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BB:at{B[lliEJ 

~ nOHE1mHRff MeXaHH3Ma ~pOH-~epHHX H ~o-~epHHX B3aRMoneft
CTnKa H ~ npoBepKH TeOpeT,KqeCKKX MOne~e~ npenCTaBnReT HHTepeC aRC
..:.epIDdeHTaJThHOe H3yqeHHe 3aBHCRMOCTH MHOaeC,+BeHHOCTH, HMIIYJThCHHX H 
yr~OBHX xapaRTepHCTHK BTOpK1IHHX 'mCTRD; OT aroxaoro seca K8K H,1tJ)a
CHa~a, TaR II H,IJ;pa-MmIIeIm. 

I MHOJteCTBeHHOCT:b, HMIIYJThCHHe H yr~oBHe xapaRTepHCTHKH Ir-Me30
HOB,' 06pa3yDItBXCSI npa B3almOnettcTBIDI ~erKWC R;IJ;e~ ( p , ti, a: .c) 
II~H Po = 4,2 raB/c na HYKJIOH c H,Iij.'la~ ~,epona ( C6)A TrTaJIa 
( a1Ta73), 1I3yqa~C:b HaMll B paoorax/ 1=-5 • B pacorax 6, 7 6wm no
.nyqeHH MHOJleCTBeHHOCTH Ir- Me30HOB, 06pa3yDItWCCSI Bn.C-H ,..Ta-B3aH':" 
MoneiicTBRRX. 

HaCTOHmaR pa60Ta ~eTC~ npOnO~eImeM npe~ pa60T II noo
~eHa H3yqeHHID RMTIYJThCHHX m yr~O~HX xapaKTepmCTBK rr--Me30HOB,pO~
neHHHX: nJ)H B3aIDJIOneftcTBm'I HeitTpoHoB c npOTOHaMB m H,Iij.'l8MH yr~epona 11I 

T~TaRa.~ cp8BHeHHH B o~aKOBHX 3RCnepHMeHTaJThHHX yc~oBRHX no~

~eHH naHHHe no n~OTOH-npOTOHHHM B3aHMOneHCTBRHM. 

3RCnepHMeHTa~HHe peSYJThTaTH CpaBHHEaIDjª, c J)ac~eTaMR n~ RSO-
KanHoil MoneJm, paava~Od'aHII[(l1t l~ ~tie (JU<M) • . 

METO,UID\A rrOJ.T.YlrnOOI 3KCIIEPIDmfT.AJIbHHX JIAHIJHX 

.IImt an8Jm38 np-, pp-, nO- H 11-Ta - B3aJIMonettoTBldl dwm 
HcnO~30EaHH cTepeoWo~orJ)a~, rro~eHHHe rrpH oóxyqeHHH nByxM8TpO
BO~ npon8HoBott (C3He) nyaRpbRoBOH RaMepH ]B3 Oilflll ~ettTpoH8MR R npo
TOHBMB o m~~coM 4,2 rsB/c Ha ~OH. HeRoTopHe MeTo~~eoIme Bon
pOCH,CBR3aHHHe c od~eHHeM K8Me~H H Oópa60TROH SKCnepHMeHTaJThHOR 
mlCJppMBIJl'Dil, onydmiÚtoEaHH I!9,10/. 

B pa60QSM od~eMe RaMepH 6~ paSMemeHH Tpn TaHTa~OBHe nnaCTHll

Im TOJII.IWHoit I MM aa paccroaaaa 93 MM ,1tpyr OT npyra. Bce BS8m,ronettcT-'
 
BRn ~e~TpoHoB 11I npOTOHOB c nponaHOM H TaRTa~OM, 3aperHCTpHpOBSHHH~
 

B a~oIcrHDHOM o~eMe ImMeJ)H,n3Me~Cb Ha nORY8BTOMBTax CAMET n od

O~TUDanEob na 3BM o nOMompID KO~eRca rrporpaMM r~HT.
 

OTP~T8nbH~e nnOH~ nneHTH~pOEa~C:b no OT~OHeHKD B MarHBT

HOM no~o RQMOp~.e~e~ Hl1IX npHMeC:b HenneHTH~pOEaHHHX s~eRTpOHOB
 

He npeBHmnOT 6% / O , a OTpmnSTeJI])HHX CTJ)aHHHX ~CTRU 1%.C~e~
 
rpamrtIlurlt l1!MIIY)O)o, natmnost o ItOTOporo II -Me30HH YBepeHHO zneHT~
pOB8~C]), OOorraBJtReT 70 MoB/o W1H B3anMOneHCTmUi B nponaxe H 
80 MaB/c MJI BSa1!MO,nO~OTImit n TaHT8JIOBliX MSCTHHRB.X.AHaJm3 pac~p8~8-, 
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~emdt rt- Me.lOHOB no aSRMYTa~HOMY yrJIY 'f noxaaasaer , ~TO rrorepa 
EX H3-3a 601ffiilloro yr~ HaKHOHa TpeRa R n~OCROCTH qoTorpa~pOBSHRH 

COCTaBHRIDT ORO~O 3% nXH B3aKMOneaCTBRtt B nporraHe H ORO~O 10% nXH 
BSaHMOnettcTBntt B TaHTa~e ( c y~eTOM nor~o~eHHH B TaHTa~OBHX ~aCTHH

KaX). B 3RCnepHMeHTa~HHe naHHHe dHnH B~eceHH norrpaBKH,'~THB8IDmHe 

3Tn nOTepH n~ BSaHMOnettcTBKtt B TaHTa~elll/.Cpe~ omB6Ra B orrpene
~emm HMIIY~COB Ir-MeSOHOB <ÁP/p > =11,0%. CpenHRH omaosa B onpeneae
mm me. yr~oB B~eTa <4..8) =0,5 0• 

