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1. Experimental procedure; cross section 
deter)Jlination by kinematical identification 
.of events 

The experimental procedure for studying 11-p .. p 11+11-11-+m rfJ 
and "-p .. n17+17+17-17--HII17°(m~l)processes at 5 GeV/c with a one-meter 
propane bubble chamber, the method and the results of par
tial cross section determination for the mentioned proces
ses by kinematical identification of events are reported. 

The investigation has been performed at the 
Labora~ory of Nuclear Problems, JINR. 
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BaeoeHue 

B nocne,n;uee apeMJI 6om.woe BHHMauue y,n;enJieTcJI npo-
6neMe rny6oKoueynpyrux a,n;pou-a,n;poHHLIX B3aHMo,n;eiicTBHii, 
B 'laCTHOCTH, C 06pa30BaHHeM HeCKOnLKHX HeHTpanLHLIX 
qacTHU. Cne,n;yeT no,n;qepKHYTL, 'ITo XOTJI cyMMapuoe ceqeuue 
3THX npoueccoa npu 3HepruJix B uecKonLKO F3BcocTaBnJieT 
BeCLMa 3aMeTHYJO ,n;omo nonuoro ueynpyroro ceqeuuJI, 
caMu 3TH npoueccLI Mano H3y'leHLI. 

Ceqeuue npoueccoa 

+ 0 TT p --> p TT 7T TT + m TT /1/ 

H 

TT p + + - - 0 nTT TT TT TT +IDTT (m. l) /2/ 

cocTaBnJieT npu 5 F3B/c oKono 25% nonuoro ueynpyroro 
/1 I H ~ 

Ce'leHHJI '. 3 yKa3aHHLIX peaKUHB OTHOCBTenLHO XOpOWO 
uccne.~opaua TOnLKo peaKUHJI "-P -• p "+"-"-TT 0 /eM., uanpu
Mep, · z: /. PeaKUHH c o6pa3oaauueM 6onee o,n;uoii ueiiT
panLuoii 'laCTBULI npaKTB'IeCKH He H3y'leHLI . .L(aHHLie 0 nap
UBanLHLIX Ce'leHHJIX TaKBX peaKUBH C DpOTOHOM B KOHe'IHOM 
COCTOJIHHB OTCYTCTBYIOT B006IUe; .IJ;nJI peaKUHH C HeiiTpOHOM 
cyiUeCTBYIOT ,n;auuLie TonLKo npu 2,1 F3B/c 131 H 
4 F3B/cl41. 

B uacTOJIIUeii pa6oTe npuao,n;JITCJI pe3ynLTaTLI H3y'leHHJI 
peaKUBH /1/ H /2/ npH BMnynLce 5 F3B/c C fl9MPIULIO 
MeTpoaoii nponauoaoii DY3LIPLKoaoii KaMepLI OHJIH 1 51 • .L(nJI 
auana3a 6LinH ucnonL30BaHLI 'leTLipexnyqeaLie B3aHMo,n;eii
CTBHJI C .IJ;BYMJI H TpeMJI }' ·KBaHTaMB, 3aperBCTpHpOBaHHLIMH 
B KaMepe no e+ e-·napaM KOHBepcuu. 

MeTo,n;aqecKae aonpocLI 3Toro uccne,n;oaauaJI ony6naKo
BaHLI pauee I 6 1. B ,n;auuoii pa6oTe npuao.n;HTCJI onucauue 

3 



3KCnepHMCHTa H pe3yllLTaTbl onpe.D;eneHHJI nap~HanLHbiX 

CC'ICHHH MCTO.D;OM KHHeMaTH'lCCKOH H.D;CHTHI}JHKa~HH COfibiTHH. 

