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§1. BBEAEHHE 

K01111eKTHBHbiMI-1 CBOHCTBaMH 4aCTH~ Mbl Ha3biBaeM TaKHe CBOHCTBa, 
KOTOpbiMH 0611aAa~T He 0TAe11bHble 4aCTH~bl, a COBOKynHOCTb ecex 
BTOPH4HbiX 4aCTH~ 1-1111-1 COBOKynHOCTb BTOpi-14HbiX 4aCTH~ onpeAe11eHHOrO 
copTa, o6pa3oeaewHXCR e RAPO-RAePHbiX B3aHMOAeHCTBHRX. H3y4eHHe 
K01111CKTHBHbiX CBOHCTB BTOP~4Hb1X 4aCTH~, pOmAeHHbiX B RApO-RACPHbiX 
CT011KHOBCHHRX, npeACTaB11ReT HHTepeC A11R HCC11CAOBaHHR TaKHX 
31t><!leKToe, KaK K01111eKTHBHble e3aHMOAeHCTBHR HYK11oHoe. Pa311H4Hble 
TeopeTH4eCKHe MOAC11H RApO-RAePHbiX CT011KHOBCHHH- K01111CKTHBH~e 

1-1 HCK01111CKTHBHble- npeACKa3~Ba~T pa311H4HY~ KOH~Hrypa~H~ C06~THH 

B ~a30BOM npocTpaHCTBe, KOTopy~ He YAaCTCR npoaHa111-13HPOBaTb 
C noM~b~ 0AH04aCTH4HbiX HHK11~3HBHbiX pacnpeAe11eHHH 111. 

npHMCPOM MOAe11H HCK01111CKTHBHbiX B3aHMOACHCTBHH MOmeT C11ymHTb 
MOAC11b BHYTPHRACPHOro KaCKaAaf2- 5( B KOTOPOH RApO-RACPHble COYAa
peHHR npCACTaB11R~TCR B BHAC nOC11CAOBaTC11bHOCTH HYK110H-HYK110HH~X 

H nHoH-HYK110HHbiX B3aHMOAeHCTBHH. B MOAC11RX KaCKaAHOrO THna 
RAPO-RACPHble CT011KHOBeHHR xapaKTCpH3y~TCR pa311eTOM BTOpH4H~X 
4aCTH~ B BHAC ABYX CTPYH,K01111HMHPOBaHHbiX no Hanpa811CHH~ ABHmCHHR 
CTa11KHBa~~HXCR RAep14~ApyrHMH C110BaMH, omHAaCTCR, 4TO KOH~Hrypa
~HR CMOAC11HPOBaHHbiX C06b1THH B ~a30BOM npOCTpaHCTBC fiYACT HMCTb 
BHA ~H11HHAPa, OCb KOTOporo OpHCHTHpoBaHa B OCHOBHOM no HanpaB11e
HH~ nepBH4HOrO ny4Ka. 

rHAPOAHHaMH4eCKaR MOAC11~S-S/ T.e. MOAC11b K01111CKTHBHOro B3aHMO
AeHCTBH~ HYK110HOB, B C11y4ae CTO~KHOBCHHR OAHHaKOBbiX RACP npeA
CKa3biBaeT, 4TO C06biTHR B ~a30BOM npocTpaHCTBe npH Ma11biX napaMeT
paX YAapa fiY.~YT ~IMCTb KOH~Hrypa~H~, HanOMHHa~~y~ no ~OpMe AHCK, 
paCn0110MICHHbli1 nepneHA:.-IKY11RPHO HanpaB11CH:.1~ ABHmCHHR CTa11KHBa~

~HXCR RAep.npH4eM ec11~ A11R TaK~x co6b1TH~ noc4HTaTb cTpyHHble xa
paKrepHCTHKH B npeAn0110meHHH ASYXCTpyHHOH CTPYKTYPbl pa311CTa BTO
PH4Hb1X 4aCTH~ B HMnY11bCHOM npOCTpaHCTBC,TO OCb CTPYH fiyAeT OpH
eHT~pOBaHa B OCHOBHOM B Hanpae11eHHH, nepneH~HKY11RPHOM Hanpae-

11eH~IO nepeiA4Horo ny4K-3. 
C11eAOBaTenbHO, e paMKax 3THX MOAe11eH RAPO-RAepHbiX e3aHMOAeH

CTBI1H K01111eKTHBH~e xapaKTepHCTI1KIA BTOPW~HbiX 4aCTH~ A011MlHbl 6b1Tb 
pa3J11A4Hb!. 

t3 Aa~HOM pa6oTe npOBOAHTCR aHa11113 CTPYHHOro POmAeHHR BTOPIA4-
Hb1X 3apPJKeHHr~x 4aCTIA~ 11 nnaHapHOCTI1 co6tHI1H eo ecex CC-e3aiAMo
ACHCTBI1RX np11 HMny11bCC ~,2 r3B/c Ha HyKnOH C MHOJKeCTBeHHOCTbiO 
ni ~ 4 H B MHOrOHYK110HHbiX COYAapeH~RX 3TIAX ~e RAep. 3Kcnepi1MeH
Ta11h HbiC AaHHIJe q:aBHI1LlaiOTC.R C npeACKa3aHIA~~~ M..QS..'?}Jfi! He3aBIACIAMbiX 
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HYKilOH-f!AepHbiX B3ai-1MOAeHCTBI-1H 1-1 MOAeill-1 BHYTPVIHAePHOrO KacKaAa, 
OCHOBH~e nonomeHi-'lfl KOTOpOH ony6Jli-1KOBaH~ B pa6oTei5(Ailfl MOAeilV~
poBaHVIfl CC-cTOilKHoeeH!-1.:1 npH HMnynbce 4,2 f3Bic Ha HYKilOH Ha 

OCHOBe MOAeilH He3aBHCHM~X HYKilOH-HAePH~X B3aHMOAeHCTBI-1H V~CnOilb-

30Baili-1Cb 3KcnepHMeHTailbHbie AaHHble no p 12 C -eaaV~MOAei1cTBV~fiM 
np~-1 Toi1 me 3HeprV~V~, nony4eHHble TOH me MeTOAV~KOH, 4TO 1-1 AaHHble 

no CC -coyAapeHHfiM. 

§2. OnHCAHHE nEPEMEHHMX 

AHailH3 cTpy.:1Horo noeeAeHHfl BTOpi-14H~x 4aCTH4 a CC-eaaHMOAei1cT

BHfiX npOBOAVIIlCfl C noMOIJibiO nepeMeHH~X 11C<!>epHCHTH 11 1-1 11TpaCT 11
• 

Beili-14HHa c<t>epHCHTH onpeAeilHilacb TPaAH4HOHH~M o6pa3oM: 
~ p2. 

S = .!. min ' l. 1 I 1 I 
2 l 'P.2 
;t j I 

3AeCb ~ - BeKTOpa HMnYilbCOB BTOPH4H~X 4aCTH4 B C.4.1-1. CTailK~-

BaiOIJIHXCfl fiAep; Ji. - nonepe4H~e HMnYilbCbl BTOPI-14HblX 4aCTH4 OTHO

CHTeilbHO HeKOTOpO~ OCH, KOTOpafl B~61-1paeTCfl TaKVIM o6pa30M, 4T06~ 
CYMMa lPI. no BCeM 3apHmeHH~M 4aCTH4aM B C06~THH npHHHMaila 

i I 

MHHV~MailbHOe 3Ha4eH!-1e. 3Ta OCb B npeAnOilOmeHHI-1 ABYXCTPYHHOH CTpy

KTyp~ cofi~THfl fiBilfleTCfl OCbiO CTpy.:1. 8bl4HCileHHe nepeMeHHOH c<t>ep!-1-

CHTH npoH3BOAHI10Cb nyTeM AHaroHailH3a4HH MaTpi-14~, COCTaBileHHOH 

H3 KOMnoHeHTOB HMnYilbCOB sTopH4~~x 4acTH4 a c.4.1-1. CC-cTOilKHo-

n+ 
M a= f P. P. a , 

ap i= 1 1a lp 
a , fJ =X , y , ·z , 121 

rAe n± - 4HCilO aapHmeHH~x 4aCTH4 e AaHHOM co6~THH. EcilH AHaro
HailbH~e 3IleMeHT~ 3TOH MaTPH4bl 0603Ha4HTb Q 1 , Q 2 1-1 Q 3 H pacnOilO
lKHTb HX B nOPfiAKe B03pacTaHHfl BeilH4HH Q 1 < Q 2 <Q 