B3aHMOnenCTBHSI nettTpoHoB c ~aMH yr~epona B~e~~~~3 Bcex 
d (CsHa) - B38.RMOnettcT~Htl no Rpl1ITe,PH.RM, OrmCaHHHM B. ,c n06aB

~eHneM eme onnoro KpHTepHR: co6aTHe OTHOCH~OC:b R ie - B3aRMonettcT
BRaM, ecza CYMM8PHoe KYMY~TnBHOe xacao scex BTOpH'tIHHX 3apmIteHHHX 
~CTHn B 3Bes~e, KpOMe npOTOHa -cneRTa~,COCTaB~O 

n,,, := r (Ei. - p/'J > 1,2 . 
I rnp 

3nec]) mp - MaCca npOTOHa, li., p;' - 3HepI'IDI H rrpOnOJI])HIitt nMITy~C 

BTOPHlffiOtt ~acTHUH, n4 - 'lD1lC~O SapHJteHHHX BTOP''tIHr 'tIBCTl'In.OTodpaH
HHe TaKHM 06pa30M C06HTRH COCTaBnEDT 96 - 9a% 13 OT Bcex o~ae
MHX ( B COOTBeTCT~ c ce~eHHSIMl1I BSaHMOnettcTBHSI) HeyTIpyrRX dC-CTO~R
HOBeHl1Ia.OcTa~HHe COdHTRH OTHOCRXHCB R dp-B3aHMOneaCTBRHM.B38HM0-' 
nettcTBIDI pC 11I pp BH,IJ;eJIHJIlllC:b 1I3 p (CaRa) - coy.napemd! aHa~OI'1I'tIHHM 

06pa30M.~eRTHBHOCT:b perHCTpauHH HeynpyrJI ~-H dp-B3aEMonettcTBHn 
B nponaHoBott RaMepe COCTaBnHeT OKO~O 100% 2. 

IIpone.nypa BH;IJ;e~eHlUI nC - H n-Ta - B38HMOnettcTBHa H3 scex dC; 
dTa - coy;n;apeHBtt no npOTOHaM - cnezraropa, rronpocao onacana B pa

ÓOTel7/ . 
~3~eHHe a~eMeHTapHHX B3aEMonettcTBHtt,pp H np, B nporraHOBOa 

'RaMepe 'HHTepeCHO TeM, ~TO B O,IJ;HHaROBHX 3RCnepHMe;HTaJ]])HHX yc~o~ 
nOSBo~eT cpaBHHTb nSHHHe o po~eHHH n-- MeSOHOB B ~OH-HYKn0H
HI:lX H JJ,IWO-R;ll;epHHX B3aRMOneftcTBIDDC. 
~ aRanH3a B pa60Te HCnOJTh30BSHO 7494 ~(CSHa)-~ 4693 

p (e3ffa) - 11I -I330 dTa-B38HMOnelcTBHI. 
~ CpaBHeHEH c MOne~D ~ 6~0 CMOneJmpoBSHo 17000 pO-B3am

Mo~eaCTBd II 17600 de - B3aHMOnelcTlm:tt. Boe cMoneJmpoB8JmIie COdH
THSI dwm 3armCSHH na MaI'HHTHYJ) ~eHTY H OÓpaÓOTaRH no TeM ae npor~ 

P8MM8M, ~TO II 3KCrrepHMeHTaJThHIdt M8Te:PHa~. 

JWIIYJIbCHIiE ,li YI'JIOWE IAPAKTEPliCTlOO1 Tr"-ME3üHOB, 
OEPASOllA.HHüI B HEYIIm'HI pp- ~ n.p -B8Al1Mo,1J;ERCTBIDIl 
IIPH Po • 4,2 ThB/c 

HMnyRliCHHe cneRTpH rr-- MesoHoB, 06pa30B8HHHX B pp - II np-B~am
MonelcTBBHX,npenCTaBneHH Ra pRc.I.CrreKTpH HOPMHPOBSHH Ha o~o B38R~ 
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Ta6Jll1ua I 

3Ha~eHHH navaMeTpa H8KnOHa ,S (raB/c)-I HMlly~cHoro crreKTpa 
rr--MeaoHoB, po~aIDmHXcH B pa3HHX peaKUHHX npH nepBMqHHX 
MMIIYJI1>CaX 4,2 raB/c aa HYKJIOH ( A i- - nanaoaee MPO, 
At - MPO-Mmllelffi). B cKo6KaX YKaaaHhI aHa~eHHH JJ. na 
o~y CTerreHL cBo6o;nhI 

fi,~ c<.d CPAt 

2,4±O,2
 
(1,9)
 

I,9±O,IP 
(1,5)
 

C
 I 91+0 06x) I 89+0 06x)2 4+0 IX)_, I,96.±O,O?x),I,7±O,I , -' , -' 
(3,3) 

2,8.:t0,Ix
(1,5) (2,7f)(I,5~D ) (1,3)) _, 2 6+0 05x)2 6+0 I . , - ,3,O±O,2
 

(0,6)
 
2,I±O,3Ta 

(1,5)(2,0)(1,1)(0,4) 

I, 92.:t0,04 Ã 
)I,88,tO,OaxJ2, 46.:t0,03 2,22.:t0,022,09±O,04COlKM) 

(2.8) (1.1)(4.9)(4.7)(2.4) 

x) ~HHHe Ha va60T /3,5/. 
xx) npe;nBapHTeJIbHH8 naaaae , múry-q8HHHe ces yqeT8 a!M>elt'llíl'BHOCTH 

verHcTpauKH rr--M830HOB. 