OnucaHue 3KcnepuMeH111a 

MeTpooaJI nponauooaJI KaMepa, uaxo.D;Jill{aJICJI B MarHHT

HOM none I, 7 T, 3KcnouupooanacL B nyqKe ;-?JPH~a TenLHLIX 

nHOHOB C HMnynLCOM I5,0±0,II F3Bjc CHHXpoi}Ja3o

Tpoua OHJIH. B pe3ynLTaTe .D;oyxKpaTHoro npocMOTpa 

230000 CHHMKOB, BblnOllHCHHOrO no CTaH.D;apTHLIM .D;llJI 

nponaHOBbiX KaMep npaBHnaM OTfiopa rr-p ·B3aHMO.D;CHCTBHH 

I CM., uanpHMep, 78 I I, .D;nJI ~enei .D;auuoro uccne.D;oBaHHJI 

fiblnO OTOfipauo I600 'lCTblpexnyqeBbiX COfibiTHH C .D;BYMJI 

H fionee y-KBaHTaMH, KOHBepTHpOBaBWHMH B 34l4JeKTHB

HOM Ofi'LeMe KaMepbl *. 34l4JeKTHBHOCTL .D;BOHHOrO npOCMOTpa 

COCTaBllJina :: 86~. 
0TofipaHHbiC COfibiTHJI fiblllH H3MepeHbl Ha nonyaBTOMaTH

'lCCKHX ycTaHOBKax IIYOC, pa6oTaiOll{HX ua nHHHH c 3BM. 

reoMeTpH'lCCKaJI peKOHCTpyK~HJI COfi~T'H npOH3BO.D;HnaCL 

B ocuoBHOM no nporpaMMe "0-IO" 9 c nocne.D;yiOll{e~ 
KOppeK~HeH KHHeMaTH'lCCKHX napaMeTpOB TpCKOB H HX 

OWHfiOK Ha HOHH3a~HOHHble H pa,D;Ha~HOHHble noTepH, a TaK)I(e 

ua MHOrOKpaTHOe paCCCJIHHC / 10 /. qaCTL COfibiTHH B CBJI3H 

C nepeXO.D;OM B TC'lCHHe 3KCnepHMCHTa K fionee COBepweHHOH 

H3MepHTCllLHOH CHCTCM{l fi~.ma ofipafiOTaHa no reOMCTpH'le

cKoi nporpaMMe "I- 6" 111
/. 

Ha pucyuKe npe.D;CTaBneHbl 

TPCKOB no a3HMyTallLHOMY ( cp) 
ua BXO.D;e B pafiO'lHH Ofi'LeM 

pacnpe.IJ;eneuHJI nepBH'lHbiX 

H rnyfiHHHOMY (A) yrnaM 

KaMepbl. IlepBH'lHbiH TpeK 

C'lHTancJI ny'lKOBbiM, ecnH ero yrnbl uaxo.D;HnHcL B npe.D;enax 

84° < ¢ < 88 ° H I AI < 3~ 

* 3(fcf>eKTHBHbiH Ofi'LeM, BhifipaHHbiH C yqeTOM npocTpaHCT
BCHHbiX xapaKTCpHCTHK nyqKa, ofinaCTH Ka'lCCTBCHHOrO OCBe
~eHHJI H TpefioBaHHJI .D;OCTaTO'lHO TO'lHOrO H3MepeHHJI 3lleKT
pOHHbiX TpCKOB, COCTaBnJin 30 X 85 X 25 CM 3. 

4 

Nl fl. 

fOO~ I I I ~ 
7s 

50 

25 

J. ~- L~. \-, 
82 84 86 8B tp.fPA6 -2 0 2 A,fPA6 

PacnpeoeAeHUe nepeU'IHblX 111peK06 no Q3UMy111aAbHOMY r/; u 
ZAy6UHHOMy ,\ yzAaM 1ta 6XOOe 6 pa6o'IUU 061>eM Ka
Mepbl. 

Cpe.D;HHe 3HaqeuuJI norpewuocTeii H3MepeuuJI HMnynbcoo 

H yrllOB BTOPH'IHbiX 'laCTH~ B .D;aHHOM 3KCnepHMeHTC npc.D;

CTaBJlCHbl B Ta611. 1. 
~JlJI .D;aJlbHeHWCH ofipafiOTKH 6bi11H OCTaBneHbl COfibiTHJI, 

B KOTOpblX KHHeMaTH'leCKHe napaMeTpbl BCCX TpeKOBIKPOMe 

BellH'IHHbl HMllYJlbCa HaJleTaiO~eH 'laCTH~bll H3MepeHbJ C 

norpeWHOCTJIMH, He npeBbiWaJO~HMH TpexKpaTHOH cpe.D;HeH 

norpeWHOCTH. 0K.;_3allOCb, 'ITO 19o/o BCeX Hau,D;eHHbiX COfibiTHH 

He MOrJlH fibiTb H3MepeHbJ C COOTBeTCTBYJOU{eH TO'lHOCTbJO. 