3
, TO 3Ha4eHHe 

c<t>epHCHTH Ailfl AaHHoro co6~THH MO>KHO onpeAeilHTb cneAYIOIJIHM o6pa
aoM: 

s=!. Q1+Q2 
2 Q1+Q2+Q3 

131 

AHaroHailbH~M 3IleMeHTaM MaTpH~~ /2/ cooTeeTCTBYIOT eAHHH4H~e seKTo

pa 0 1 , it2 H Da, 3aAaiOIJIHe HanpaeJleHHfl 11r JlaBHbiX OCeH 11 B COfi~THH. 
BeKTOp n3 onpeAeilfleT HanpaeJleHHe HaHfiOilbWeH BbiTfiHYTOCTH co6bi-

THfl B HMnyilbCHOM npocTpaHCTBe 1-1 COBnaAaeT C OCbiO CTpyH. feOMeT

PH4eCKH AHaroHailbHble 3IleMeHTbl MaTPH4bl 121 Q 1 , Q 2 H Q 3 fiBilfiiOTCfl 

r Il~BHbiMI-1 OCfiMI-1 3Ili1HncoHAa spaiJieHH~ I PHC. 1 I, a eeKTopa ii 1 , ii2 
H n 3 3aAaiOT HanpaeneHHe 3THX oce~-1. 

nepeMeHHafl c<t>epHCVITI-1 npHHHMaeT 3Ha4eHHfl: 

{ 

0, ecnH Q 3 >> Q 1 • Q 2 • T. e. co6biTHe KOililV~HeapHoe, 
S = 1 , eCilH Q 1 = Q 2 = Q 3 , T. e. COfibiTHe HMeeT <!>OPMY 

c<t>epbl. 

2 

.. 

PHc.J. CxeMaT~ecKoe Hso6paEe-

HHe 
11

I"JiaBHhiX
11 

oce:H B co6bJTHH. 

AnH KamAoro co6blTI-1fl eeilV~41-1Ha 
TpacT onpeAeilHilaCb cornacHo 

<!>OPMYile 

~ IPII i I 
T-max---· -, /4/ 

~!Pi I 

rAe p 11 i - npOAOilbHble V~MnyilbCbl 

BTOpi-14H~X 4aCTH4 B C.4.1-1. CTail
KHBaiOIJIHXCfl f!Aep OTHOCV~TeilbHO 

TaKOH OCH, Ailfl KOTOPOH CyMMa 

~I P w i I HMeeT MaKCHManb-
1 

Hoe 3Ha4eHV~e. TpacT npHHHMaeT 3Ha4eHHfl oT 1 Ailfl KOililHHeapH~x 
C06b1THH AO 0,5 - Ailfl H30TpOnHOro pacnpeAeileHHfl seKTOPOB HMnynb
COB BTOPH4H~X 4aCTH4. 

AilH H3y4eHHfl nnaHapHOCTH CC-coyAapeHHH HCnOilb30eanacb nepeMeH

Hafl 11<!>Il3THeC 11
, KOTopaf! OnpeAeilfleTCfl CileAYIOIJIHM o6pa30M: 

F =/a-~-Ql 
2 Q1+Q2+Q3 

/51 

BeilH4HHa <I>I13THec pasHa 0 Ailfl ~o6~THi1, o6naAaiOUIHX ~HilHHAPH4ecKoi1 
CHMMeTpHeH OTHOCHTeilbHO HanpasJleHHfl n3 , a Ailfl KOMnilaHapHblX COfibi
THH oHa npHHHMaeT 3Ha4eHHe S/vlf. 

B pa6oTe, KpoMe Toro, paccMaTpHeanHCb KOilileKTHBH~e nonepe4-

H~e 1-iMnyilbCbl <P:ut >. H <Pi~ > BTOPH4Hb1X 4aCTH~ B COfibiTI-111, TaK
ii~~ AU~Qn:l.;.t:iri-:i:,·;u""nc •ulanaiJMU\...1 b ~C-ts.:sd...,MUt4~VI(...I tn1H. UH~ onpeAeJu1-
IOTCfl B CHCTeMe KOOPAHHaT 11 rilaBH~X oce.:1 11 no CileAYIOUIHM <!>OpMyilaM: 

-2 Q 1 2 Q2 
<J:'~ut > • -, .<P. >•-, /61 

n± In n± 

rAe ll+ Ofi03Ha4aeT MHO>KeCTBeHHOCTb BTOP114H~X 4aCTH~ B COfibiTHI-1. 
4eM MeHbWe BeilH4HHa <P

0
2 t > H fiOilbWe .<P.2 >, TeM fiOilbWeH KOMnila-u lU 

HapHOCTbiO OTilH4aeTCfl KOH<!>Hrypa~Hfl BTOpH4HbiX 4aCTH~ B <!>a30BOM 
npOCTpaHCTBe, 

§3. METOAHKA 3KCnEPUMEHTA 

3KcnepHMeHTailbHbli1 MaTepHan 6~11 nony4eH c nOMOIJibiO ABYXMeTpoeo.:1 
nponaHOBOH ny3b1PbKOBOH KaMepbl nB3 OHRH, o6ny4eHHOH B ny4Ke 

npOTOHOB H fiAep yrnepoAa npH HMnyJlbCe 4,2 f3Bic Ha HYKilOH. npH
MeCb Heny4KOBbiX 4aCTH~ npH 06Jly4eHHH fiAPaMI-1 yrnepoAa He npesbi

Waila 3%. noilHOe 4HCI10 3aperHCTpHpOBaHHbiX B KaMepe H H3MepeHHbiX 

B3aHMOAeHCTBHH p(C3 H8 ) H C(C
3

H
8 

) COCTaBHilO COOTBeTCTBeHHO 
1587 H 812, 

CofibiTHfl, HaHAeHHble npH npOCMOTpe CHHMKOB npOTOHHOro o6Jly4eHHfl 
B COOTBeTCTBHH CO CTaHAapTHbiMH KPV~TepHRMH OT6opa Ailfl nponaHOBbiX 

KaMep, KilaCCH<!>H4HPOBailHCb KaK pp-, p n- HilH p C -aaaHMOAeHCTBHfl, 

3 



Co6~T~e OTHOC~nOCb K T~ny pp~~ -cTonKHOBeH~H, ecn~ cyMMapH~H 
3aPHA ecex BTOp~4H~X 4aCT~U 6~n paBeH +2 /+1/ ~ OTCyTCTBOBan 
npOTOH, neTHUI~H 11 Ha3aA" B na6. C~CTeMe. Co6biT~H, B KOTOpbiX 
cyMMa 3aPHAOB BTOp~4H~X 4aCT~U 6~na 6onbWe 4eM +2 ~n~ B KO
TOp~X np~CyTCTBOBan npOoOH, neTHUI~H 11 Ha3aA 11 B na6.c~CTeMe, 
OTHOC~n~Cb K T~ny pC-e3a~MOAeHCTB~H. 