Mo;neHCTBHe.nVHMHe Jll1HHH nve;nCTaBAaIDT C060M peaYJI1>T8T annponcRManHH
 
aKcrrepEMeHTaJI1>Hl:lX cnexrpos B HHTepB8JIe O,2...c::: p ..:::. 2,4 faB/c ancnonea
UHaJI1>HOH 3aBHCKMOCTLID:
 

dn-. = a- qp (-8p). (I)
 
dp


B Ta6Jll1Ue I npHB8;neHH 3Ha~eHHH napaxe rpa HaKJIOHa B;nJIR VP- H 
~p - peaRURH H COOTBeTCTByromHe HM aHa~eHKff JC~ H8 o;nHY CTerreHL 

cBo6o;nhI.KaK B~O H3 pHc.I H Ta6JI.I, KMllYJI1>CHHe crreKTpH rr--Me30HOB 
y;nOBJI8TBOpRT8JIDHO anrrpOKCMMHpyroTCH aKcnOHeH~aJILHO~ aaBHCHMOCTLID B 
BH;ne (I) ;nnH 060MX THnOB B3aKMO;neHcTBHH.lloJIY"t!eHHOe HaMH 3Ha~eHHe 

napaM8Tva HaKJIOHa;nJIR ~p-B3aHMo;neHéTBHH (I,9±O,I) cOBna;naeT co 
3Ha~8HHeM, KOTopoe M01KHO no.JIY"t!BTL Ha aKCnepHMeHTaJIbHHX ;naHHHX p'ii-/ 
TH, BUITOJIH8HHOM c nOMOmnID BO;nOpO;nHOH KaMepU, 06~eHHoH HeITpOHaMR. 
3Ha~eHHe rravaMeTpa HaKJlOHa ~ ;nJJR0 crreKTpa rr--MeaoHoB Ha VP-BaaHMO
;neíicTBIDí: 6oJI1>me, ~eM;nJJR n.p - coy;napeHID1 (Ta6JI. I) •Ma pHCyHKa I BH;n

4 
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cs lu 15 2.5 
p":;(r3B/c) 

FRc.I. MMnYJI1>CHUe cneKTpH rr--MeaoHoB Ha np - H pp- BaaHMO;neHCTBH~. 
llpHMHe JIMHHH - peaY~TaT arrnVOKCRMaUHH crreKTpOB aKCITOHeH
TO~. 

HO, ~TO cneKTV rr--MeaOHoB, o6paayro~CH B VP-BaaHMO;neMCTBHRX,3Ha~
Te~HO MfIRe, ~eM B iLV - coynapenaax , r ,e, B np- CTOJIKHOBeHIDlX 
06vaayeTcH 60JIbme 6HCTVl:lX rr--Me30HOB, ~eM B pp - coy;naveHRflX.3TO 
06~HCHHeTCH aHa~TeJIDHHM BKJIa;nOM B 06paaOBaHMe rr-- MeaOHOB nvouec
ca ,IJ;.HccoUHaziHH nej,"lJmqHoro HenTVOHa: n: ---p + J{- • 

. B Ta6JmUe 2 npaaeneas cpemrae xavaKTeVMCTHKR Il"- MeaoHoB,06
paaOBaHHl:lX BO BaaHMO;ne~CTBKffX HenTVOHOB H npOTOHOB c nVOTOHaMH: 
cve;nHHH mmyJIDC Il"- MeaOHOB - <p> , cve;nHHn yrOJI BUJIeTa no OT
aoueaan K aanpaazeaan neVBH'tffiOrO HyKJIOHa - <e> ,cpe;nHJlIM rronevetrnHH 
m.myJI:óC - <g,> JII cve,mum 6HCTVOTa - <Lf> .M3 Ta6JI.2 BJ/I;nH0, ~TO Y 
Ir- MeaOHOB aa t&.v - B3aJIIMO;neMcTBHM cve;nHHH m.mYJIDC, 60~m8, a yrOJI 
BHJIeTa MeHDme, ~eM y Ir- Me30HOB Ha VV-BaaHMO;nenCTBJlIn. 

Ha VHc.2 nVHBe;neHH yrJIOBHe pacnpeneaeaaa Ií"-MeaOHOB aa ItV- H 
VV ~ B38HMO;nenCTBJlIii. ÜHH o~eHL 6Jll13KH ;npyr K ;npyry, O;nHaKO,BJ/I;nHO, 
qTO B nv- BaaHMo;né~CTBHRX 60JIDme rr-- MeaOHOB JIeTHT no;n MaJIHMH 

yrJIaMH. 
Cve;nEEe aHaqeHJIIH nOneveqHHX m.mYJlDCOB rr-- MeaOHOB ;nJIH 8TRX 

(
THrrOB B38JIIM0;neifcTBBM COBna;n8IDT.Ha6~aeTcH YMeHDmeHJIIe cve;nHeM
 
6HCTVOTH <~> rrVH nepexcne OT tt. V - K V'p-coy.n;apeHIDIM (Ta~JI.2).
 