KuHeMaTH'lecKue napaMeTpbl r· KBaHTOB, a TaK:>Ke npu

Ha.D;ne:>KHOCTh )'- KBaHTOB K .D;aHHOMY COfibJTHJO onpe.D;ellJIJlHCh 

Ta6nuua 1 

'iACTHUA ~Jtp ,% ~lp ,rPAO. ~"A..rPAH. 

p iO. 6 0.30 0.63 

n 9.7 0.50 0.89 

r H . .3 0.16 0.40 
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c noMo~LJO anropHTMa, onHcauuoro a pa6ore /to I. raMMa

KBaHTLI c HMDYJILCOM Py < 30 M3B/c, a TaK)I(e re, ~JIB 

KOTOpbiX paCCTOHHHe LAB OT TO'IKH pO)I(~CHHH ~0 TO'IKH 

KOHBepCHH MCBee 1 CM, HCKJIIO'IaJIHCb H3. paCCMOTpeHHH. 

3TH KpHrepHH oT6opa I o6ycnoaneHHLie 3Ha'IHTeJILHLIMH no

Tep.HMH TaKHX y -KBaHTOB llpH ITpOCMOTpe, a TaK)I(e Tpy~

HOCTHMH Onpe~eJieHHH HX llpHHa~Jie)I(HOCTH K C06biTHIO/ 

B ~aJibHeHIIICM auaJIH3e 6biJIH COOTBCTCTBYIO~HM o6pa30M 

Y'ITeHbl. 

C'iuTanocL, 'ITO y -KBaHT npuua~JIC)I(HT K uccne~yeMoMy 
B3aHMO~eHCTBHIO, eCJIH BblllOJIHHJIHCb YCJIOBHH 

I k ¢I < :~a¢' I k A I < 3a A , 

()y < 5° ~Jijf LAB> 5 CM. 

J~eCb k ¢( k ) - HOpMHpOBaHHaH pa3HOCTh a3HMyTaJihHhiX 

/rny6HHHbiX/ yrJIOB ~BYX HanpaBJieHHH: HanpaBJICHHH, onpe

~CJI.HeMOrO TO'IKaMH pO)I(~eHHH H KOHBepCHH y - KBaHTa, 

u uanpaaneuuH H3MepeHHoro HMnynLca e-+ e-- napLI; 0 Y -
yrOII MC)I(~y 3THMH HanpaBJieHHHMH; a? ( u A) - Cpe~He

KBa~paTH'IHOe OTKJIOHeHHe BCJIH'IHHbl k cj.;( k A) . 
llOCJIC HCKJIJO'IeHHH y -KBaHTOB, He llpHHa~JIC)I(a~HX 

llO ~aHHbiM KpHTCpHHM K HCCJie~yCMbiM C06biTHHM *, a 

TaK)I(e TOPM03HhiX y-KBaHToa**, ~IIH ~aJILHeii:rnero aHa

IIH3a OCTaJIOCh 704 C06hiTHH C ~BYMH H TpeM.H y -KBaHTaMH. 

Co6hiTHH c 'IHCIIOM y - KBaHTOB 6onee rpex oKa3anoch 

Bcero 12, H B ~aJihHeHIIIeM aHaJIH3e OHH He HCllOJih30BaJIHCh. 

bhiJIH Ol.I,CHCHhl B03MO)I(HhiC llpHMCCH C06hiTHH CO CTpau

HhiMH 'laCTHI.I,aMH, a TaK)I(e ~BYXJIY'ICBhiX C06biTHH C napo:ii 

)J,aJIHTI.I,a. 0Ka3aJIOCb, 'ITO 3TH llpHMeCH He npeBLIIIIaiOT 

20/o H 1o/o COOTBCTCTBeHHO. 

* llpHMeCb y- KBaHTOB, He npHHa~Jie)l(all.I,HX HCCJie~yeMbiM 
B3aHMO~CHCTBHHM, llpl{ HCllOJ1b30BaHHH yKa3aHHbiX KpHTepu
ea, He npeBLirnaeT 1 o/o · 10 .. 