B3a~MOAeHCTB~H, KOTOp~e Knacc~$~U~POBan~Cb KaK pp -cTOnKHOBe
H~H, COCTOHn~ ~3 COYAapeH~H nepB~4H~X npOTOHOB C BOAOPOAOM 
nponaHa ~ COYAapeH~H npOTOHOB C KBa3~CB060AH~M~ npOTOHaM~ HAep 
yrnepoAa.AonH nocneAH~x, a , oueH~Banacb ~3 cooTHOWeH~H 

8atot (pp) N(pp)- aN(p~) 

a in (pCaHs) N(pSHs) 

rAe N (pp)- nonHoe 4~cno co6~T~A, oTHeceHH~x K T~ny PP -cTon
KHoeeH~A; N(pC 3H8 )- 4~cno B3a~MOAeHCTB~H, 3aper~cTp~poeaHH~X 

e nponaHe; atctt (pp) - nonHoe ce4eH~e pp -cTonKHoeeH~A; 
a. (pC 3H 8 ) -ce4eH~e Heynpyroro B3a~MOAeAcTB~FI npoTOHa c npo-

In 
4 

• 
naHoM. 3Ha4eH~e a oKa3anocb paeH~M 0, 2. Kon~4ecTeo B3a~MOAe~cT-
e~A npoTOHOB c HAPaM~ yrnepoAa onpeAenHnocb cneAY~lli~M o6pa3oM: 

N(p 12 C)"' N(pC) + N(pn) +a N(pp). 

B AaHHoA pa6oTe He BBOA~n~cb cneu~anbHble Kp~Tep~~ AnH BbiAeneH~H 

CC-co6~T~A ~3 e3a~MOAeAcTe~A yrnepoAa c nponaHOM. 0AHaKo 6~n~ 
npoeeAeH~ oueHK~ een~4~H~ np~Mec~ Cp-coyAapeH~A cpeA~ ecex 
C (C 3H8 )-e3a~MOAeAcTe~A, YAOBnaTeopH~lli~X 3aAaHH~M ycnoe~HM 

OTfiO~~ _ n~IA RhfU&A(" nP~lAIA IJ'n.n.n~IJ'TIA~~~~~ ~~~~~~e~!-!~~~ .. ~~e ~~ .. ~~· ::: .. ~~~=~ 
MHoro3apFIAH~e ~ OAH03apHAH~e CTp~nn~HrOB~e 4aCT~U~,T.e. 4aCT~Ubl 

c ~MnynbcOM e na6.c~cTeMe P~ 3,0 r3B/c, neTHUI~e noA yrnoM 
8~ 4° oTHOC~TenbHO nepe~4Horo HanpaeneH~H, ~ TaK Ha3~eaeM~e 
~cnap~TenbH~e 4acT~u~: MeAneHH~e p ~ d c ~MnynbcoM P ~300 M3B/c 
Ha HyKnOH /a - 4aCT~U~ C TaKHM HMnynbCOM B nponaHOBOH KaMepe 
He perHCTPHPY~TCH/. AHanH3~poean~Cb co6~T~H, B KOTOp~X MHO*eCT
eeHHOCTb BTOpH4H~X 3aPH*eHH~X 4aCT~U, OCTaBW~XCFI nocne ~CKn~4e
H~H onHCaHH~X B~We HeB3aHMOAeHCTBYIOIIII-1X 4aCT~U·, COCTaB~Jla n+?: 4. 
KonH4ecTeo TaKHX C(C3 H8)-e3aHMOAeAcTe~A oKa3anocb paeH~M 
415. AonH Cp -co6~T~~ cpeAH H~X, y, onpeAenHnacb ~3 cooTHOWeHHH 

8a(Cp) 0 ±~4 N(CC3H8 ) 
Y"' 

uin(CCaHs) N(CG.3Hs>n±.;?;4 

rAe N(CC3H8 ) H N(CC3H 8 )
0 

> 4 cooTeeTcTey~T nonHOMY 
±-

4HCJ1Y BCeX B3aHMOAeHCTBHH yrnepOAa C nponaHOM ~ KOn~4eCTBY OTo6-
paHH~X AJlH aHaJlH3a co6~THA c MHO*ecTeeHHOCTb~ ~~4. BenH4HHa 
Ce4eHHH a(Cp}0 > 4 Cp -coyAapeHHH C MHO*eCTBeHHOCTb~ 3apH*eHH~X 
4aCTHUD+~4 oue~HBaJlaCb HCXOAH H3 AaHH~X no B3aHMOAeHCTBHHM npo
TOHOB c-nponaHOM npH TOH *e 3HeprHH 4,2 r3B/c.AonH Cp-co6~THH 
y OKa3aJlaCb paBHOH - 13,6%. 

MHoroHyKJlOHH~e CC-e3aHMOAeAcTBHH oT6HpanHcb npH cneuHanbHOM 
npOCMOTpe no CJleAYQUII-1M KPHTepHHM: 

a/ B co6~T~H OTCYTCTBOBan~ MHOr03apFIAH~e CTp~nn~HrOB~e $par
MeHT~ oT HaneTa~Uiero HAPa yrnepoAa; 

6/ 4~cno OAH03aPHAHbiX cTp~nn~HrOBbiX 4acT~U c ~MnynbcoM PJiaG .~ 
~ 3,0 r3B/c, neTFIUI~X nOA yrnoM 8.:::; 4° OTHOC~TenbHO nepBH4HOrO 

ny4Ka, He npeBbiWano 2 j T. e. 4~CnO B3a~MOAeHCTBY~UI~X npOTOHOB 
oT HaneTaiOUiero RAPa yrnepoAa cocTae~no vp~4; 

B/ CyMMapH~H 3aPHA BCeX BTOP~4H~X 4aCT~U B co6~T~~ 6~n 
6onbwe Q> +7. 

np~ TaKOM OT6ope cpeAHee 4~cno y4aCTBYIOUI~X BO B3a~MOAeHCTB~~ 
HyKnoHOB oKa3anocb paBHbiM <vN > =15. AonH MHoroHyKnOHH~x 
CC-e3a~MOAeAcTe~A, YAOBneTBOPHIOUI~X on~caHH~M e~we KP~Tep~HM 

oT6opa, cocTae~na np~MepHo 13% oT ecex CC -coyAapeH~A. nocne 
~CKnl04eH~FI CTp~nn~HrOB~X ~ ~cnap~TenbH~X 4aCT~U KOn~4eCTBO MHQ
roHyKnOHHbiX CC -cTOnKHOBeH~H C MHO*eCTBeHHOCTbiO D±L 4 OKa3anOCb 
paBH~M 780. 

3aper~cTp~poeaHH~e e KaMepe B3a~MOAei1cTB~H ~3Mepfln~cb Ha no
nyaeToMaTax CAMET ~ nYOC ~ o6c4~T~ean~cb no nporpaMMe reoMeTp~-
4eCKoA ~ K~HeMaT~4eCKOH peKOHCTPYKU~~ co6~T~A rEO$~T. CpeAHFIFI 
OTHOC~TenbHaFI OW~6Ka B ~3MepeH~~ ~MnynbCOB BTOp~4H~X 4aCT~U co
CTaB~na 12%, a Ha~6onee eepoFITHoe ee 3Ha4eH~e - 6%. CpeAHFIFI 
ow~6Ka e ~3MepeH~~ yrnoe paBHRnacb 0,01 paA. 6onee noAp06Ho 
MeTOA~4eCK~e BonpOCbl, CBFI3aHHble C o6pa60TKOH C06biT~i1, o6pa30BaH
H~X penFIT~B~CTCK~M~ FIApaM~ B nponaHOBOH KaMepe, paCCMOTpeH~ 

e pa6oT~ 9~CpeAH~i1 ~Mnynbc, Ha4~HaFI c KOToporo per~cTp~poean~cb 
npOTOH~, COCTaB~n 150 M3B/c; nonO*~TenbH~e n~OH~ MO*HO 6~no OT
n~4~Tb OT npOTOHOB nO npobery ~ ~OH~3aU~~ B ~HTepeane ~MnynbCOB 
PJiaG.~ 700 M3B/c, e ocTanbHbiX cny4aflx rr+ -Me30Hbl OTHoc~n~cb K 
npoToHaM. AeATpoH~ ~ RAPa Tp~T~FI ~AeHT~$~u~poean~cb B~3yanbHO no 
~OH~3aU~~ B ~HTepeane ~MnynbCOB 1 + 2,5 r3B/c. 