Pacrrve;neJIeHHH n-- MeaOHOB Ha nv - H p'p-B3aHMO;neHCTBJlIM no
 
6HCTVOTe rrpe;nCTaBJIeHH Ha VHc.3.BR;nH0, ~TO B 06JIaCTH wvarMeHTauZH
 
aaaerenaero HYKJIOHa 3Ha'tIHTeJILHO 60JIDmee ~CJIO Il"-MeaOHOB poJ!,Il;aeT

CH B h..P- CTOJIKHOBeHHRX.
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TaoJmu;a 2 

Cpe~He xapaRTepHCTMKfl rr--MesoHoB,po~a~HXcH B 
paSHHX peaKE(l1.HX 

'fim peaxnaa <p>(raB/c) <..~l> <p) (raB/C) <lf> 
np 

pp 

II-C aRC. 
JlIDd 

pC 
aRcx) 

JlIDd 

dC aRc.x 

~ 

nTa 
pTaXX) 

dTax) 

0,69±0,02 
0,60±0,02 
0,65±0,02 

0,55 
0,531:0,03 

0,47 
O,5S±0,03 

0,52 

0,56±0,04 
0,43,±0,03 
0,46±0,01 

37±2 
43±2 
42±I 
47 

49,4±I,? 
49,2 
44,2±2,C 
47,6 

5Oí13 
5S±2 
57±1 

0,26I±0,00S 
0,26I±0,00S 
0.275±0,007 

0,236 
0,255±Q,00S 

0,216 
0,256±0,007 

0,229 

b,26±O , 02 
P,23±0,01 
b,24,±0,01 

I,22±0,04 
I,OI±0,04 
I,06±0,03 

0,94 
0,S5±0,04 

0,S7 
1,00±0,03 

0,92 

0,S7±0,07 
0,65±0,04 
0,70±0,O1	 

~ 

x) EaHHHe H3 paooT /3,5/. 

xx )	 Ilpe.n;sa.pHTeJThHHe .n;amme, nOJIYlIeHHH8 ões yqeTa 
a~eRTHBHocTM pernCTpaIJ;HH rr-- MeSOHOB. 

-k_~ 
._ np 
â- pp

Q'~ t1
 
a2~t t
 

+ 
0.1 1 

+ a 
1\ ...... 

40 80 120 160 >r-

El".... (zpllg.) 

Pnc.2.	 YrJIOBl:le pacnpeneaeaaa Ir- MeSOHOB I1S n.p - Mpp -BSaHMo.n;e:t1cT
Imit. 
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Pnc.3. Pacnpe.n;eJIeHHH rr-- MeSOHOB MS ~p- H pp - BSaHMo.n;e:t1cTBHH 
no OHCTpOTe. 

Bce àTM ESMeHeHIDI HMIIYJIbCHHX H yrJIOBHX xapaRTepHCTHR rr--MeSO
HOB npE nepexo.n;e OT pp - R np - coy.n;apeHERM YK8SHBaIDT Ha SHa~
TeJILHIDi BKJIa,u; KaRaJIOB c nacconaanaeã HeHTpOHa: rtt. ~p+-3i: 

I1MIIYJIhCHIllL11 YrJIOWE PACllP:EmFJIEHWI rr--MESOHOB, 
OEPA30BAHHHX B /toC - 11 n.Ta - BSAHMO.llâtCTBIDIx 

CneRTp rrT- MeSOHOB, OOpaSOBaBillHXCH BO BSaHMo.n;eHCTBnRx HeRTpOHOB 
c H,IJ;paMH yrJIepo~a, OHJI nOJIyqeH ~BYMH cnocooaMH: 

1) HS d(CsHs)' - BSaHMo.n;eHcTIDIfi no Rpl1TepMM, OIIHCaHHHM B n.2, 
B~eJIHJIHCL dc ~ coy.n;apeHHH, MS HKX no Ha~~ro CTpBIIIIHHroBoro rrpOTO
Ha B~eJIHXHCL nC - BsaHMo.n;eHCTBHH H CTpORllCH cneRTp rr-- M8S0HOB B 
8TRX BsaMMO~eMCTImHX; 

2) MS d.(C:tIS) - BSaHMo.n;eHCTBHl1: no HaJIllI~IO CTpHImmIrOBOrO 
rrpOTOHa B~e~Cb ~(C3HS) - CTOnEHOBeHRH, CTpOHJICH cn~KTp rr--Me-
SOHOB B ~THX CTOJIKHOBeHRHX E ES Hero BI:l~TaJICH cneKTp IT--MesoHOB, 
OOpaSOBaBmEXCH B ~p - CTOJIKHOBeHHHX, c BeCOM, úrrpe~eJIHeMHM ce~eHRH

ME ~p - E nC - coy,napeHHH.Ilpe.n;BapETeJIDHO B cneKTp rr--MesoHoB ES 
f1, ( CaRs) - BSaHMo.n;eHcTBHH BHOCEJIHCb nonpanxa, '007~'OBJIeHHIIe np~- } 

MeCbID ~HOBHX COOHTEH, KOTOpl:le no~poOHO OIIHCaHl:l B .ITo ~cJIY TI -Me-
SOROB 8TH norrpasxa COCTaBJIHIDT 3% aa cxer COOHTIDI, B KOTOpHX BMeCTO 
CTpRIIImHrOBOrO nporona perncTj.1MpyeTcH nporoa, .paCCe.ffBlllEHCH na Ma.1IID1 
·yrOJI, li 11,5% sa c~eT COOHTHH, B KOTOpHX BSaHMo.n;eHcTByroT ooa HYKJIOHa 
E npOTOH, oõpaaoaaaaaãca OT )J;HCCOnnaIJ;HH HeHTpOHa (n -f+lr) , y.n;OBJIeT
BODHeT'KpETepRHM CTpIIImHHrOBoro.CneKTpH rr--Me30HOB B 8THX WDHOBHX 
COOHTRHX 6HJIH no.rryqeHI:l HS HamRX 8Kcnep~eHTaJIbHHX ~aHHHX. 
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Ha lmc.4 rrpencraaaens cnexrps li-MesoHoB HS n-C-BSaHMO.n;ei,!cTBIDl, 
rrO~eHHHe OOOHMR CrrOCOOaMH.BH,IJ;HO, ~TO B rrpe.n;eAaX 3RCrrePKMeHTa~HHX 