* * Ecnu yron pacraopa napLI r -KBaHTOB () < 4 o , 

TOpM03HbiM C'IHTaJICH ;· - KBaHT, TC'IKa KOHBepcHJ'YKOTOporo 

HaXOAHIIaCh AaJibiiiC OT BCPIIIHHbl B3aHMO~CHCTBHH. 

6 

Bee co6LITHH 6LIJIH npocMorpeuLI 4JH3HKaMH Ha npo

CMOTpOBOM CTOIIe C l.l,eJihiO BH3yaJihHOH H,l],CHTH4JHKal.I,HH 

noJIO)I(HTCIIhHO 3apH)I(eHHLIX aropH'IHLIX qacTHI.I,. B ~aHHLix 

3KCnepHMeHTaJibHbiX YCJIOBHHX MO)I(HO 6biJIO pa3~eiiHTb npo

TOHbl H 77i-Me30HLI c HMnynLcaMH ~o 1 T3B/c. Pe3yiiLTaTLI 

BH3yaJibHOH H~CHTH4JHKal.I,HH llOKa3aHbl B Ta6JI. 2. 

Ta6nuua 2 

~aeHTWffiKAUI-111 ,llOJJJI CO!;b!Hf~, % 
p n+ 19 

+' + fl,fJ 29 

p ~·;bP 3 

~· ~ 43 

fi/p,rr;p 6 

KuueMaTH4ecKaH u~euruclluKauuH co6wru~ npoH3BOAH

nacL c noMO~hJO nporpaMMLI "I 0- 30" /t ~< llpoaepHCMhie 

rHllOTC3bl 0 KOHC4HOM ~OCTOHHHH AIIH C06biTHH C ABYMH 

:· - KBaHTaMH nepe'IHCIIeHbl B Ta6JI. 3. 0603Ha4eHHH a/ H 6/ 

B rHllOTC3aX C yqacTHeM npoTOHa COOTBCTCTBYIOT ABYM 

B03MO)I{HbiM KOM6HHal.I,HHM Mace llOJIO)KHTeJibHO 3apH)KCHHbiX 

qacruu. 

B nporpaMMe "1 0- 30" He npeAyCMOTpeHa B03MO)KHOCTh 

o6pa6oTKH co6hiTHH c 'IHCIIOM )' -KBaHTOB 6onee ABYX. 

ll03TOMY C06biTHH C TpeMH ) -KBaHTaMH 06C'IHTbiBaJIHCb, 

KaK C06hiTHH C ~BYMH }' -KBaHTaMH, TpH)I(Abl - AIIH Tpex 

B03MO)I{HbiX KOM6HHal.I,HH napbl }' - KBaHTOB. 

B Kaqecrae Kpurepuea roro, 'ITO AaHHoe co6LITHe YAOB

neraopHeT npoaepHeMoH runoTe3e, ucnoiib3oBanuch 3Ha'le

HHH BCJIH'IHH \ 2 H KBaApaTa HCAOCTaJO~CH MaCChi, a TaK)I(C 

pe3yJibTaT BH3yaJibHOH HAeHTH4JHKal.I,HH 3apH)I(CHHbiX BTOpHq

HbiX 'laCTHI.I,. )J.eTaJihHOe OllHCaHHe HCllOJib30BaHHOH HaMH 

MCTOAHKH KHHeMa TH'IeCKOH HAeHTH4JHKal.I,HH C06biTHH npuae-
, I 

~eHo B pa6ore · 6 •• 
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Ta6nuu;a 3 

~"" CB H 

5 1a,16 

4 2a,26 

2 3a,36 
1 4<1,46 
0 5a,56 

2 6 -
7 

0 I 6 

B npou;ecce KHHeMaTHl.fecKoro aHanu3a 26% co6biTHH 
6biHO OTHeCeHO, cornaCHO KpHTepHHM, npHBe)l.eHHbiM B pa-

/6 ' 6oTe 1 
· /B OCHOBHOM KpHTepHIO He)l.OCTalOII.{eH MaCChi/, 

K B3aHMO)l.eHCTBHJIM nepBHl.fHOH l.faCTHIJ;bl C KBa3HCB060)l.HbiM 
npoTOHOM H)l.pa yrnepo.n.a. TaKHM o6pa30M, .n.nH oKoHl.faTenb
Horo aHaHH3a OCTaHOCb 473 C06biTHJI C )l.BYMH H 49 COfibiTHH 
c rpeMH y-KsaHTaMH. OcraswaHcH npHMecb "-c-s3aHMo
.n.eH:crsuH: cpe.n.u 3THX co6biTHH He npesblwaer 5-10%. 