AnH aHan~3a 3Kcnep~MeHTanbH~x AaHH~x no CC-e3a~MOAeAcTe~FIM 

~cnonb30BanaCb MOAenb He3aB~C~MbiX HyKnoH-FIAePH~X CTOnKHOBeH~H. 

CornaCHO 3TOH MOAen~ Ka*A~H HyKnOH FIApa-cHapFIAa He3aB~C~MO OT 
APYr~x HyKnOHOB B3a~MOAeHCTByeT C FIAPOM-M~WeHbiO, TaK 4TO HAPO
FIAepHOe B3a~MOAeHCTB~e MO*HO npeACTaB~Tb KaK CyMMy He3aB~C~M~X 
HyKnoH-HAePH~x cTonKHOBeH~A. AnH MOAen~poeaH~H CC-cTonKHOBeH~A 
~cnonb3oean~cb AaHH~e no p 12 C -e3a~MOAei1cTB~HM. CyMM~poeaH~e 
p 12C -e3a~MOAeHCTB~H np0~3BOA~nOCb C y4eTOM ~X TOnonor~4eCK~X 
Ce4eH~H TaK~M o6pa30M, 4T06bl pacnpeAeneH~e no MHO*eCTBeHHOCT~ 
3aPR*eHH~x 4aCT~U AnH CMOAen~poeaHH~x co6biT~A coenaAano c pac
npeAeneH~eM no MHO*eCTBeHHOCT~ AnH OT06paHH~X 3Kcnep~MeHTanb
H~X CC -e3a~MOAeHCTB~H. 

CpeAH~e 3Ha4eH~H MHO*eCTBeHHOCT~ aHan~3~pyeM~x 3aPH*eHH~x 

4acT~U AnH ecex CC-e3a~MOAei1cTe~A ~ MHoroHyKnOHH~x cTonKHoee
H~A HAep yrnepOAa OKa3an~Cb paBH~M~ COOTBeTCTBeHHO 7,8+0,2 ~ 
13 ,4+0, 1. -

4To6~ o6ecne4~Tb B cpeAHeM C~MMeTp~4HY~ KOH$~rypau~~ CMOAen~
poeaHH~X CC -coyAapeH~H B $a30BOM npocTpaHCTBe B c.u.~. CTaJlK~

BaiOIII~XCH HAep, B npouecce cyMM~poeaHHH p 12 C-e3aHMOAeHCTBHH 
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e KamAOM etopoM co6~T~~ HanpaeneH~e eeKTopoe ~Mnynbcoe ecex 
BTOP~4H~X 4aCT~~ B TO~ me C~CTeMe ~.~. 3aMeHRnOCb Ha npoT~eo
nonomHoe. 

§4. AHAJU13 CTPY~HbiX XAPAKTEPHCH1K 

CTpy~Hoe noeeAeH~e BTOP~4HWX 3apRmeHH~x 4aCT~~. pomAeHH~x 

eo ecex CC-e3a~MOAe~CTB~Rx ~ e MHoroHyKnoHHWX CTOnKHoBeH~Rx 
3T~X RAeP C MHOmeCTBeHHOCTb~ ~~ 4, ~ccneAOBanoCb C nOMO~b~ 
nepeMeHHbiX c<!>ep~c~T~ S ~ TpacT T. KpoMe Toro, OTAenbHO lo13y4an~cb 

KOnneKT~BHWe CBO~CTBa 77- -Me30HOB B MHOrOHyKnOHH~X C C - COYAape
H~RX C MHOmeCTBeHHOCTb~ ll -~~.AHan~3 npOBOA~JlCR B C,~.l-1. CC-

77 
CTOnKHOBeH~~. coenaAa~~e~ c c.~.~. NN -cTonKHOBeH~~. B Ta6n.1 
npeAcTaeneH~ cpeAH~e 3Ha4eH~R nepeMeHH~x S ~ T A11R ecex CC -
B3a~MOAe~CTB~~ ~ MHOrOHyKnOHH~X COYAapeH~~ RAep yrnepOAa. 

PacnpeAeneH~R CC-co6wT~~ no een~4~He c<!>ep~c~T~ noKa3aH~ Ha 
p~c.2. 3AeCb me np~BeAeH~ pe3ynbTaTbl pac4eToe no MOAen~ He3a
e~c~M~x HyKnoH-RAepHbiX CTOnKHOBeH~~ ~ MOAen~ BHYTP~RAepHoro 

KaCKaAa AnR CC-cTOnKHOBeH~~ np~ ~Mnynbce 4,2 r3B/c Ha HYKnOH, 
npOBeAeHHWX C y4eTOM MeTOA~4eCK~X OC06eHHOCTe~ 3KCnep~MeHTa. 

KaK B~AHO ~3 pacnpeAeneH~~. CC -e3a~MOAe~CTB~R He RBnR~TCR 
C<!>ep~4eCK~-c~MMeTp~4H~M~ ~ xapaKTep~3Y~TCR CTPY~HO~ KOH<!>~rypa

~~e~ BTOP~4H~x 4aCT~~ e HMnynbCHOM npocTpaHCTBe. CpeAHRR een~-

4~Ha c<!>epHCHTI-1 AnR ecex CC-cTonKHOBeH~~ paeHa <S > =0 ,356+ 
~0,009. MoAenb He3aB~CHM~x HYKnoH-RAepH~x cTonKHoeeH~~ 1o1 MOAellb 

3Kcnep~MeHTanbH~e 

AdHH~e A11R ecex CC-e3a~MOAe~cTe~~. ~oenaAeH~e 'pe3ynbTaToe pac-
4eTa AnR o6e~x MOAene~, no-BHAHMoMy, o6ycnoeneHo TeM o6cToR
TenbCTBOM, 4TO CC -cTOnKHOBeHHR, CMOAenHpOBaHH~e Ha OCHOBe rHno
Te3~ 0 He3aBio1C~MOCT~ HyKnoH-RAepH~X B3a~MOAe~CTBio1~, Y41o1T~Ba~T 

npo~eCCbl KaCKaAHOrO THna, npOHCXOAR~~e np~-1 CTOnKHOBeH~RX HYKJlo
HOB C RAPaM~ yrnepoAa. 

MHoroHyKJlOHH~e CC-cTonKHOBeHHR xapaKTepH3Y~TCR 6onbwe~ c<!>e
P~4HOCTb~ pacnpeAeneHHR 3apRmeHH~x 4acT~~ e <l>a30BOM npocTpaHcT
ee /pHc.26/, 4eM ece CC -e3a~MOAe~cTBHR e cpeAHeM. CpeAHRR 
eenlo14~Ha C<!>eplo1Cio1Tio1 AnR HHX, KaK Blo1AH0 1-13 Ta611.1, yeeJllo141o1BaeTCR 
AO 0,477+0,006. CMOAenlo1poeaHH~e MHoroHyKnOHH~e CC-co6~Tio1R e 
060io1X nOAXOAaX OTn~4a~TCR 6onee CTPY~HO~ KOH<!>Hrypa~lo1e~ ecex 
BTOp~4H~X 3apRmeHH~X 4aCT~~ B <l>a30BOM npOCTpaHCTBe /<S > 
=0,41/ 1o1 He on~c~ea~T 3KcnepHMeHTanbHOe pacnpeAeneH~e no nepe
MeHHO~ S AnR MHOrOHYKnOHH~X CC -e3a~MOAe~CTBio1~. 

