e 8KCnepHMeSTaJILHHX ~aHBHX 60JIee peaJIHCTK1IeCKHX no 

cpaaHeHHD C rayccOBCKHM pacnpe~eJIeHHA He npHBO~T K cymecTBeBHOMy 

H3MeseHHlD pesYJILTaTa. Tax. ~ CpeJlHeKB~aTH1IBHX PaztHYCOB B l'IHTep

BaJIe 2-5 ¢M SaMesa ~OMepsoro pacnpe~eJIeHB.!l TOqeK reHep~ BHyTPm
if£. J 1./:t

CcpePH C p~COM !l =; I':J <',.:> raYCCOBCKliIM pacnpe~eJIeHHeM (npa TOM 

lle SBalleBlDl MaRCHMYMa KOPP~OHHOif ~) npHBO~T K He6oJILmoMY 

SaBHmerurn BeJIH1D!Hli ECJm ayKJIOHhl :PI3.7Iy'<I8JOTC.!l no<,.:.>:l. (sa 5-6%). 
3aKOay .HaJ:IDAPTa H2.J ae60JILmOrO CJIM B6Jm3H nOBepxaocTZ CcpePH C p~~ 

COM R=Vf- (r-:;> (TaK8J1 CBTyanwi COOTBeTcTByeT Olies!> Ma..n:J:jM ~HaM 
CBo6oJlHoro npo6era HyKJIOHOB B ~epHOM Be~eCTBe). TO npH rayccoBcItol 

DapaMeTpli!3~ 3Ha'IeHlfe <. r- ~:> * OKa3HBaeTC.!l 3aRRllteHHHM sa 5-12%• 
Ha6JID.!1.aeMill 6oJILmoii p~yc 06JIaCTH rel:lepauml: ( R,."" 2 /(", ) :RJIli! 

60JILmOe BpeMR. BCnyCItaHB.!l (C zr '" f{)/&, ), no-BlI,l1;HMOMy, xapaKTepHI:l ~ 
uponecca reHepaJJ;lilI T.e1IJlQBWC (p < Q.2 IJillLc) HYKJIOHOB. YCBJIeHHe 
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lie ItOPP~ C .I¥UlLHeImHM yBeJm1IeHBeM nmyJILCOB JiYK.lI0liOB MOI:eT 6HTL 

CJIe~CTBHeM YMe~eHB.!l nonepe1lHHX paSMepOB 06JIaCTB reHe~ HyKJIOliOB. 

Taxoe YMeHLllleHlle Donepe'DlllX paaMepoB MOI:eT 61lTL CBflSaHO C S8I4eTHHM 

YBeJIK'IeHBeM ~ cB06~oro npo6era JiYK.lIoHa A B ~epHOM Be~eCT
Be C POCTOM nmyJILCa ( ;t z O~6 ifM nps 0,2 raB/c H ). =i.8-3.6 qu 
JIpR 0,3 - I raB/c). BHT.!lH1Ta.!l 4K>IJM8. o6JJaCTZ reHepanllH (TP16Ka) MO

lleT npoeCTK It yrJIOBOIT samtCBMOCTH HyKJIoa-JiYK.lI0HHUX ltOppeJIRI:(l!.'Ji. Hac

TO~ pa60Ta nOc~eHa TeOpeTH~eCKOMY H axcnepRMeHTaJILHOMY Hsy-qeHKO 

SToA saBHCBMOCTH. 

2. K.aIt BSBecTHoI2 , 3/. YSKlle napHile KOPpeJISU:tIIH npoTOHOB C 6JmslUt

Ml! nmyJILCaMH j[ yrJIBMll BWleTa BOSH1Ut8J)T Kax CJIe~CTBile Tpex q&ltTOPOB: 

~epHoro H ltYJIOHOBCItoro BSaBMO~elcTBHI B KOHe~OM COCTO.!lHBH j[ aqqelt

Ta aBTHClDIMeTPK8~j[ BOJIHOBOI~. Hs-sa ltYJIOHOBCltOro OTTaJIKBBa

HB.!l npB .tJ.P '" /p.-Pz /-of-O (P,-: 1. - HMUyJILCIl npoTOHOB) BePOXTHOCTL aa-

6Jl1U);eHB.!l lJ)J'fX llpOTOHOB CTpeMIITC.!l It HYJIIl, T.e. ~OJI:I'.HH aa6Jl1),1taTLC.!l aH

TltKOPpe.ll.lU\'D. C ~yrol CTOPOHil. npBT.!lraTeJILm xapaxTep ~epHoro BSa

BMO~elcTBIS B ltOHe~OM COC'l'O.!lHBH npHBo~T It BOSHKKHOBeHKD DOJIO&HTeJIb

HHX KOppeJIRllldl. B pe31JlLTaTe npB He CJIBllIKOM 60JILIlIIIX paSNepax o6JIaOTH 

reHepanllH HyKJIOHOB KOppeJIlU{ltOBHBJI WYHRIlifSl 1,;1 (P,-: f) (OTHOmeHBe 'DIC

JIa npOTOHHHX nap K 1IHC.lIY HeItOpp~OBaHHHX nap) RMeeT M8XC1lllf9l4 npB 
K*""" .~-7r ::::' 20 MaB/c ( K"' .. ~p - HMnyJILC O,llHoro HS npOTOHOB B 