Pe3ynbTaTbl KHHeMaTHLJecKoH: u.n.eHTHibHKau;uu co6biTHH 
npuse.n.eHbl B ra6n. 4. 

OnpeoeAeHue naplJUQAbHbiX ce'leHuil no pe3yAbmamaM 
KUHeMa111U'lecKoil uoeHmu¢uKalJUU co6blmuil 

lfCDOHb3yeMaJI HaMH MeTO)l.HKa JIBHJieTCJI pa3BHTHeM Me
TO)l.HKH, npe)l.HO)I(eHHOH B pa6oTe /I 3/. 

B pe3ynhTare KHHeMaTHLJecKoro aHanu3a uccne.n.yeMble 
co6biTHH pacnpe.n.enunuch no rpynnaM, nepeLJucneHHbiM B 
ra6n. 4. 

CBH3b Me)l()l.y napu;HallbHbiMH Cel.feHHJIMH ai H KOHHl.feCT-
BOM co6biTHH Nt c n y -KBaHTaMH I n = 2,3/ B rpynne 

onpe.n.enHeTcH ypasHenueM 

,n f a i i 2 ° 0 /3/ N=lko-( CTJo.,{J=l, .. o,p), 
j i=l I ao ny n IJ 

8 

·.1 

'' 

1 

' 

Ta6nuu;a 4 

nmore3bl 'lMCflO COtbiHU4 
2f 3f 

1 43 4 
2 15 1 

3 42 11 

4 48 16 
5 35 12 
6 55 4 
7 33 15 
8 95 37 

10,16 3 1 
30,36 2 2 
40,46 4 1 

3,6 22 7 
4,7 35 13 
5,8 36 19 

30,36,6 3 2 
40;46,7 2 2 
~nora 473 147 * 

-----

r.n.e f - l.JHCHO KaHanoB peaKIJ;HH, )l.alOII.{HX 3aMeTHbiH BKna)l. 
B ceLJenue H3yl.faeMoil rononoruu co6biTHil; p - LJHcno rpynn 
C06biTHH; k i - K03tMJHu;HeHT, Yl.fHTbiBalOII.{HH DOTe pH C06biTHH 
i -ro KaHana peaKUHH B npou;ecce o6pa6oTKH; a 0 - ceLJeHue 
O)l.HOrO 77- p -B3aHMO)l.eHCTBHJI B )l.aHHOM 3KCnepHMeHTe; 

fi - Cpe)l.HJIJI 3tMJeKTHBHOCTb perHCTpau;HH n y -KBaHTOB 
ny 

* 3ro LJHcno B rpu pa3a npeBbiWaer l.fHCno co6biTHH c rpe
MH y -KsaHTaMH, l.fTO o6ycnosneno cneu;ui~JuKoil npuMeHeHHH 
nporpaMMbl "1 0- 30" K )l.aHHOH TODOnorHH C06biTHH. 
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B C06biTHH i - ro KaHana peaKIJ,HH; C 2 - '-IHeno eoqeTaHHH 
n HJ n JneMeHTOB no 2. 

BenH'-IHHa TJ •. Bhlpa)f(aeTc.R I!JopMyno:H 
!J 

0 ITTO 
TJ ij = I 'j TJ i~ + ( l - Vi ) TJ ij ' 

77' ITT' -
r~e 'ljj I 11 ij ! - Bepo.RTHOCTb, e KOTOpOH eo6biTHe 
i - ro KaHana peaKu.uu e ~BYM.R JaperueTpupoBaHHhiMH ;· -
KBaHTaMH, llpHHa~ne)f(a~HMH O,IJ.HOMy /paJHbiM/ 7T 0 - MeJO
HaM, nona~aeT B rpynny .i /T.e. Y~OBneTBOp.ReT eOOTBeTeT
BYIO~eu runoTeJe unu HeeKonhKHM runoTeJaM/; ''i- ye
noBHa.R BepO.RTHOeTb Toro, lfTO B e06biTHH j - ro KaHana 
peaKu.uu JaperueTpupoBaHHa.R napa )' -KBaHTOB npuHa~ne
)f(HT O~HOMy 77' -Me 30Hy. 