0AHaKO CTpy~HOe noBeAeH~e 7T- -Me30HOB ~3 MHOrOHYKJlOHH~X CC
coyAapeHH~ c MHomecTBeHHOCTb~ n77-~4 /pHc.2e/ xopowo cornacyeT
CR c r~noTe3o~ o6 o6pa3oeaH~~ oTp~~aTenbH~x n~oHoe e npo~eccax 
KaCKaAHOrO T~na B HYKJlOH-RAePH~X ~ RApO-RAePHbiX B3alo1MOAe~CT
B~RX. TaK~M o6pa3oM, pacxomAeH~e 3Kcnep~MeHTanbH~x AaHH~x AnR 
MHOrOHyKnOHH~X CC -e3alo1MOAe~CTB~~ C pac4eTaM~ no MOAeJlRM HeKon
JleKT~BHOrO T~na, npeAcTaeneHH~M~ e 3TO~ pa6oTe, o6ycnoeneHo oco-

6 

• 

1 

2 

QS s 

PHc.2. PacrrpeAeneHHe rro rrepeMeHHOH 

C«lJepHCHTH CC -B3aHMOAeHCTBHH C MHO

~eCTBeHHOCTbiD 3apH~eHHWX ~aCTH~ 

ll± 2:4: a/ BCeX, 6/ MHOrOHYKJIOHHbiX, 

B/ 7T- -Me30HOB H3 MHOrOHYKJIOHHbiX 

CC -coyAapeHHH. PacrrpeAeneHHH rrony

'leHbi: I I I - B sKcrrepHMeHTe, I 2/ -

B MOAaiTH BHYTPHHAepHoro KacKaAa, 

/3/ - B MOAaiTH He3aBHCHMblX HYKJIOH

HAePHblX CTOJIKHOBeHHH, 

6eHHOCTRM~ B noBeAeH!-1~ BTOP~4H~X 
npoTOHOB ~ cnomH~X 4aCT~~ d,t,He, 
KOTOp~e np~BOART K yeen~4eH~~ C<!>e
P~4HOCT~ co6~T~~. 

Ha p~c.3 pacnpeAeneH~R CC-coy
AapeH~~ no nepeMeHHO~ TpacT cpae
H~Ba~TCR c aHanorlo14HbiM~ pacnpeAe
neH~RM~, nony4eHH~M~ A11R MOAen~ 
BHYTP~RAepHoro KacKaAa. TaK me, 
KaK ~ eeJ1~4~Ha c<!>ep~c~T~, noeeAe
H~e nepeMeHHO~ TpaCT AnR Bcex CC
B3a~MOAe~CTB~~ ~ A11R rr--Me3oHoe ~3 
MHOrOHyKnOHH~X CTOnKHOBeH~~ XOPOWO 
co~nacyeTcR c AaHH~M~ AnR KacKaA
nv~ MUM~JI~. ~acnpeAeneH~e MHOro
HyKnOHH~X COYAapeH~~ no BeJ1~4~He 
T c y4eToM ecex BTop~4H~x 4acT~~ 
oTn~4aeTcR oT aHanor~4Horo pacnpe
AeneH~R CMOAell~poeaHH~X C06biT~~. 

KaK OTMe4anOCb BO BBeAeH~~, KOJl
neKTHBHble ~ HeKOJlJleKTHBHble Mexa
HH3M~ RApO-RAePH~X CTOJlKHOBeH~~ 

XapaKTep~3Y~TCR pa3n~4HO~ Op~eHTa

~He~ OCH CTpy~ OTHOC~TenbHO nepBH4-
HOro HanpaeneH~R. no3TOMY aHaJ1~3 

yrnoe~x pacnpeAeneH~~ oce~ cTpy~ 

CC-e3a~MOAe~cTe~~ OTHOCHTenbHO 
HanpaeneH~R AB~meH~R CTanKHBa~~~XCR 

RAeP MOmeT AaTb AOnOJlH~TeJlbHY~ ~H
<I>opMa~~~ o xapaKTepe 3T~x B3aHMo
Ae~CTB~~. 

Ha p~c.4 npeACTaeneH~ pacnpeAe-
neHHR ecex CC-e3a~MOAe~cTe~~ ~ 

MHoroHyKJlOHH~x coyAapeH~~ 3THX RAep no een~4~He !coso 1 rAe o -
yron, o6pa3yeM~~ OCb~ CTpy~ C nepB~4H~M HanpaeJleH~eM:KaK B~AHO 
~3 P~CYHKa, yrnoeoe pacnpeAeneH~e oce~ cTpy~ AnR ecex cc-
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PHc.3. PacnpeAeneHHe no nepe
MeHHOH TpacT CC-B3aHMOAeHCTBHH 
C MHOEeCTBeHHOCTbiD 3apH~eHHb~ 
qacTH~ n+ ~ 4: a/ Bcex, 6/ MHo
roHyKJIOHHbnc, B/ 1T--Me30HOB H3 
MHOI'OHYKJIOH~X CC-coyAapeHHli. 
PacnpeAeJieHHH noJiyqeHbJ: /I I -
B 3KCnepHMeHTe, /2/ - B MOAenH 
BHYTPHHAepHOI'O KaCKaAa. 

CTOnKHOBeHHH, a TaKme AnR MHOro
HyKnOHH~X COYAapeHHH OTnH4aeTCR 
oT H30TponHoro H yKaa~eaeT Ha 
TO, 4TO o6pa~OBaHHe CTPYH BTOPH4-
H~X 4aCTH~ npOHCXOAHT B OCHOBHOM 
e HanpaeneHHH, 6nH3KOM K Hanpae
neHH~ ny4Ka. npH4eM B MHOrOHyK
nOHH~X CC -coyAapeHHRX B 3KCne
PHMeHTe OpHeHTa~HR OCH CTpyH 
ecex BTOPH4H~X aapRmeHH~X 4ac
TH~ OTHOCHTenbHO nepBH4HOrO Ha
npaeneHHR TaKaR me,KaK H AnR 
ecex CC-cTonKHOBeHHH e cpeAHeM. 
Yrnoeoe pacnpeAeneHHe oceH CTPYH 

7T -Me30HOB, pQmAeHH~X 8 MHOro-
HyKnOHH~X CC -coyAapeHHRX 
/pHc.4e/, OTnH4aeTCR 6onbWeH 
H30TponHeH no cpaeHeHH~ c aHano
rH4H~M pacnpeAeneHHeM AnR CTPYH 
BTOPH4H~X 4aCTH~ C y4aCTHeM 
nonomHTenbH~X nHOHOB, npOTOHOB 
H cnomH~X 6apHOHOB. 3TO BHAHO 
TaKme H3 Ta6n.1, rAe npeACTaene
H~ cpeAHHe 3Ha4eHHR ;cosO: 
AnR ecex CC -eaaHMOAeHCTBHH H 
MHOrOHyKnOHH~X CTOnKHOBeHHH RAep 
yrnepoAa. TaKoe noBeAeHHe oceH 
CTPYH BTOPH4H~X aapRmeHH~x 4ac
TH~ H3 ecex CC -cTonKHOBeHHH H 
CTPYH " -Me3oHOB H3 MHoroHyKnoH
H~x COYAapeHHH RAeP yrnepoAa xo
powo cornacyeTCR c rHnoTeaoH o 
He3aBHCHMOCTH HyKnOH-RAePH~X 
B3aHMOAeHCTBHH H C npeACKa3aHHR
MH MOAenH BHYTPHRAePHOro KaCKaAa. 

0AHaKo npeACKaaaHHR o6eHx MQAeneHAnR yrnoaoro pacnpeAeneHHR oceH 
cTpyH acex BTOPH4H~x aapRmeHH~x 4aCTH~ H3 MHoroHyKnOHH~x CC -

8. 

) 

} 
' 

COYAapeHHH OTnH4a~TCR OT 3KCnepHMeHTanbH~X AaHH~X. KaK BHAHO 
H3 pHc.46, e CMOAenHpoeaHH~x MHoroHyKnoHH~X CC-cTonKHOBeHHRX 
OCb CTPYH BTOPH4H~X aapRmeHH~X 4aCTH~ CHnbHee KOnnHMHPOBaHa OT
HOCHTenbHO nepBH4HOrO HanpaeneHHR, 4eM Ha6n~AaeTCR B 3KCnepHMeH
Te. CpeAHRR eenH4HHa [cosO[ B o6eHX MOAenRX COCTaBnReT 0,94~ 
+0,01, 8 TO epeMR KaK ee 3KCnepHMeHTanbHOe 3Ha4eHHe paBHO 
0,860+0,007. 