~e ~ 

C.n.M. napH. ~ '" ;{/; l.- 60POBClUti P8JlilYc). BIlCOTa SToro MB.KCBMYMa. 
~e • 

a TaDe !JlOpMB. SaBHCBMOCTH ltOppe.lUlI{aOHHoit ~ OT LI P • onpe~eJI!l

eTC.!l paCCTO.!lHBeM r- Ne~ T01lK8MB reHep~ npoTOliOB H paaHBUel 

t BO BpeMeHaX HX BClI1CKaHllIl. IIps STON M8KC~Hoe SHa~eHHe 
£2 (l,,/f ) TeM 60JILme, ~eM MeHl>IIIe r H t- 2,3/. 3TO yBeJIK'IeHBe 

CBII3aHO C TeN. ~TO BeJIB'IlUm ~t (if. if) B!lpazaeTC.!l qepes BQJlHOBYD 

~ )1,B';fX npoTOHOB. npe~<lTaBJlllDllYD co6ol BHe 06JJaCTj[ CULHoro Bsa

Jl[MO~eICTBlilli cynepnOSHD;HJ) DJIOCItol H c<PepzqecKoA BOJIH. HcxaaeBHWC -..y
JIOHOBCKHM nOJleM. K paCTeT C pleHloIIIeHHeM paCCTO.!lHH.!l f" II' Me~ TO'llta.

MH HClI1CKaHllIl npOTOHOB B HX C.U.M.~) UPH Depexo~e B 06JIacTL ~eICTBIS 
~epHHX CU STOT pOCT pleHbmaeTC.!l. TaR ~TO JIpH ~OCTaTO~O M8JlHX pas

Mepax 06JIaCTB reK6pauo rrpOTOiiOB ( ,., "'.s 0.5 ifM) KOPPeJI!l.lJ;l[OBHaSl 
if' 

~UBa nepecTaeT sa~ceTb OT'" B nOJIHOCTLJ) onpe~eJI!le'l'C.!l DOTeii-

D;HaJIOM BSaBMO~eAcTBlS/IO/. 

"B ~e HC1I1CKaHllIl HyRJIOHOB .3 o6JIaCTH C ~OCTaTO~O 60JILmKM cpe~
.t i/:l

HeKBaJij)8TiI'lHHM ~yCOM «f"/ > 3 q.u) aTa aCl'IMIlTO'l'lma MOI:eT 61lTL 

pacnpOCTpaHeHa B BHyTPL 06JIaCTH ~eICTBH.!l ~?pHHX CU C Y.1{eTOM nonpaB

RH. nponopD;HQHaJlbHOA a~KTHBHOMy P8JlilYcy 3 (CM. Taue
/10/). 

.,---)......--.'~-.3 
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~ BYHCHeHRff KaqeCTBeHHOH SaBHCHMOCTH yKaSaHHHX KOppe~n OT 

CyYMapHOrO HMrryALCa KOHe~ npoTOHOB ~OCTaTO~O rrpoaHanHSHpOBaTL 

era BIlBRHHe Ha BeJIHtmHy ,. ,.f • 3HaqeHHe 1".1t CBfISaHO C paSHOCTLIl 
-i>' 

llpOCTpaHCTBeHHHX H BpeMeHHHX Koop~aaT TOqeK HCrryCKaHRff npoTOHOB ~ 

H t B CHCTeMe Ha6~eHRff rrpe06pasOBaHHeM ~opeRQa: 
....... .." 


fl'.r r;. r;Jt-", y(r;-vt/ (1) 

r~e V 11: 1 - COOTBeTCTBeHHO CKOPOCTL H AopeHneBCKHH ~TOp napH 

npoTOHOB; r.: H rr - rrp~OALH8K H nonepe~8K KOMnOHeHTH BeRTOpa 

I" 
~ 

no OTHomeHHll K HanpaIlJIeHHIJ CKOPOCTH;' 
~ 

napH rrpOTOHOB. Co-

OTHomeHIDI (1) B npaHUHIIe npHBO,llHT K CYIIleCTBO.BaHHIl SaBHCHMOCTH ~yx

'CIaC~ KoppeARUHH OT aHeprKH H yrAa BHneTa paCCMaTpHBaeMHX 'CIaCTHU. 