OmHOOR OHH COBrra.n;aroT.rr03TOMY pacrrpe.n;e~eHRH rr-- MeSOHOB rro ~yrHM 

IGIHeMaTH'tIeCKHM Ilep.eMeHHHM OWIR rro~yq:eHbI .n;JIJl /f.C - BsaHMo.n;eflcTBI1H,BbI
.n;e~eHHHX rrepBbIM crrocaOOM. 

rrpRMHe ~HHR Ha DHC.4 - pesy~~aT aIIlIpORCHMaUHH SKCrrepHMeHTa~
HbIX .n;aHHHX· SRCrrOHeHI.UIaJIõHOH SaIDICHMOCT:hID (I) B zarejiaaae O,I '~I{::

2,3 rsB/c.n;JIJl nt: - coy;n;apeHRit .H 0,1 <:'p., -< 1,5 rsB/c .n;JIJl fLTa-coy.n;a
u r

peHHH.OHa y;n;OBJIeTBOpHTeJIõHO OrrHCbIB8eT SRCrrepHMeHTaJIõHHe .n;8HHHe.lla
paMeTpH Ha~oHag MSHa'tIeHRH ;r~ Ha O,IJ;Hy CTerreH:h CBOOO.n;bI rrpRBe
.n;eHH B TaO~e I. Ms ·pHc.4 R TaO~.I BH,IJ;HO, 'tITO CrreRTp rr--MeSOHOB 
RS ItTa - BSaRMO.n;ellCTIDIll HeMHOrO MffI'~e, 'tIeM RS n:C -cozaapeaaã, 

5
B paOOTe/ / HaME O~ rro~yqeHH .n;aHHHe O li-MesoHax,oopasoooH-

HbIX B Heyrrpyrroc ( v,.«, a , C ) C - BSaMMO.n;eiícTBHJrX.Ewro rrOK8SaHO, 
'tITO ~YJIõCHbIe cnexrps rr--MeSOHOB B ( d , 0<.., C) C - BS8lIMo.n;eflcTBWIX 
XapaRTepHSyroTCR O,IJ;HHaROBbIMM B rrDe.n;e~ax OrnHOOR SHa'tIeHRHMH rrap8MeTpa 
Ha~OHa $ (CM. Tao~.I), T.e. CrreRTpH BTOpR~bIX rr--MeSOHOB He sa
tlRcm OT rana .fIAPa-cH~p.H,D;a •HeSaBRCRMOCT:h OT .H,D;pa-CHap.H,D;a HaOJIBJ,IJ;a-/3/ ""3' 
zacs H .n;JIJl CrreRTpOB Il- MeSOHOB HS ( ri , ()( , C) Ta-BSaRMO.n;eilcTlmtl. 
O,IJ;HaRO .n;JIJl STRX peaKUHH SHa~eHRR rrapaMeTpa Ha~OHa 
.n;JIJl BS8llMO.n;etlcTBHH C .H,D;paMR yraepona (CM. Tao~.I), 

pa CyLqeCTB8HHO SaBHCHT OT TRIla .H,D;pa-r.mmeHR.B c~e 

/ 

j 

.-rlC (1) 

x- pC 
0- nTa. 

--- -nC (flK") 
o -I'\C (2) 

0.4 08	 1.2 16 2.0 2!t 

~;(r3B/c) 

~ Oo~me, qeM 
r ,e , Ha~OH cnsxr-
n.C - R n. Ia-asaa

PRc.4.	 CrreRTpH Il"- Me~OHOB HS ""C; pC- H If..-Ta- BSaHMo.n;eikTlmtl. 
llpHMHe ~ - peSY~TaT annpORcHMaUHR CneRTpOB SRCnOHeH
TOit. 

8 

Mo.n;eficTBRH SaIDICHMOCT:h CrreRTpOB rr-- MeSOHOB OT .H,D;pa-MkrneHR OK8Sa~C:h 

Oo~ee c~aOoit. 

fuMeHeIm8 SHa'tIeHRtl -8 npH rrepexone OT fi. C- R pC-, a TaIOKe . 
OT ~Ta - R pTa - BsaRMo.n;etlcTBHRM OO~RCHHeTCR TeM, 'tITo rrpR BsaKMo.n;efl
CTBHH HeHTpOHOB C ~paMR SHa~TeJIõHRfi B~a.n; B ~C~O Ir- MeSOHOB BHO
CRT RaHa~bI C nacconaanaeâ He:tl:TpOHa: n -p+1í-' xoropue IIpMBOMT R copai~' 

]
., 3000HHID SHepI'H~bIX li- MeSOHOB. To ze caace HaOJIBJ,IJ;a~Oc:h B c~lJ8e 

np - H pp - coy;n;apeHH:tl: (CM, Tao~.I). 
11' CwIrqeHHe CIIeRTpa Ir-MeSOHOB rrpH rrepexone OT J1..C- R n.Ta -aaaa

Mo.n;e~CTBHRM YK8SRB8eT Ha TO, qTO B .H,D;pe TaHTa~a npOHcxOlUfT RacKa,IJ;Hoe 
paSMHOXeHHe H nepepaCCeRHMe Ir-MesOHOB. O TOM Jlte rOBopHT Oo~ee illHpO
Roe yr~oBoe pacnpe.n;e~eHHe rr-~MeSOHOB HS nTa-BsaHMo.n;etlcTBn:tl:, 'tIeM MS 
~C - BSaHMo.n;eitcTBHit (CM. pRc.5a H Tao~.2). 