Eenu lfHeno ypaBHeHHH B eHeTeMe /3/ He MeHbllle f 
a Bee BenHlfHHhi /KpoMe rr i I HJBeCTHhi, napu.uanhHhle celfe
HH.R a i MO)f(HO Onpe~enHTb nyTeM pellleHH.R 3TOH eueTeMbl. 
B enylfae, Kor ~a '-IHeno ypaBHeHuu 6onbllle I' , ,LJ.n.R pellleHu.R 
MO)f(HO llpHMeHHTb MeTo~ HaHMeHblliHX KBa,IJ.paTOB. 

n MeTo~ _onpe~eneHH.R, a TaK)f(e 3~~lfeHH.R BenH'-IHH ( ~ ' , 
r1ij u 111j' , npuBe~eHbi B pa6oTe ib,. 4To KaeaeTe.R KOJ~
I!Juu.ueHTOB llOTepb \ i . HX 3HalfeHH.R B ~aHHOM 3KCllepHMeHTe 
He onpe~en.RnHeb. B ~anbHeiillleM npe~nonO)f(HM, 'ITO ,IJ.n.R 
Beex KaHanoB peaKU.HH /2/ OHH O,IJ.HHaKOBbl H paBHbl k , a 
,IJ.n.R Bee x KaHanoB peaKu.uii I I I TaK)f(e o~HHaKOBhi, Ho paBHhl 
ak , r~e a - HeHJBe,cTHhiH napaMeTp '. Tor~a. ucnonhJY.R 
paBeHeTBO ~ N; c C 0

2
N -~ I N ~l - eyMMapHoe KonulfeCTBO 

J 

*BBe,LJ.eHue napaMeTpa a noJBOnReT yqecTb BOJMO)f(HYIO 
paJHHU.Y B noTep.Rx eo6biTHH peaKu;uii I l/ u /2/. 3Ta paJHH
I.J;a MO)f(eT fihiTb o6yenoBneHa TeM, '-ITO B KOHelfHOM eoeTO.R
HHH perueTpHpyJOTe.R pa3Hhle Ha6opbl '-laeTHI.J;, a TaK)f(e 
TeM, '-ITO KPHTCpHH OT6opa n- C -BJaHMO,LJ.eiieTBHH He O~HHa-

. KOBO 34J4JeKTHBHbl ,IJ.n.R eo6biTHH e npoTOHOM H HCHTpOHOM 
B KOHC'-IHOM eoeTO.RHHH. 
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e06biTHH e n y - KBaHTaMH/, eHeTeMy ypaBHCHHH /3/ MO)f(HO 
npeo6paJoBaTb K BHJJ.Y 

n 
N. 

J 

n 2 
NlCn 

. . [a~a.ti TJ .. +~a.<i TJ .. 
a L a. " I + ~ a. f 1 (1> I ny IJ ( 2) 1 n y IJ 

(1) I liY (Z) I ny . 
) = 1, ... 'p. 

/4/ 

3,IJ.eeb l 
(1) 

~ o6oJHa'-laeT eyMMHpoBaHue no KaHa-
( 2) 

naM peaKI.J;HH /1/ H /2/ eOOTBeTeTBCHHO. CHeTeMa /4/ 
noJBon.ReT onpe,LJ.enHTh nHillb OTHoweHue napu;uanhHhiX eeqe
HHH a. llo3TOMy ,IJ.n.R nony'-leHHR a6eomoTHhiX 3Ha'-leHu:H I 

ee'-leHHH HC06XO)l.HMO JHaHHe eyMMapHOrO ee'-leHH.R peaKIJ,HH 
/1/ H /2/. 