KOHKpeTHHi ~ TaKOH SaBRCRMOCTH CYIIleCTBeHHO onpe~eAReTCH YCAOBHHMH 

reHepauHB npOTOHOB. IIp. OTCYTCTBHH Koppe~ M~ KOOp~aTaMH H 

BpeMeH{l,MH B Aa60paTOPHOit CHCTeMe O'l'CqeTa (B qaCTHOCTH, B cJIy'iae rayc

COBCKoro rrpOCTpaHCTBeHHQ-BpeMeHHoro pacnpe~MeliWl:. paCCMaTpHBaeUOrO 

~2,3/) HS (I) cAe~eT, qTO 

<r: It 2. -> ;; ,2 (.(r;. 2,> ~ v;t <t » . (2) 

B aTHX YCAOBHHX aqqeKT B8aKMO~eHCTBHH B KOHe'UlOM COCTOHHHH rrp. qHXCH

poBaHHOM~Ae BHneTa ~onaeH yMeHLmaTLCH C YBeJIHqeHHeM KMITYALCa naps 

npoTOHoll"/; ~ c<J,epRQeCKH-GRMMeTpH'Uloro npoCTpaHCTBeRHoro pacIIpe~e
JIeHHH OR K TONy lle He SaBRCHT OT yrAa BHneTa IIpOTOHOB. 

PaCCMOTpHM TenepL MOJIeAL HcrryCKaHRff rrpOTOHOB HS IIpOCTpaHCTBeHHo

BpelleHHHX TOqeR, pacnOAozeHHHX Ha 'l'paeRTOplDl: lIe~i?Oi 'CI'aCTHUH, JIBR

.,.eica 00 CKOPOCTbll it qepes ~epHoe Be~eCTBO II - MO~ML KOPpe

.IIlq)OBaHBOi "Tpy6Kll". B aTOit MO~eJIH KOOIUJ,HHaTH J!! BpeMeHa MaKC1IMa.JlbBO 

KOPpe.lllilP°BaHH: 

r;;-; ut 
) 

r: :: O. (3) 

-1> 

3~eOL r;; 11 t: - npo~OAbH~ H nonepellaaa KOMIIOHeHTH BeKTOpa r-
no O'l'HOmeHllIl x OCH pea.JU(HJll U • OTc~a 

r r cos e r; r;; Sin &..J (4)L II ) 

r~e e - yrOA BHneTa naps npoTOHOB. CAe~OBaTeJIbHO, COrAaCHO (I), 

r-}f2. "" r;/ [S,"-<& 1" y'«J-cosq)":]. (5) 

4 

TaKHM 06pasOM, ROpp~OHHaH ~ J(u. (t{~) 6y~eT MaKCHMaJI:bHoi 

~ nap, BHneTaDItBX BIIepe~t:' MHB1I148.l1l>HoA - ~ nap, BHneTaDIIHX Ha

Sa,Il;. llpJ!! aTOM ee SaBHCHMOOTL OT HaIIpaIlJleHRff BHneTa rrpOTOOOB ~OAllHa 

OCAa6eooTL C YIIeHLmeHHeM CKOPOCTH IIpOTOHOB (a TaKlte IIpH YMeHLmeHHH 

paSMepoB 06AaCTH reHepallWI ,0 SHaqeHHit, npH KOTOPWC tJlYHKUIDI/?1l (i{,r:,.''''j 
yxe He samtCHT OT f'" ~, CM. 10/). .Il.nH KOJDIqeCTBeHHOI onellltR 3Tora 

a~KTa MH HcnOALSOBaJIH rayccoBCRoe pacnpe~eJIeHHe ~epHoro Be~eCTBa 

C ,IUlcnepcllel rt/ = (1,5 qm)2 II yqJDI rayccoBCRoe pa3MHTHe npocTpaH

cTBeHRo-BpeMeHHHX TO~eK reHe~ Boxpyr T~eRTOPlDl: nepBR~oA qaCTH

mol C ,IUlcnepcllHMH 0; = (0,5 <1M) 2 , (I <1M) R r;,"" = (I qr.)2. BH6PIiH-' 

Hoe SIf8.QeHHe I18.paMeTpa r;, COOTBeTcTByeT Cpe~eKBa.D;pa.'l'II'UIOMy pa,IUly

cy ff rq ,;y 2,6 \1M. 6.IIHSKONy R cpe)tHeKBa,l4paTlI'UIHM Pa,ll;HyCaM ~ep yrJIe

po~a (2,4 qm) • BeOHa (2,7 <1M). 3TlI H.lIJ.la RCnOJIbSOBaJWCL B xaqeCTBe 

MHmeHeA IIplI n~eHHII 3KCnepHMeHTaJILHHX ~aHHHX, aHaJIHsJlIPyeMHX B Hac

T~el pa60Te. llOTeHUHaJI ROpoTRo~eicTByDmerO B3aHMO~eAcTBHH 6PaJICH 

B ~e IIps:MoyI'OJJl>HoA JDW. 3'1'0 npH6JlDeHHe nOSBOAReT SHa'DlTeJILRO 

YNflHbllIHTL BPeMH CqeTa If8. 3BM lIt rrpH yKa3aRHHX pa3Mepax 06AaCTH reHe

PauKH, 06eCne'DlBaeT TO'DlOCTL BH'DlCJIe~ RoppeARUHoHHoA tflYHK~ 
D % nw\f'l.u B MaKcHMYMe Jiy'IIlIe 10 ( CM. ) • 

PJ!!C. I. npe~CKasaHHH Mo~e~eA ~ 
SaBHCKMOqTH BHCOTH MaKCRMYMa ROP5 , , 
 P~OHHOi tJlYHRUHlI (K* = 20 MaB/c)
(\I r.,/J;,.J'(~$,i):" 
~yx npoTOHOB OT CROPOCTJ:I. 11 yrAa BS~ 1