Ha pRc.50 nJ:lOBO~TCR cpaBHeHHe yr~OBbIX pacnpe.n;e~eHRfl li-Meso
HOB MS nC - H pC - coy.n;apeHHtl.BH,IJJio, qTO B n..C - coynapeaaax copa
syerca õozsme Ir-MeSOHOB, BWIeTalOIltRX non Ma~HMH yr~aMR (MeH:hille 400) 

R Harrp8nneHRID IIyqKa.3TOT HSObITOR OOYC~OBneH rr--MeSOH8MH, OopasyID
mRMHCR npR ~parMeHTa~H Ha~eTanmero HeitTpOHa. 

Pacnpe.n;e~eHRH rr--M8S0HOBHS nC - R nTa-BSaHMo.n;e:tl:cTBHit no nOIIe
pequbIM ~CaM OARRaROBbI.Cpe,IJ;HRe SHa'tIeHRR IIonepe~bIX RMIIY~COB 

A Ir-MeSOHOB B npenezax SRCIIepRMeHTa~HbIX OillHOOR COBna,n;8J>T ,ltJIH ncex 
THnOB Mcc~e.n;OB8HHbIX B3aHMo.n;etlcTBHfl (CM. Tao~.2),T.e.np8RTHqeCKH He 
S8lmCRT HR OT R,IJ;pa-CHapH,IJ;a, Im OT R,IJ;pa - MHIlIeHR. O.n;HaRO IIpe.n;CTaBJIeH
HHe na pRO. 6 pacnpeneaeaaa rr--MeSOHOB MS n C- H nTa - coy.n;apeHHit 
no RBa.n;paTY IIonepequoro HMITy~ca OOHapymHOOlOT saMeTHoe pa3~qne B 

1 dnJ • _ "c 30 
".Cli 

K_pC l + 
~ ~~ClK") +, fi) 

20 

10 
; 

• ~ * * 
• • v ,. 

1 
40 80 120 150 

10 s:':'('f'9) 

~l	 40 80 120 100 n
8... ('1"") 

J\ 
PRc.5.	 Yr~oBbIe pacnpenezeaaa Ir- MeSOHOB MS n-C; pC- R n.Ta-BSaR

MO.n;e:ttCTIllÚÍ. 
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PRc.6.	 PacnDe~e~eH~R rr-- MeSOHOB ~S nC- ~ ~Ta -'BSaHMO~e~CTBn~ 
no KBa~DaTY rroneDe~oro HMlly~ca. 
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PRC. 7• PaGnDe~e~eHIDI Ir-MeSOHOB HS /tC - II nTa - BSanMO~e~cTJm~
 

no 611cTDoTe.
 

lÍlODMe. IIaDaMeTDll arrrrDOKCMMaIJ;JilH STHX DaCnDe~eJIeHHtt XBYMH 8KcnOHeHTa
MB: 

dn- == Aup (-apJ.1.) + Bup(- 6p;) , (2)dp:L 
J-	 :L 2

a raxse ~HTeDBaJIll arrrrDOKCHMaIJ;Jil~ A(l li SHatIemI.Sl f na O~Y CTe
neHb CBo6o~1l nDHBe~eHll B Ta6~.3. 

Pacnpenezeaaa no nDO~OJIDHott 611CTDOTe Ir-MeSOHOB aa fi; c- ~ 

~Ta - coy,naDeHnH nOKaSaHH Ha DHC.7.Ha6JI~aeTCR He6oJIDmoe CMemeHHe 
B CTODOHY MaJIllX SHatIeHnM Y pacnpeneaeaaa ~JISI n Ta-Bsam.m~e~CT
Bn~ no CDaBHeImID c It C - B3alIMO~eHCTB1fm.rn:. To JKe caxoe ~o HS 
CDaBHeHRH CDe~HEX SHatIeH~M <~> ~ 8TRX BSaHMO~e~CTB1f~ (Ta6~.2). 

Ha DHC. 8 ~ 9 rrDe~CTaBJIeHll DacnDe~e~eHRH rr--MesoHoB, o6Daso
BaHHIDC B n: C - H ~Ta - CTO~KHOBeHID!X, no weIDiMaROBCKOtt nepexea
HO~ ~ ~ no KOCHHYCY yr~ BUHeTa B CMCTeMe ~eHTDa MaCC H~OH 
HyKJIOH" Bce 8TH pacnpeneaeaza HeCHMMeTpRtIHll OTHOC~TeJIDHO HYJ1fI.Ro
8~eHT aC~MMeTDli~ yr~oBoro DacnDe~eneHRH: 
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r
 
:1 
; ~ 

:1
 
i:· 
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hil
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~l 
f 

, ! 

I 
.1 

Ta6~Ilu~a 3 

IIaDaMeTDll,nO~ytIeHHHe nD~ arrrrDOKCHMa~~ DacnDe~e~eImR 

li-MeSOHOB lIO f{2. ~BYMSI sxcrroaenraas 

'11m DeaKIU1l1 
Afl1 (r8B/c)2 

/tC 
0-1,12 

#tC 
0-0;64 

n.Ta 
0-0,66 

ti. (J UJ,K.M) 

0-0,90 

A 
a: 

B 
e 
jl 

0,25±O,02 

17±2°,024.±O, 010 
4,2±O,8 

0,40 

0,24±0',03 

20+4 
O,044±O,025 
5,,6±1,4 
0,30 

o,34±0,07 

53±11 
O,09±O,02 

8,4±1,7 
0,84 

, 

0,51±0,03 

71±6 
o,115±0,006 

8,5±0,02 
1,68 

Ta6mm:a 4 

TIaDaMeTDH,no~eHHHe nDR arrrrDOKCHMaIJ;JilH'DacnDe~e~eHRH 
IJO( . 