TaKHM o6pa30M, B MHOrOHyKnOHH~X CC -cTOnKHOBeHHRX npH HMnynb
ce 4,2 r3B/c Ha HyKnOH B 3KCnepHMeHTe o6pa30BaHHe CTpyH BTOPH4-
H~X aapRmeHH~X 4aCTH~ npOHCXOAHT nOA 6onbWHMH yrnaMH K Hanpae
neHH~ ny4Ka,4eM 3TO cneAyeT OmHAaTb H3 MOAeneH RAPO-RAepH~X 
B3aHMOAeHCTBHH HeKonneKTHBHOro THna,npH4eM paCXOmAeHHe 3KCnepH
MeHTanbH~X AaHH~x c MOAenbH~MH pac4eTaMH o6ycnoeneHHO oco6eH
HOCTRMH 8 noBeAeHHH npOTOHOB H cnomH~X 6apHOHOB, 

§5. nnAHAPHOCTb 

nnaHapHOCTb - OAHO H3 KOnneKTHBH~X CBOHCTB BTOpH4H~X 4aCTH~, 
o6pa3y~HXCR B pa3nH4H~X npo~eccax MHomeCTBeHHOrO pOmAeHHR, Ko-

TOpOe 3aBHCHT OT OC06eHHOCTeH MeXaHH3Ma B3aHMOAeHCTBHR /HanpH-
+ -Mep, npo~eCC~ C HCnycKaHHeM rn~OHOB 8 e e -cTOnKHOBeHHRX H 

npo~ecc~ C meCTKHM KBapK-KBapKOB~M pacceRHHeM B aApOH-aAPOHH~X 
IOI.,~IAUI"\ncu"'ArTniAnV V~f"\""''li.,.Or'\IA":ll\ltnTrCI F\nnLmnlA nnriHriOHOCThtn/. 
---··· ·-n-··- • -······ ··-,..-· ... -~··-J ..... -·· - -··---

B RApO-RAePH~X CTOnKHOBeHHRX, KaK OTMe4anOCb 80 BBeAeHHH, 
MOAenH KOnneKTHBHOrO H HeKonneKTHBHOrO THna TaKme pa3nH4a~TCR 
nnaHapHOCTb~ C06~THH 8 ~a30BOM npocTpaHCTBe. 

XOTR CYIJ4eCTByeT HeCKOnbKO nepeMeHH~X, C nOMOIJ4b~ KOTOpbiX 
MOmHO H3Y4aTb nnaHapHOCTb KOH~Hrypa~HH BTOPH4Hb1X 4aCTH~, B AaH-
HOH pa6oTe paccMaTpHeanHCb cneAY~He eenH4HH~: < Po

2
u1 > • 

<pi~ > H ~n3THeC F, 3Ha4eHHe KOTOpOH B KalKA OM C06~THH nponop-
~HOHanbHO pa3HOCTH <P2 > - <P 2 >. B Ta6n.2 npHBeAeH~ 

In out CC • • 
cpeAHHe 3Ha4eHHR 3THX nepeMeHH~x AnR ecex -eaaHMOAeHcTBHH 
H MHOrOHyKnOHH~X CTOnKHOBeHHH 3THX RAeP C MHOmeCTBeHHOCTb~ 
3apR>KeHH~X 4aCTH~ n+ z 4. 

PacnpeAeneHHR CC~coyAapeHHH no nepeMeHHOH F noKaaaH~ Ha 
PHC.5. 3AeCb >Ke npHBeAeH~ peaynbTaT~ pac4eTa 3TOH BenH4HH~ no 
MOAenH BHyTpHRAepHOrO KaCKaAa. ~3 pHCYHKa BHAHO, 4TO pacnpeAe
neHHR acex CQ-cTonKHoeeHHH H MHoroHyKnoHH~x eaaHMOAeHCTBHH 
3THX >Ke RAep no nepeMeHHOH F, B~4HCneHHOH C y4eTOM BCeX BTOpH4-
H~X aapR>KeHH~x 4aCTH~, e co6~THH npH6nH3HTenbHO OAHHaKOB~. CpeA
HHe 3Ha4eHHR F AnR 060HX npo~eCCOB Man~ H, KaK BHAHO H3 Ta6nH~~ 
2, COCTaBnR~T -0,11. 0TpH~aTenbH~e nHOH~, o6pa3Y~IJ4HeCR B MHOro
HYKnOHH~xCC-cOyAapeHHRX, xapaKTepH3y~TCR 6onbWHM cpeAHHM 3Ha-
4eHHeM F H 6onee H3oTponH~M pacnpeAeneHHeM no 3TOH nepeMeHHOH. 
3KcnepHMeHTanbH~e AaHH~e AnR ecex CC-eaaHMOAeHCTBHH H AJ1R 11--
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u,c: 0,'t U,6 U,8 1,0 
ICoS 81 

PHc.S.PacnpegeneHHe no nepe-
Me"HiiOH: !im3THec F CC-s3aH-
MogeH:cTBHH:: a/ scex, 6/ MHoro- ~ 
HYKJIOHHb!X, B/ - 17- -Me30HOB 
H3 MHOrOHYKJIOHHbiX CC -coyga
peHHH:. PacnpegeJieHHH nony~e-
Hhi: I I I B 3KcnepHMeHTe, 
/2/ - B MOgeJIH BHYTPHHgepHOro 
KacKaga. 

10 

PHc.4. PacnpegeneHHe ocH CTpyH: 
BTOpH~Hb~ 3apH~eH~ ~aCTH~ 

B CC-s3aHMogenCTBHHX no BenH
~HHe I COSfJi, rge fJ- yrOJI OTHOCH
TeJibHO HanpasneHHH ny~Ka /ocb 
HaxogHJiacn c noMO~hw nepeMeH
HoH: c$epHCHTH/: a/ so scex, 
6/ B MHOroHyKJIOHHbiX B3aHMOgeJ1:
CTBHHX, B/ pacnpegeneHHe 
OCeH CTpyH BTOpH~HbiX 17- -Me3o
HOB H3 MHoroHyKJIOHHhiX CC-coy
gapeHHH. PacnpegeneHHH nony~e
Hhi: /I I - B 3KcnepHMeHTe, I 2/ -
B MogeJIH BHYTPHHgepHoro KaCKa
ga, /3/ - B MOgenH He3aBHCHMb~ 
HYKJIOH-HgepHbJX CTOJIKHOBeHHil. 

I Q) 1 
• (1) 

• - (2) 

~ 
0,05 0,1 0,15 

(. p2 '> (~P,/r )2 
-·ou~·,, '/ 

0,2 

/J) 

0, i L....I--L...--....L...JL-..1...~ 
a o,oa 0,04- o,os o,os 

< p• .>. rr.s/c)2 
"""" . ' , 

2 
PHc.6. PacnpegeneHHe no nonepe~HOMY HMnyJihCY <Pout> BTOPH~-
Hb~ 3apH~eHHbiX ~aCTH~, 06pa3yw~XCH B CC -s3aHMOgeHCTBHHX: 
a/ so scex, 6/ B MHOrOHYKJIOHHhiX, s/ - pacnpegeneHHe 17- -Me3o
HOB H3 MHorOHYKJIOHHhiX CC-cTOJIKHoBeHHH. PacnpegeneHHH nony
~eHbJ: /1/ - B 3KCnepHMeHTe, /2/ - B MOgenH BHYTPHHgepHoro 
KaCKaAa, /3/ - B MOAenH He3aBHCHMhlX HYKJIOH-HAepHb!X B3aHMO
AeHCTBHH. 