(\I,\f"/"'~~5t') 
JIeTa napH. CnnomHHe KplIBHe COOTBeTR"''''' "',12 , ... ..., CTBYIlT MO~e.IIH HeKOppe~OBaHHOA(O.2j): 

, ,4 "Tpy6Kll": rr; =(0,5 , It 1,5) <1M,"'-....- ___(O~,j) 
 (Q5.t~

to ' .... ..{o,s,tJ- - --- _ -- ""': r;,. = 1,5 <tM II T; = I <1M; nyHK

........ -----: 
 TBpHHe KplIBHe OTHOCHTCH R MO~eJDI 
............ 

.............. -

RoppeJDIpoBaHHoi "TPy6Kll": -::r; = (0,2 1)

.JL (0,5 , 1) qm, f'i, = 1,5 <1M, z-:, 
-~3 I qm. BeKTop R '" ~eDT B WIOCROC

D, 06pasoBaHHoA a:arrpaB.IIeHlleM Tpy6
I iii I I I I t l.JJ.L ..LI lQl :. BeKTopoM V .nPHlleM ?".1 v

90' 180'ff Ii) 
llPH [Mill KPlIBHe HSMeHJIJ)TCH He 60

..ee 'If.eII If8. I.5~. 

Ha PlIo. I BIl,IUIO, 'If.'l'O yze ~ V = 0,2 (u = I) yrJIoBaH S8.BJI-

ClDIOCTJ, ROp~ JlBYX UPO'1'OHOB OKaSHBae'l'CH CYI1teCT.BeHBolt. ilPH cTpo

rOM mmo.uesu: COO'l'H01le1lJlH (3) .S 8.H&1.1Hsa B!.IpaJIeBJ!H (5) BIlTeKaeT, qTO 

B CJI11Ul~ BHJI:eTa IIpoTOKOB B nepe.D;HDll nOJIyc<J,epy ( f) > f- ) BHCOTa IIIiIKa 
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KoppeAffUHOHHO~ ~ paCTeT C yBe~~eHKeM CROPOCTB nSpH npoTOHOB 
B HHTepBa1Ie 0 « v ( Va: V <NO. ,nOCTB.I'ae'l' MaltCBMyMa nplt V~ ~ • a 
saTeM npR V", v.. YMeHhmaeTCR.. iIPR BIiJIeTe B S~ nOJIyci.(lepy (()? f ) 
3~KT MaKC~eH ,n~ Hep~TRBRCTCKBX rrpOTOHOB R rraAaeT C ya~~eHK
eM KX KMUyJIhca. B peaJIKCTll~eCKOj!, CRTy~. Ror,ns yqTeHO paSMHTHe 
npOCTpaHCTBeHHO-BpeMeHHHX TO~eK reHepauKll BO!tpyr TPaeRTopKH nepBR~oi 
~CTHUU. POCT KOppe.lIHll.HOHHolt lilYH1t!.UUl C yaeJIneHKeM CKOPOCTB npOTOHOB 
B rrepe~eA nOJIyci.(lepe BeChMa He60JIhmoi R CMeH.fleTCR. naAeHKeM rrpH CROpo
CTRX.c~eCTBeHHO MeHhmHX Vc (CM. PHc. I). 

llepelneM K Mo,ne~ o~oBpeMeHHoro HcnyCKaHKR. rrpOTOHOB HS 06~CTR, 
onpe,neJIeHHOA rrepece~eHHeM TpaeKTopKH nepB~oA ~CTKUU C ~epHHM Be
lIIeCTBOM (rrpe,neJIbHHil: C~ OTKJIOHeHKR. 0'1' ci.(lepRecltol ClIMMeTP.HiI) 
Mo,neJIh HeKOppeJllllp0BaHHoit "TPy6KH". B aTOM CJJY'I8e ( t :; 0) liS (1) 

H (3) nOJIylUlM 

f"x 2 = r;,l ( J'LI?.l & --r r.2C()S2tV. (6) 