B ,IJ.aHHOM enyqae onpe,IJ.enBnHeb ee'-leHHB KaHanoa peaK
uu:H /1/ H /2/ e m = 1, ... , 4 H ffi= 1,2,3 eOOTBeTeTBCHHO. 
BenH'-IHHbl ee'-leHHH KaHanoB peaKI.J;HH /1/ H /2/ e m > 4 H 3 
eOOTBeTCTBCHHO, OI.J;CHCHHble no HJOCnHHOBbiM COOTHOWCHHJIM 
Ha OCHOBC H3BCCTHbiX CC'-ICHHH npou;eCCOB C COOTBCTCTByJO
~eii MHO)f(CCTBCHHOCTblO JapJI)f(CHHWX '-laCTHI.J;, OKaJanHCb 
npeHe6pe)f(HMO Manbi. l.Jucno ypaBHCHHH B CHCTCMC /4/ 
paBHo 32 /eM. Ta6n. 4/. 0,IJ.HaKo c uenbJO yaenu'-leHHJI cTa
THCTH•IecKoii JHalfHMOCTH ypaBHCHHH O)J.HOTHI!Hble ypaBHCHHJI 
c ManhiMH JHa'-ICHHBMH N~ 6hlnu rrpocyMMHpoaaHbl. B HTore 
,IJ.nB onpe,LJ.eneHH.R ceqeuuii ai H napaMeTpa a 6blno ucnonb-
30BaHo 19 ypaBHCHHH, BKnJO'-Ia.R ,IJ.Ba HOpMHpOBO'-IHbiX ypaBHe
HHB 

~ (Ji = (J 1 ' 
(1) 

~a. =a 
(2) I 2 

/5/ 

Ce'-ICHH.R a 1 = 3,87±0,06 M6apH H a 2 = 2,18±0,<;>~ M6apH 
fihlnH HJMepeHbl C noMO~blO BO,IJ.OpO,LJ.HOH KaMepbi 11; ,lJ;n.R 
peweHH.R CHCTCMbl ypaBHCHHH /'/ + /5/ HCnOnh30BanaCb 
cTaH,IJ.apTHaJI nporpaMMa FUMILI 14/ 

PeJynbTaTbi onpe,LJ.eneHH.R ce'-leHuii npuBe,IJ.eHbi a Ta6n. 5. 
llony'-leHHoe peweHue xapaKTepuJyeTcJI 3Ha'-leHHeM 

x!in = 8,1 npu 10 cTeneH.RX CBo6o,IJ.hl. ,LI;nJI napaMeTpa 
a 6blno nony'-leHo 3Ha'-leHue 0,62± 0,08. Ero aenu'-IHHa CBu-

II 



Ta6nuua 5 

KOHelfHOe COCTOffHHe ce~eH~e.M6 
no 1.84 ± 0.22 

prttff( + 2no 1.17 ± 0.23 
3fi

0 
0.78 ± O.i4 

4fl
0 

0.08 ± 0.05 
no 1.21 ± 0.17 

n n*rrn1f + 2n° 0.76 ± 0.19 
3fT

0 

0.21 ± 0.06 

,neTeJibCTByeT 0 3aMeTHOM pa3JIH"'HH flOTepb COfibiTHH C npo

TOHOM H HeHTpOHOM B KOHe"'HOM COCTOJIHHH. 

florpeWHOCTH Ce"'eHHH, npHBe,neHHble B Ta6JI. 5, BKJIJO

"'atoT, KpoMecTaTHCTH"'eCKHxnorpemuocTeii,TaK~enorpem
HOCTH H3- 3a HeTO"'HOro 3HaHHJI 3..J...J.eKTHBHOCTeH , i H 

~ fi1' 
K034$HU.HeHTOB 1J.. . ' 

IJ 

B JaKJito"'euue OTMeTHM, "'TO pa3BHTaJI HaMH MeTo,nuKa 

fl03BOJIJieT pa3,neJIHTb COfibJTHJI C o6pa30BaHHeM npOTOHa 

H HeHTpOHa B KOHe"'HOM COCTOJIHHH. 3To OTKpbiBaeT B03MO~
HOCTb OT ,neJibHoro uccne.noBaHHJI peaKU.HH I 1/ H /2/. 
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