Me30H08 1-13 MHOrOHYKJlOHHbiX CTOJlKH08eHH171 .RAep yr JlepOAa XOPOWO OnH
C~8a~TC.R MOAeJlb~ 8HYTPH.RAepHoro KaCKaAa. 6 pacnpeAeJleHHI-1 MHOro
HYKJlOHH~X CC-coyAapeHI-1171 8 3KcnepHMeHTe Ha6Jl~Aa~TC.R JlHWb He6onb
WHe paCXOmAeHH.R C pac4eTaMH no KacKaAH0171 MOAeJll-1. 

noJly4eHH~e pe3yJlbTaT~ yKa3~8a~T Ha TO, 4TO 8TOPI-14H~e 3ap.RmeH
H~e 4aCTH~~. o6pa3y~~Hec.R 80 8Cex, 1-1 MHoroHyKJlOHH~x. CC-83aHMo
Ae171cT8H.RX HMe~T KOH~Hrypa~H~ 8 ~a3080M npOCTpaHCT8e, 6Jli-13KY~ 

• v 0 K ~HJlHHAPH4eCKH - CHMMeTpi-14H0171 OTHOCHTeJlbHO OCI-1 CTpyH. TJ11-14He 
8eJlH4HH~ F OT Q MOmeT 6~Tb o6yCJ108JleHO 8JlH.RHHeM ~JlYKTya~l-1171 
8 pacnpeAeJleHHI-1 8TOpi-14H~X 4aCTH~ 8 ~a3080M npOCTpaHCT8e, npO.R8-
Jl.R~HXC.R np~-1 8~6ope oce171. 
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Ta6Jm~a I 

~ 
I 
I 

< T?- <I tA1GJI > < S> I 

. 

aKcnep. 0,356±_0,009 0,79I,:t0,004 0,868±0,009 
CC Bee 

MO,lteJIL * 0,35.tO,OI 0,90j:O,OI 

~e sa- aKcnep. 0,477.t0,006 o.~B5.to.oos 0,860.t0,007 

CC MHO-
p!iZeHHHe 

'IDCTltUH 
I'OHYRJIOH 

MO,lteJIL * HHe 0,40 .tO,OI 0,94±0,001 

aKCnep. 0,4I.tO,OI 0,776±0,005 0,63±0,02 
IC-MeSoll 

Mo,ne;u, * 0,4I.t0,02 0,65±0,03 

Ta6nHJ~a 2 

w:::::::::: ll8tl8M8HHH8 

~~ 
< (:;? << P.:, >-:? c:.::. p ;,. ;7"/ 

I 

88811110- ( r313/c) 2.. ( ne;c )~ JteiCTBU 

CC BOe 
axcuep. 0, III±<>, 004 0,03?:t<J,002 0' I23,t0 '004 

MOAe.m. * O,III.:t;0,004 0' 033,t0 '002 0' 112±0. 004 

-
CC MHO- BOe 

0' 108±<> '002 0,066;tO,OOI I'OuyK- sapsmea- axcuep. O,I5?±<J,003 
JIOB- HH8 "'BC-
HH8 TBI.tH * 0, IOO;tO , 004 0' 046;t0 '002 MO,Ile.m. 0, IIB±.O, 004 

Ir- axcnep, 0,158±0,006 0, 008I,t0, 000 0,040;t0,002 
M830HH * MOJleJII> 0,153 ;tO,OO? O,OOS;tO,OOI 0' 035±0' 003 

-----* .[laHHble npHBO,J:VITC.R: ,J:VI.R: MO.D;eJIH He3aBHCUMblX HYKJlOH-.R:,D;epHhiX 
CTOJIKHOBeHHH. Cpe,D;HHe 3Hat:leHH.R: paccMaTpHnaeHWX nepeMeHHhiX B MO
.D;eJIH BHyTpH.R:,D;epHoro KacKa,D;a B npe,D;enax olliH60K conna,D;B.IOT c npe.D;
CTanneHHbiMH BeJIJtqHH~~. 
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Ha p~c.6 ~ l noKa3aH~ pacnpeAeneH~~ cc-aaa~MOAeHCTB~~.3KC-
nep~MeHTanbH~X ~ CMOAen~poBaHH~X no aen~4~HaM <P2 > ~ <P.2 >. out m 
B~AHO, 4To MHOroHyKnOHH~eCC-coyAapeH~~ a aKcnep~MeHTe xapaK-
Tep~~yiOTC~ 6onbW~M~ 3Ha4eH~~M~ nonepe4HbiX ~MnynbCOB <P;ut > 
~<Pin> acex BTOP~4HbiX aap~>KeHH~X 4acT~~ /Ta6n.2/ ~ 6onee 
w~poK~M ~x pacnpeAeneH~eM no 3T~M nepeMeHH~M, 4eM ace CC-aaa~Mo
AeHCTB~~ a cpeAHeM. 0AHaKo An~ oTp~~aTenbH~x n~oHoB, po>KAeH
H~X B MHOrOHyKnOHH~X COYAapeH~~X ~AeP yrnepOAa, cpeAH~e 3Ha4e
H~~ nonepe4H~X ~MnynbCOB <P;ut > ~ <Pi~ > B HeCKOnbKO pa3 
MeHbwe, 4eM An~ acex aap~>KeHH~x 4acT~~ /Ta6n.2/, ~ pacnpeAene
H~~ no 3T~M aen~4~HaM C~nbHO OTn~4aiOTC~ OT COOTBeTCTBYIO~~X pac
npeAeneH~H c y4acT~eM npoTOHoB ~ cno>KH~X 6ap~oHOB. MoAenb BHyT
P~~AepHoro KaCKaAa ~ MOAenb He3aB~C~M~X HyKnoH-~AePH~X COYAape
H~~ xopoU!o on~c~BaiOT, pacnpeAeneH~~ acex CC-cTonKHOBeH~~ ~ 
TT- -Me30HOB ~3 MHOrOHyKnOHHbiX B3a~MOAe~CTB~H flAep yrnepOAa no 
nonepe4H~M ~MnynbcaM <P 2 > ~ <P.2 >. B pacnpeAeneH~~ acex out m 
BTOP~4H~x aap~>KeHH~x 4acT~~ ~3 MHoroHyKnoHH~x CC-coyAaPeH~~ 

4 d6" 
e' d<Ff"> 

10,0 

~.o 

o.~ 

O,i 

0 

PHc.7. Pacnpe,D;eneHHe no noneJ 
----- 2 
pet:~HOMY HMllYJibCY <Pin > BTOpuq-a.) 

• (1) 
(2) 
(3) 

0,1 0,2 0,3 Q4 0,5 Q6 

HbiX aapmKeHHbiX qacTHI.J;, o6pa-
3YIDJliHXCH BCG-B3aHMO,D;eHCTBHHX: 
a/ BO BCeX, 6/ B MHOrOHYKJIOH
HbJX, n/ - pacnpe,D;eneHne "- -
··---··-- ··- ····---······--·---·-- r>r> ~·£'-.JVJ.J.V.&.I 61o.J ••.t.J.4V6 Vl.lJ ~4.\Jiol.i,U,U ...... _....., 

CTOJIKHOBeHHH. Pacnpe,D;eneHHH 
nonvt:~eHbJ: I I I - B aKcnepnMeH
Te, /2/ - B MO.D;eJIH BHyTpHH,D;ep
HOrO KaCKa,D;a, /3/ - B MO,D;eJIH 
He3aBHCHMbiX HYKJIOH-H,D;epHbJX 
B3aHMO,D;eHCTBHH. 