CJIe,nOBa'l'eJIhHO. Koppe~ 6y,neT MRHHMaJIhHO~ R O~aROBOit .nJI.fl 

nap. BIiJIerBEmHX Brrepe,n R Hasa.n. H MaRCRMaJIhHOA - ~ nap, BIiJIeTanmRX 
no,n yrJIOM 900 • TaR ze, KaK H B rrpe~ cJJY'I8e, 3Ta aHHSOTPOITHR. oc
Aa6eBaeT C YMeHDmeHHeM CKOPOCTH rrpoToHoB II C YMeHbmeHKeM pasMepa 06
AaCTR ax reHepauHB. OHa TaKZe YMeHbwaeTcH. ec~ yqecTh KOHe~ none
pe~a pasMep 06JIaCTH reHepauHH R pas6poc BpeMeH RcnyCKaHKR. npoToHoB. 
Hs pHC. I rrpRBe,neHH pesYJIbTaTH pac~eToB C RCnOJIh30BaHBeM ralccoBCRoro 
npOcTpaHcTBeHHo-BpeMeHHoro pacrrpe,neJIeHKR. To~eR reHePauHK:~ =lI.5 ~)2 
H r!J. =lO,5fj)v1)2. 1I\ifJl)2, (I,5~)2H r.;'" IiIN)2. 3aBH
CHMOCTh KOppeJIHUHR 0'1' HanpaBJIeHKH BIiJIeTa npoToHoB ORaSHBaeTCH BeCbMa 
cJIa601.na,ze rrpH V = 0,5 H f;.J,. = (I/3)~, . B COOTBeTCTB.HiI C (6) 
rrpR ~CHPOBaHHOM yrAe BIiJIeTS napH KOPP~OHHHA aqqeltT rra,naeT C 
YBeJIRqeHKeM HMnYJIbCa rrspH. 

3. Ms HSJIOZeHHOro BQIl\e CJIe.nyeT, ~TO .IUlYX~CTBqaaH ROppe.lIHll.HOHHaH 
~ .nJI.fl rrpOTOHOB. 06PSSOBaHHHX B coy,napeHKRX C ~epHol MHmeHhD, 
Bo06l11e 1"OBOPH. SaBRCHT 0'1' m.myJIbCS H yrJIa BIiJIeTa napli npoTOHOB. O.ItBa
!to Mo,ne~ C ~CHpoBaHHHM XSpaRTepHHM pasMepoM 06JIaCTH reHePauKll He 
06hKCHRDT aqqeltT SHaqftTeJIhHOrO YCRJIeHKR. nspHHX Koppe~ n~OToHoB 
npR YBeAneHRK we m.mYJIbCOB, aa6.lI1U1;seMldl Ha 3RCnepHMeHTe 4- /. EcTeCT
BeHHHM B 3'1'01 CHTyauKH rrpe,nCTSBJIHeTCH npe,nrrOJIOZeHKe 0 c~eCTBOBaHBH 
no KpaaHen~e~e ,nBYX XSpaRTepHHX pasMepoB 06JIaCTR reHepaUKR rrpOTOHOB 
(CM. TaKZe 12 ) - nepBai pasMep XapaRTeplIsyeT HcnYCRaHHe Me~eHHHX 
"HcrrapHTeJIbHHX" rrpOTOHOB, S BTOpol, cymecTBeHHo MeBDmHI, OTHOCRTCH R 

6 
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reHePauHK "6HCTPHX" npoToHoB. B~SCTHOCTH. reHe~ "6HCTPHX" rrpo
TOHOB MozeT OnRCHBaThCR. Mo,neJIHMH KOppeJIHpOBaHHoit H HeKOppeJIHpOBaHHoI 
Tpy6KH C nonepe~ paSMepaMH nopH.nRa I iIN. BHWeCKaSaHHOe ~CTPH
pyeTcH pRC. 2, HS KOTOPOM pesyJIbTaTH Teope~,ecKKX paCqeToB*)cPaBHK
BaDTCH C aRCnepKMeHTaJIhHIiMH ,naHHHMH pa60TIi 4 no .nByxrrpOTOHHWM KOppe
JIHUHHM B rrpOTOH-HeOHHHX BSaKMo,neDcTBHHX rrpH 300 raB/c. KpHBlie ~C
JIeHIi npH YCJIOBlDl. 4 £ = 0, (T.e. iJ.11.;: ), Kor,na .LJ p .. : A p"".IF .2;""'. 
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0,08 

¢) 0,2-1,0 r3BIc 

"",,-,=g ----------~ 

PHC. ,d. SaBHCKMOCTh .nBYX~CTH't!Hoi 
ROPP~UKOHHOit ll!YHKUKR ~ npOTO
HOB B p2~;.. -coy.napeHIiHIX rrpH 300 
raB/c 0'1' KMITyJIbCOB rrp,oTOHOB H pa3
HOCTH lAll= It-ifl 74/. KpKBHe 
rrpe,J.J;CRasam1R MO,ll;ElJIski C rayccoBcKIDIl 
pacnpS,ll;ElJIeHHSM ilCTO'lllilROB npH ;:;=0: 

a) - .nJIH rrpOTOHOB C HMDYJIhCaMH 
0, 13-0.2 raB/c. CITJIODIHaH KpUBaJi 

a) 0,13 -0,2 r.B/e 

S) 0,3-1,0 r3B1e 

~ 4 \1M. l"c :: I qM, rrYHRTBP-
HaH KpHBaH - r;, :: I. 5 iIN, '" 
60 iIN; CKOPOCTb nap II:: 0, I5; 
6) - .nJIH npoToHoB C ID>myJIhCaMH 
0,2-1,0 raB/c. CITJIODIHaH KPKBM 
r;, ,d~, D = I (lM, nYHKTHpHaH 

0,'24 0,32 KPHBaJi - rc = l.5 iIN. r;, 7 qM; 
Idpl,r3BIc V 0.4; 

B) - .nJIH npOTOHOB C HMDY~bCaMH 0,3-1,0 raB/c. CITJIOlliHM KPHBaJi - ~ :: 
2 qu, z:; '" I ~, rryHKTHpHM RPHBaJi - t;;, :: I, 5 iIN, r;.J, = 7 <iN. (J =::0; 
V:: 0,4. 