Ir-MeSOHOB no .x sxcnoaearoã .e • . 

Tmr 
peaKltWl 0(+ (.x >0) ./3. ('>:>0) rÁ_ (xc:: o) /1- (.xc:: o) 

n.C 
~ Ta 

-4,8±0,4 
-7,2±1,6 

2,3 
2,0 

3,O±O,02 
3,5±O,5 

1,2 
0.,8 

h-C(,1LHM) -4,91:°,1 19 5,O±O,1 12 

~r (Ctt5 (3">0) - tio- (C05 8* -<. O)
A 

=	 
(3)

tlr(C,~e*">o) + I'IJj-(~e~<.o) 

nDKHKMaeT SHatIeHRSI:c~e~e 

A~ =-,0,16 ± 0,02, Ape = - 0,27 ± 0,02 
- ~,45 ± 0,05, ArfC ()lKM) = - O,I8,±O,OI • 

fi 
Altra = 

B S~ nonycweDY BaHeTaeT cymecTBeHHo 60Rbme rr--MeSOHOB MS 
~Ta - BsaHMo~e~cTJmH, tIeM MS nC - ~ DC - B3aHMO~eRcTBHtt, tITO YKa

SHBaeT Ha cymecTBeHHYID' DOJID neDeDacceSlHRH B ~e TaHTa~a. 

PaonDe~eJIeHER' rr--MesoHoB no neDeMeHHoH X 6llAH annDOKCHMHDOt.i 
~H 'aKcnoHeHUBa~HOn ~~eH ~~~B neDe~e~ li 3~e! no~cweDax. 
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PRc.8.	 Pacnpe~e~eHHa rr-- MeSOHOB HS nC- H nTa-BSaHMO~enCTBHH no 
~nHMaHOBCKon nepeMeHHOH ~ B CHCTeMe ~eHTpa MaCC ~OH
H~OH. 

I I	 I I I 

*_ !c~s:. 
DA 

-nC 
--- nTa 
• nC (~KM) 

o3~Tl:. i .: 
I 

• 
0.1 

I • I

L-i- J 

05 lO 

cos 9:.. 
&c.9.	 Pacnpeneaeaaa Ir-MeSOHOB lIS n. C- H n: Ta-BSalIMO~enCTBHn 

no KOCHHYCY yr~a B~eTa B CHCTeMe ~eHTpa MaCC ~OH
HYRJIOH. 

-10 -05 O 

napaMeTpR annpOKCRMBnHlI npHBe~eHR B Tao~.4.~o, ~TO nap8MeTpR 
HaKJIOHa B s8,1UIen nOJIYcq,epe 0<._ B npenenax OIIm:OOK O,IU'lHaKOBR ,IVm 

n. C - II nTa - BsaHM.O~enCTBHn H MeHDme, 'tIeM B nepe~en nOJIYc<Pepe. 

12 

r' 
t 

<I 
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' I CPABHEHHE ôI{CllEPl1MEHTA.JIbHHX .ILA.HIillX C KACKAJJ:HOH" , 
MO,1lFJIbIO (,II,I<M) 

I
~ 

:! 

II ôRcnepRMeHTaADHUe pacnpe~e~eHHR rr--MeSOHOB H3 ~C - BsaHMO

.!;~ 
~ei1:cTBHtl: CpaBHHBamJC:D c npe~CKasaIDtH:MM KaCKa,IJ;HOll Mo~emJ ~ (CM. 
pRc.4+8 n Tao~. 1+4). KaR ~o ns npHBe~eHHHX pnCYHKOB H Ta6mJ~, 

KaC~aR MO~eAD npe~CKaSRBaeT oo~ee MHr~mll cneRTp rr--Me30HOB,~eM
j'I 

Ha6KID~aeMRn B aRCnepHMeHTe, oo~ee illHpOKoe HX yr~oBoe pacnpe~e~eHHe 

'\ li saMeTHO MeH:DillHll cpe~Hlill nonepe~Rll :HMTIYJIbC • 
!I Kac~aR MO~eAD He	 OllHCRBaeT ªKcnepliMeHTaADHUe pacnpe~e~eHHR no 

L~ \ Pj. B ooaacra 
Mpa-MHIIIeIDi ( 
Hue n~-MesoHu 
Mo~enCTBHll/3/. 

3AK.JIK)lJElli1E 

B HacTO~ paooTe O~ npoBe~eH cpaBHHTeADHRll aHamJS HeynPY
rax nC - H flTa - B3allMO~eitcTBHH npH HMIIYADce 4,2 faB/c .l1MnYADCHUe 
H yr~oBue xapaRTepHCTH~ n--MeSOHOB, po~aromnxCR B aTRX BsaRMo~eit
CTBRRX,YKa3RBa~T Ha cymecTBeHHym pOAD BTOpH~RX nepepaCCeRHHH B 
anpe raaraaa. 