0 0,1 0,2 
< J?l>,(r;&jc)' 

Ll\ 
<~>.(r;B/cJ 

l3 



• 2 
no eenH4HHe<Pout> Ha6n~AaeTcR nne4o e o6nacTH oTHOCHTenbHO 
6onbWHX 3Ha4eHHH <P;ut> > 0, 07 /r3B/c/ 2 , KOTOpoe Henb3R OnH
caTb C nOMO~b~ KaCKaAHOrO MeXaHH3Ma RApO-RAePH~X CTOnKHOBeHHH. 
CMOAenHpoeaHH~e MHoroHyKnOHH~eCC-esaHMOAei1cTBHR xapaKTepH
sy~TCR MeHbWHMH 3Ha4eHH~MH KonneKTHBHoro nonepe4Horo HMnynbca 
<<P 2 >> B cpeAHeM no co6~THRM /Ta6n.2/, 4eM 3KCnepHMeH-out " TanbHble esaHMOAeHCTBHR. BosMomHo, 4TO Ha6n~Aa~~HeCR oco6eHHoc-
TH B pacnpeAeneHI-11-1 MHOrOHyKnOHH~X CC -coyAapeHHH no Beni-141-!He 
<P0~lt> yKa3~Ba~T Ha cy~eCTBOBaHI-!e ABYX MeXaHH3MOB RApO-RAepHbiX 

B3aHMOAeHCTBI-1H, pa3nl-14a~~HXCR cpeAHI-IMH no co6~THRM Beni-141-!HaMH 
<P2 >. out 

PacnpeAeneHI-!e MHoroHyKnOHH~x CC-cTonKHOBeHI-!H no nepeMeHHOH 
<P.2 > TaKme He YAaeTcR on1-1caTb c noMo~b~ paccMaTpHsaeMbiX 3Aecb 

ln v v v 

MOAeneH HeKonneKTI-IBH~X B3ai-!MOAeHCTBHH. 
nony4eHH~e pesynbTaT~ yKa3~Ba~T Ha TO, 4TO B MHOrOHyKnOHH~X 

CC -coyAapeHHRX npH HMnynbce 4,2 r3B/c Ha HyKnOH Hafin~Aa~TCR 
npOI.IeCCbl, B KOTOp~X npoTOH~ 1-1 cnomH~e 6api-10H~ PO*Aa~TCR C 6onb
WHMH 3Ha4eHHRMI-1 KOnneKTI-IBH~X nonepe4H~X HMnynbCOB <P;ut > H 
<P~ >. Csoi1cTsa 3THX npoTOHOB 1-1 cnomH~X 4aCTHLI Henb3R o6DRc-
HHTb a paMKax paccMaTpl-!saeM~x e AaHHOH pa6oTe MOAenei1 CC-esaH
MOAei1cTBHH HeKonneKTI-IBHoro Tl-!na. 

§6. BbiBOAbl 

AHanH3 KonneKTI-!BH~X CBOHCTB BTOPH4H~X 4aCTI-11.1 B CC-s3ai-!MOAei1-
CTBI-1RX npi-1 HMnYnbCe 4.2 r3B/c ~a HVKnnH nn~RODAPT r~Pn~T~ ~~~
AY~~He OCHOBH~e B~BOA~: 

1. B CC -cTOnKHOBeHI-!RX npH HMnynbce 4,2 r3B/c Ha HyKnOH 
Ha6n~AaeTCR CTPYHHoe pomAeHHe BTOPI-14HbiX sapRmeHH~x 4aCTHI.I, Kon
nHMHposaHHbiX B OCHOBHOM no HanpasneHI-110 ABI-ImeHHR CTanKHBa~~HXCR 

RAep. 
B MHoroHyKnoHHbiX CC -ssaHMOAei1cTBHRX, xapaKTep!-13Y~~~-~xcR Manbi

MH napaMeTpaMI-1 YAapa, C06b1THR CTaHOBRTCR 6onee c¢lep!-14HbiMH. 
2. KonneKTHBHble csoi1cTsa BTOPH4Hblx aapRmeHH~x 4acTHI.I, o6pa

ay~~HXCR sCC-coyAapeHI-IRX npH HMnynbce 4,2 r3B/c Ha HyKnOH, B 
cpeAHeM MOmHO OnHCaTb C noM~biO MOAeJlH BHYTPHRAepHoro KaCKaAa 
1-1 B npeAnonomeHI-11-1 He3aBI-!CI-1MOCTI-1 HyKnoH-RAepH~X B3aHMOAeHCTBI-1H. 

3. B MHOroHyKnOHHbiX cc -cTonKHOBeHHRX npH 1-!Mnynbce 4,2 r3B/c 
Ha HyKnOH Ha6n~AaeTCR pOmAeHHe npoTOHOB 1-1 CnOmHbiX 6api-10HOB, Kon
neKTHBHble CBOHCTBa KOTOpbiX, BblpameHH~e B nepeMeHHbiX c¢lepHCHTH, 
TpaCT, <P

0
2 t > 1-1 <P.2 >, Henb3R OfiDRCHHTb B paMKaX paccMaTpHBae-u 10 

MbiX a AaHHoi1 pa6oTe MOAenei1 CC-aaai-1MOAei1cTBHi1 HeKonneKTI-IBHoro 
Tl-lna. 

nony4eHHble pesynbTaTbl yKa3biBa~T Ha sosMomHoe npoRsneHI-!e npH
POAbl KonneKTI-!BHbiX B3ai-!MOAeHCTBI-1H HYKJlOHOB B MHOrOHyKnOHH~X 
CC -cTOnKHOBeHI-!RX npH HMnynbce 4,2 r38/c Ha HyKnOH. 

B aaKnl04eHHe aaTop~ s~pama~T 6naroAapHoCTb na6opaHTaM H Ha
MepHTenRM aa noMO~b s o6pa6oTKe 3KcnepHMeHTanbHoro MaTepHana. 
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lb.naTeiibCKHH OTACJ1 06'bC,lHI!CHfiOl'O HHCTHTYTB ll,!l.CPHNX HCCJ1f".fl0B81>HA 

AraKHmHeB r.H. H AP· PI-82-508 
AHa.rrHs KOJIJieKTHBHbiX CBOHCTB BTOpH'IHbiX 'l:aCTH~ B CC-BsaHMOAe:HcT
BHHX npH HMnynbCe 4,2 f3B/c Ha HyKnOH 

AHa.JIH3HPYIOTCH KonneKTHBHbie CBOHCTBa BTOpH'IHbiX sapHJKeHHbiX 
'laCTH~, o6pa3YJO~XCH B CC -BsaHMOAeHCTBHHX npH HMnynbce 
4,2 f3B/c Ha HyKnOH, a TaKJKe B MHOrOHyKnOHHbiX COyAapeHHHX 
3THX JKe HAep, Bb!paJKeHHble B nepeMeHHbiX 11 CcPepHCHTH11

, 
11 TpaCT11

, 

"A-~3THec", <P2 > H <P. 2 >. 3KcnepHMeHTa.JibHbie AaHHble cpaB-
'i"' out In 

HHBaiOTCH C npeACKasaHHHMH MOAenH BHYTPHHAepHOrO KaCKaAa H 
MOAenH HeSaBHCHMhlX HyKnOH-HAepHhlX CTOnKHOBeHHH, lloKaSaHo, 'ITO 
B MHoroHYKnOHHbiX CC-coyAapeHHHx Ha6nJOAaeTCH poJKAeHHe npoToHoB 
H cnOJKHbiX 6apHOHOB, KOnneKTHBHble CBOHCTBa KOTOpblX HenbSH 
OnHCaTb C nOMO~biO paCCMOTpeHHbiX B pa6oTe MOAene:H CC -cTonKHOBe
HHH HeKonneKTHBHOrO THna, 

Pa6oTa BblllOnHeHa B na6opaTOpHH Bb!COKHX 3HeprHH OIDIH. 

Agakishiev G.N. et al. PI-82-508 
Analysis of Collective Properties of Secondary Particles 
in CC -Interactions at 4.2 GeV/c per Nucleon 

Collective properties of charged secondary particles pro
duced in all and in multinucleonCC-collisions at 4.2 GeV/c 
per nucleon are analysed. These are expressed in terms of sphe 
ricity, thrust, flatness, <P0~ 1 > and <Pi~>. The experi
mental data are compared with the intranuclear cascade model 
predictions and with the calculations by the model assuming 
independent nucleon-nuclear interactions. It is shown that 
collective properties of protons and compound particles 
(d,t,He) produced in multinucleon CC-collisions cannot be 
described by these models of noncollective type nucleus
nucleus interactions. 

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