TaR KaK aKCnepKMeHTaJIhHUe TO~H BliHeceHU B 3aBHCKMOCTH 0'1' /A;il 6e3 
orpaHHqeHHit HS ( lJ.E ~ v IAPI ), KOppeJIJU.UlOHHliD ITHR pa3MHBa
eTCH H ero nOJIOZeHKe c,nBHraeTCH 0'1' ILl P A I ~ 40 MaB/C K 60JIbmeMy 

*J 
ITPR pac~eTax HCnOJIhSOBaJIOCh rrpH6JIHZeHHe O~HHaKOBIiX BpeMeH HcrrycKa-
HKH ayKJ!OHOB. KOTopoe rrpKMeHKMO npH YC~OBRR/3/ 

J-::- Y-ml'~rr;;"'-rv~r."/to -*1. 
ITpu 60JIbWltX 3Ha~eHl!UtX rrapaMeTP8 z:; H MaJIHX CKOpOCTRX II aTO YOJIo

BRe MozeT He BmIOJIHHThCH. HCnOJIb30BaHHe rrpH6JIHZeHKR. O,IU1HaKOBllX Bpe
MeH HCnyCKaHKR. HyKJIOROB Tor,na rrpHBO,nHT K 3aBlilIIeHlm MaRCBMyMa Koppe
.l!JirtHoHHol KPHBOI; rrpH r:, :: l,5 clN. r.. = 60 iIN, V = 0,15, Kor,na 
~ ~ I, OHO OKK.naeTCH aa ypoBHe 10%/3/. 
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3HaqeHHIl (IAPI=liAP,/2+/AE.{i !; r lilP"). IIpli V < 0,5 , O,ll,HrutO, <lTOT 

c~r He npeBymaeT 10%. IlHK TaKEe pa3MHBaeTCH BCAe~CTBKe KOHeqaOrO 

SKCnepHMeHTanbHOrO pa3pemeHHH. UPH KOAHtIeCTBeHHOM cpaBHeHHR TeOpKR 

C SRCnepHMeHTOM cAe~eT yqRTHBaTl> pa3pemeRBe ~eTeKTopa/7,15/ H aHa
....'" 2 ..JIBSHpOBa'l'h ROppe..IIHUHH B 3aBKCHMOCTR OT nepeMeHHoH IA P '/ = /( ..ilrut 

~OCTaTOqaO 6YcTpIiX HyKJIOHOB ( VZ; ~ 10 ) Me~eT TalC.I:e rmTH~:'h 3,-/ 
BKCHMOCTJ, KOPPeJlfIlJ;l!OHHOrO aqxfJeKTa OT HalIpaBJIeHIDi BeKTOpa AP 3 • 

3rppeKT 3aBKCI/IT OT SToro HallpaBAe.lll!l!i H .!Vlf! MeMeHHI:lX HyKJIOHOB( V t;. «'C ), 
~ 

eCJIB ORB reHep:BpyilTCB. H3 06JIaCTH, He 06~eit cq;epHtIeCROB CHMMeT

pl/Ie.lt. XOTJI eTa 3aBKCHMOCTh ORa3liBa.eTCB. BeChMa CJIa60B (H3MeHeHlle SHCo-

TS MrutCJIMYlVIa Koppe.JIRJ.:J:HoHHoid rpy~ No. MOlteT COCTaBAJITb 0'1' ~OAe.£! ~I.,.
npOl\eHTa npH (rz),J/-l..$ ;;; \lM ~o 10-~0% npH <rYI"!v 5 <IN ), OHa B IIpHH

~ne n03BOAReT pa3~eJIBTJ, npOCTpaHCTBeHHHe III BpeMeHHHe napaMeTpS, 

XapaKTepB3ynmHe 06JIaCTJ, reHep~,H Onp~eJIBTb qoPMY sToid 06JIaCTH. 

4. H3 ~ pRC. I H 2B ~O, 'ITO nepexo~ 0'1' cq;epHqeCKZ-CKM

MeTpRtIHoA 06JIaCTH reHepauaH R KOPPeJIBpOBaHHOH B4H HeKOPPeAHpOBaHHo.lt 

Tpy6Ke npHBO~T K 3aMeTHOM;y YClLIIeHlUl KOppeJI.a.QHH, ~OCTaTOl{HoMY .!Vlf! 