CpaBHeHHeHeMTpoH-~epHHXli npOTOH-~epHHX Bsa~10~eHcTBHll no
KaSRBaeT TaKEe cymecTBeHHRH BKJIa,IJ; B trnC~O po~aIOl1.lHXCR n--MeSOHOB 
K8HMOB c ,IOICCOrU:laIU!Ien Ha~eT8K1IteI'O HeMTpOHa: n --P +"1'- • 

Kac~aH Mo~e~ nKM npaBRR:DHO OnnCRBBeT xapaKTep pacnpe~e~e
HH:R Ir- MeSOHOB as n: C - BSaHMO~enCTBHit no paSmJ~RM KHHeMaTH~ec~ 

nepeMeHHHM.O~HaKo napaM8TpU 3TRX pacnpe~e~eHHM OTmJ'tIaIDTCR OT 8Kcne
pRMeHTaJIbHIDC. 

ABTOPU BupaxaIDT o~aI'O~apHOCTb BceMY Ko~eKTliBY COTpy,nH~eCTBa 

no ncc~e~oB8HHRM Ha ~yxMeTpOBoH nponaHoBoit nysup:DKOBOM RaMepe sa 
no~eSHHe ooc~eHHR li ooc~Ba~eMY nepCOHa~ KaMepH sa no~eIDie 

3RcnepRMeHTanDHOrO MaTeplia~a. 

, i 

i; 

[! 
, ~ 

"J 

; 
, f

,I 

~I 2 
~ > 0,5 (faB/ c) II no x B o6~acTH q,parMeHTaU;~m
 

.x <: - 0,5), r~e,nO-BHl(HMOMY, Ha6.mo~aIOTcR KYMYJI5ITliB

• ÔTOT WaKT OTMe'tIa~CR HaMM li npn licc~e~OBaHlili CTa-B3ali

] M T E P A T Y P A 

1.	 AHr8~oB H. R ~p.-HW,1979,T.30, c.1590; 
0~,P1-12281,Ay6Ha,19?9. 

2. EaaTap U. li ~p.	 OMRM,Pl-80-I1I,ny6Ha,1980. 
S.	 AraRRillH8B f.H. li ~.-H~,1981,T.34,c.1517; 

0llill1,Pl~I-176,.1ly6Ha, 1981.. 

13 



I
 

,. 
/ 

4. AraKmIIiIeB r.H. H ,I(l). 0IDfi1,PI-83-22,AY6Ha,1983. 
5. AraRHillHeB r.H. H ~~.-HW,I984,T.40,c.I209;OHHH PI -84-35,1984. 
6. ~BãHOBCRaH ~.A.,n~OROITHeBa C.A. ,ORffH.PI-83-96,AY6Ha,I983. 
7. EeRMH~3aeB P.H. H ~~. OMflH,PI-85-680,AY6Ha,I985. 
8. ry~ K.H.,ToHeeB B.~.-H~,T.27,BHrr.3,1978,c.658. 

9. AHre~oB H. H ~D. 0~,I-I2424,AY6Ha,I979. 

10. racnaI>JlH A.n. li m>. OIDrn.I-80-778.AY6Ha,I980. 
11. AraKmImeB r.n, H ~~. OHffii,I-82-235,I982. 
12. ArarommeB r.H. H ,I(l). OlOOf. PI-83-662 , 1983. 
IS. A~MyTJIHik1W ~.JL. H ,!U). Ollim,PI-86-263,1986. 
14. A~~BanHeB A. li ~~. 0~.PI-82-507,1982. 

PyRormc:& nocTYllM8 B R3~TencRd O'l',AeJI 
6 MaJl 1987 ro,lta. 

14 

"i 

BeKMHp3aeB P.H. li AP. PI-87-311 
HMnYJIbCHhle li yr-rronsre xapax'r-epnc-rmca 1T--Me30HOB, 
oõpa30BaHHWX BO B3aHMOAe~CTBIIRX np, pp, nC H nTa 
npH HMnYJIbCe r3B/cPo=4,2 

, ."' TIpoBoAHTCR cpaBHIITeJIbHbI~ aHa.TIH3 HMnynbcHhIX H vrnoaux.' i 
s : xapax-repacr-ax 7T--Me30HOB, oõpa30BaHHbIX BO B3aHMOAeHCTBHRX 

HeHTpOHOB c npOTOHaMH li RApaMH yrnepoAa H TaHTaJIa npH HM
l 

.,
nynbce 4,2 r3B/c. TIoKa3aHa c~eCTBeHHaR ponb B oõpa30BaI: 

II HHH 7T--Me30HOB KaHaJIoB c AHcco~Ha~HeH HeHTpoHa, a Ta~e 
! 

BTOPHqHb~ nepepacceRHHH B HApe. TIpoBoAHTCR cpaBHeHHe 3KC
nepHMeHTa.TIbHbIX peayrrs-ra'r oa c MOAenblO BHYTpHHAepHoro Kac
xana .[{KM.·1 

PaÕOTa BWnOJIHeHa B flaõopaTopHH BWCOKHX 3HeprHH ailRil • .. 
Ilpenpaar Ü6'be,llHHeHHOrO HHCTHTYTa anepasrx accnenoaaaaã. ,Uy6Ha 1987 

TIepeBoA a.C.BHHorpagoBoH 

Bekmirzaev R.N. et a1. Pl-87-311 
Momentum and Angular Characteristics of 
7T--Mesons Producedin np, pp, nC and nTa 
Interactions at 4.2 GeV/c Momentum 

A comparative ana1ysis of momentum and angular charac
teristics of 1T--mesons produced in ,neutron interactions 
with protons and with carbon and tanta1um nuc1ei at a mo
mentum of 4.2 GeVlc is presented. An essentia1 role in 
the 7T--mesonproduction of channe1s with neutron dissoçia+ 
tion as we11 as secondary rescattering in the nucleus is 
shown. The experimental resu1ts are compared with the 
intranuc1ear cascade mode1 DCM. 

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