~CHeHIDi Ha6~eMoro 3~KTa .!Vlf! 6HCTPax npOTOHOB. B CBff3H C 3THM 

HHTepecHO BYJICHllTb, HaCKOAhKO corAaCYDTCJI C 3RcnepHMeHTOM rrpe~CRa3a

.Ill!l!i Mo~eAeH TPy6KZ, oTHocamueCH K yr~OBO.lt 3aBHCHMOCTH KOpp~OHHOa 

~. 
~ aToB UeJIB B HacTogme.lt pa60Te 6HXH IIICnOAl>30BaHH ~e no 

06~30BaHll~ npOTOHOB B p40A/r -B3~0~eACTBKB.X npH 300 rsBfI3/ H B 

n- 2C-Coy~apeHBJIX npH 40 raB/c/14 • 06~ CTaTHCTHKa 06pa60TaHHHX 

c06Ym C tIHC~OM llpOTOHOB f1p;:: 2, DeDIIIIX JiIMIIy~hCY 0, I 4 ~ p,$' 0,75 

raB/C. COCTaBKJIa 5397 • 

.ltBynaCTR'lHHe Koppe~oHHHe rpymtIJ;B:B Rf ,>. 6HXH nocTpoeHH ,Jt.l.lJI 

Tp9X HHTep~oB yrJIOB BYJIeTa npOTOHOB no OTHOmeHlUl K nepBlIqaoA 'laCTR
0 0Ile: 0 ~~,>. < 300 , 30 5. (),,>. < I20 , B,.,t ~ 120 • <WHOSHe pacnpe~e

JIeHKJI 6NAB no~eHH c~ nepeMeWHBaHBeM npoToHoB H3 pa3HHX C06H

TIIA, HO C qamC:BpOBaHHYM 11,. H C y-qeToM orpaHB'Iem, BBO,llllMW( Ha m4

nyJIhCIl II yrJDl. BYJIeTa. <roH HOpMHpO~CJI Ha tIHC~O npoToHHHX nap B IIHTep ,I
B8.lle /1.1 p/ > 0,12 ThB/c. 

Ra pBc. 3a. 6 nOKa3aHH 3aBJ[CIIIlIOCTlI KOpP~OHHHX ~ 

D ("., .... -.. ... "","(~ ~; ~ ) 0'1' /.1 P, ;: j fj-{ AllII pasJJll'l:Hll.X llH'l'epBBJlOB yrJIOB J 
II llIInyACOB B'I'O~ npO'l.'OHOB. JJ;amute ;II.1UI n-I2C- • p20J'e-B3a.uQ

..elc'f~ 06'he.ltllBeHH, 'faR KaR CorJlaCHO sltCnepueHTanbHHM ~ (CM. 

TaDel4I ) 3Ha'lellllJi Rf.l ( P-; if ) npH !fmtC.IlpOBaHHOM /AP/ O'leHI>J 

cJra60 saBIlC.Il'1' 0'1' n:,npa-Mi1fmeHII (,ll,llJi H.D;ep C A ~ 20), nepBlI'IHoA sHep

l'IIll :a 'l'JIlIa BBJleTaDlteA 'laC'1'HuY. 

8 

• o'-JO' 
e 30'-120' 
0120'- 180" 

PllC. 3. 8aBl1CHMOC'1':b ~YX'laCTH'll!OH 

KOPPeJUlll;HOHHO,t WYHKLtJIlli ,iJ,1Lf! llpOTO

HOB B n-12C-BS8KM0~eficTBKHX npH 
2040 fs.I3/c H p f{e-coy.n;apemtflX npH 

3QQ raB/C OT yrAOB BaneTa H m&
nyAbCOB rrpoToHoB H paSHOCTH fA ~I • 

0
To'lllli: , - f91$<:' 300

; Cl - 30
:E G,:2. <:. 120

0
, 0 - 612. ~ 120

0 
: 

a) ,!!,JIR npOToHOB C KMnyAbcro4I:I 

0,14 - 0,75 1'aB/c; KpHBble COO'1'

BeTcTBYIDT cwepH~eCKH-CKMMeTpHtIHO-

l/iY rayccoBCKOI/iY pacnpe.n;eJIeHHJlj '1'0

~eK reHep~H C IIapaMeTpaMH: 

CIlJIOlllHaJI KPHBaJI - f'o 3,5 <iM, 
[0 = I Y.lll, llYHKTHPHM KPHBafr 

l;i;'pl,r"B/c 	 10 ~ I ~5 ;,Iltvl, 'l:o = 5U ~; V = 
d P1 ~; 6) .JJ.)IR npoToHCE 

C I1M1lYA:bCaMl:!. 0,30 - D,75 faB/c; 

cnnOlllHM KpHBafl cooTBeTcTByeT MO

~eJIH HeKoppeJlHpOBaHHoi!: "'1'py6KH" 

f'on 1,5 Y!r.i,~.L ZOo = I i!lYi, 
e 'iJOo, IlYHKTHpHan H To"<{e'll!aJI 

KpHBble COOTBeTcTBYIDT MO~anR 

KOppanRP0BaliHOiJ. "Tpy6KH" - to = 

= 1,5 ~M, do ='l;, = I q:r~ e = 
£800 

lII. 0°; V = U,4,fd'J. ~ 

113 ~l:lX Ha pzc. 3 BH,IJ,HO, "<{TO yrAOBaB. SaBHCHMOCT:b KOPPeJI.illU10HHOH 
\P~ B npe~eJIaX norp6lllH0CTeH He 3aMeTHa HH ,lI,JJ.1I MeAAeHHl:lX, HH 

,ll,llJi 6HCTPax npOTOHOB. BnpO"<{eM, MHHble pUC. 30 He HCRJIKl"laIOT yrJIOBYro 

3aBHCHMOCTl>, KOTOpaB. npe~cxa3HBaeTcR MO~~Tbro KOPPanRPOBaHHOH, a TeM 

60Jlee H9KOPPeJIllpOBaHHoB "Tpy6KH". TaK.ifM 00pa3OM, aTH ~aHlUIS He npOTH

BOpe~T KHTepnpeT~ ~KTa YCEAeHHB. KOpP~ npOTOHOB C POCTOM 

:we: m.myAbCOB ICaK pe3YJIDTaTa YMeHhlllSHllB. llOrrepS'll!Oro pa3Mepa OOJraCTH 

reHeparom OHCTPIiX npoTOliOB. Hs HCKJlJ()"<{SHbl, O~rutO, ,Il,PyrHe MeXaHH3Mbl, 

npHBO~S K YMeH~e~ paCCTOaHHB. MS~ TO~aMR HCnyCKaHKH ~yx ~

CTmt B .n:a60paTOPHOH CHCTSMe rrpH YB9JIH~eHHH HX aHeprH:i1 {CM. B CM3H C 
16 20sTml - / ) .113y-qsHlie yrAOBOl!. SaBlI:CklMOCTH .D;BYXHYKJIOHHl:lX KOpp6.1I..fIUIDi 

B SliCnSPKMSHTax C YJIY"ClllISHHOl!. cTaTHCTHROll lJiOJKST npOB.C.HHT:b npHpo,ny MS

xaHaSMa SToro YM9HAmeHRJI. 
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ABTOpU BHpaXanT r~oxym npHaBaTe~HOCT~ M.M.rro~rope~o~ H 
A.A.~ame~ sa no~eSHHe o6o~eHER. 
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Anna6ep./OlH M.n. HAP· 	 P2-86-731 

o MeltllHH3Me YCHIleHKfI napHblx KOPpe1lRUHH HYKJlOHOB 
B a.u;poH-R,IJ;epHblX B38HMO)l.eHCTBHRX 

npoBeAeHhI paC'IeTbl napHblx KOppeJllIUHH npoToHoB, )l.BH")I()'IUHXCIl C 6nH3KHMil 
CKOpoCTIIMB. npH pa311H'lHblX npeAnonOlKeHKflX 0 npoCTpaHCTBeHHo-BpeMeHHblx pa3Me
pax II <l>opMe 06naCTH reHepauHH (Mil c!llepH'lecKH-cHMMeTplI'IHOrO H c!llepH'IecKII
HecHMMeTpJNHOro rayccoBCKHX pacnpe)l.eneHHH, )l.nll pasHoMepHblX pacnpe)l.eneHHH 
no 06"eMY mapa H c!IlepH'IecKoH nOBepXHOCTlI, B paMKax MO)l.elll1 "KOppellHpoBaHHoH" 
Tpy6KH). CpasHeHlle 3J<cneplIMeHTaJlbHblX AaHHblX c npeACKa3aHHRMH TeOpeTH';eCKHX 
MOAeneR. yqHTblBatOlUHX BKJla.u; CHnbHOrO H:l1IeKTpOMarHHTHOrO B38HMOAeHCTBIIH B KOHe'!
HOM COCTOIIHHH BMeCTe c 3~eKTOM !IlepMHoCTaTHCTHJ<II, nOJ<a3blBaeT, 'ITO Ha6moAaeMoe B 
3KcnepHMeHTax YCHIleHHe napHblx KOppellfll{HH npoTOHoB npll YBellH'IeHHH IIX HMnynb
COB MOlKeT 6brrb CBlI3BHO C YMeHbmeHHeM nOnepe'IHblX pa3MePOB o6nacTH reHepaUIIH 
6b1CTpblX npoTOHOB. 

Pa60Ta BbmOllHeHa B na60paTOPHH BblCOKIIX 3HeprHii OHRH. 

DpenplDIT ()fu,eAHHelDloro IDIcmryra JiACPIibIX HCClleIlOBaHHH. Jly6Ha 1986 

nepeBo.u. O.C.BHHorpa.u;oBoH 

Allaberdin M.L. et al. 	 P2-86-731 

On Strengthening Mechanism of Pair Nucleon Correlations 
in Hadron-Nucleus Interactions 

The pair correlations of protons produced with nearly equal velocities are calcula
ted under various-assumptions about space-time dimensions and form of the production 
region for the spherically-symmetrical and spherically-nonsymmetrical gaussian distribu
tions: for the uniform distributions in the sphere volume and sphere surface, in terms of 
the correlated "tube" model. Comparison of the experimental data with the theoretical pre· 
dictions, taking into account the contribution of strong and electromagnetic final state 
interaction together with the effect of fermi·statistics, indicates that the experimentally 
observed strengthening of pair correlations of protons with increasing momenta can be 
related with the decreasing transverse dimensions of the fast proton production region. 

The 	investigation has been performed at the Laboratory of High Energies, JINR. 
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