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A~a6a6ftH H.O., rpHWHH B.r., CHMH4 ~. Pl-80-405 

MHOrOHyKnOHH~e 83aHMOAeHCTBHft aAPOH08 C RApaMH 
H aAAHTH8HaR K8apK-napTOHHaR MOAeflb 

AaHH~e no MHomecT8eHHOCTH 8TOPH4H~x aapRmeHH~x nHOH08, 
o6pa308aHH~X 80 83aHMOAeHCT8HRX 17- -Me30H08 /c p =40 r3B/c 
H npOTOH08 /c p =9,9 r3B/c/ C HeCKOflbKHMH npOTOHaMH RAep 
yrnepOAa( 12C) Ill TaHTana (181 T~, aHanH3HPY~TCR 8 paMKaX 
OCH08H~X AHarpaMM aAAHTH8HOH K8apK-napTOHHOH MOAeflH. noKa-
3aHO, 4TO AflR 3THX B3aHMOAeHCTBHH BKnaA nepepacceRHHR KBap
KOB B RAPaX H KaCKaAH~X npo~eCCOB 8eflHK Ill AOCTHraeT 60-70%. 

Pa6oTa e~nonHeHa e ~a6opaTopHH e~coKHx 3HeprHH OH~H. 

npenpMHT 06~~HeHHOro MHCTMTYT4 ftAePHWX MeeneA088HH~. AY6Ha 1980 

Akhababian N.O., Grishin V.G.,Simich L. Pl-80 405 

MuJtinucleon Interacti.ons _of Hadrons with 

§1. BBEAEHI-1E l-13y4eHHe B3aHMOAeHCTBHH 4aCTH~ 

c ~APaMH noaeon~eT HccneAOBaTb 
npOCTpaHCTBeHHO-epeMeHHy~ KapTHHy CHflbHbiX B3aHMOAeHCTBHH Ha 
Manblx paccTO~HH~x / 1-61 • B 3TOM cny4ae ~APO HcnonbayeTc~ KaK 
ecTeCTBeHHbiH aHaflH3aTOp pa3BHTH~ MHOmecTBeHHbiX npo~eCCOB C 
yHHKaflbHbiM paapeweHHeM: ~X "' 10-13 CM H ~T "'10-23 C. npo

CTpaHCTBeHHOe pacnpeAeneHHe HYKnOHOB B ~Apax OTHOCHTeflbHO xo
pOWO H3BeCTHO H3 OnbiTOB no pacce~HH~ nenTOHOB Ha ~Apax. no3TOMY 
npH BbiCOKHX 3HeprH~X fE ~ 10 r3B/, KOrAa AflHHa BOflHbl naAa~
liiHX 4aCTH~ it S 10 -l4 CM, HX B3aHMOAeHCTBHe C ~APOM MOmHO 
paccMaTpHBaTb KaK COBOKynHOCTb B3aHMOAeHCTBHH C OTAeflbHbiMH 
HYKflOHaMH ~Apa, HMe~liiHMH H3BeCTHOe pacnpeAefleHHe B npOCTpaH
CTBe. XapaKTep H 4aCTOTa 3THX B3aHMOAeHCTBHH C 1' -HYKflOHaMH 
~Apa (P(v)) H onpeAen~~T npOCTpaHCTBeHHO-BpeMeHHy~ KapntHy 
H3y4aeMbiX npo~eccoe / 2,31 • 

B paanH4HbiX o6nacT~x ct>aaoeoro npocTpaHcTea peaK~HH 6onee 
OT4eTflHBO npO~Bfl~~TC~ H pa3flH4Hble xapaKTepHCTHKH MHOmeCTBeHHbiX 

npo~eccoe. B o6nacTH ct>parMeHTa~HH ~Apa cyllleCTBeHHO KacKaAHOe 
pa3MHOmeHHe OTHOCHTeflbHO MeAfleHHbiX BTOPH4Hb1X 4aCTH~, y4eT KO
TOPbiX B paMKaX KBapK-napTOHHOH MOAenH CHflbHbiX B3aHMOAeHCTBHH 
o6cymAaeTc~ e o6aopax 1 2· 4•51 • KpoMe Toro, e :noH o6nacTH 6onb
wy~ ponb Hrpa~T H 4HCTO ~AepHble 3ct><l>eKTbl /HcnapeHHe HYKflOHOB, 

B036ymAeHHe H paaean ~Aep H T.n./, KOTOpble 3aTPYAH~~T aHaflH3 
3KcnepHMeHTanbHblx AaHHbiX. B ~eHTpanbHOH o6nacTH H e o6nacTH 

ct>parMeHTa~HH nepBH4HOrO aApOHa BTOPH4Hble 4aCTH~bl HMe~T Manoe 
Ce4eHHe B3aHMOAeHCTBH~ (a "' 77'1r 2 ) , H n03TOMy OHH npOXOA~T 
~APO 6ea norno111eHH~. MoAenbHble o~eHKH noKa3b1Ba~T, 4TO 3TO yT

eepmAeHHe cnpaBeAflHBO Afl~ BTOPH4Hb1X aApOHOB C p > 0,5-3 r3B 
B na6opaTOpHOH CIIICTeMe KOOPAHHaT / 1,3/ • -

B CB~3H C 3THM MOmHO OmHAaTb, 4TO xapaKTepHCTIIIKH BTOpH4HbiX 

4aCTIII~ B 3THX o6naCT~X 6YAYT 11 COXpaH~Tb 11 IIIH<!><>pMa~H~ 0 KBapK
napTOHHOH CTpyKType nepBIII4HbiX aAPOHOB. 

AHafllll3 HMe~liiHXC~ AaHHbiX no MHOmeCTBeHHOCTH BTOpH4HbiX 4aCTH~ 
B hA -eaaHMOAeHCTBIII~X npH E > 5 r3B B o6nacTH ct>parMeHTa~HH 
nepBIII4HbiX aAPOHOB (x ~ 1/ 3, x = p 1~/Pmax) 6bln npoeeAeH e pa6oTax 11-3( 

bblflO noKa3aHO, 4TO aAAIIITHBHa~ KBapKOBa~ MOAeflb /AKM/ XOpOWO 
OnHCbJBaeT 3KCnepHMeHT C y4eTOM norflOllleHH~ 11COCTaBn~~HX11 KBap

KOB e ~APe no onTH4eCKOH MOAenH. B ~eHTpanbHOH o6nacTH ( lx I ~ 1/3) 
yme Heo6XOAHMO paccMaTpHBaTb caM xapaKTep B3aHMOAeHCTBH~ KBap
KOB c HyKnoHaMH ~Apa. B 4aCTHOCTH, eamHbiM eonpocoM ~en~eTc~ 

{ 96·,, __ ., t1..1~>1 ' J i 1 
p ~r..wa;;mrt 

a,• _, 
, • ~f"t 



B03MO>KHOCTb HX MHOrOKpaTHOrO nepepacceRHJ.1R. B pa6oTe /6/ 6bJI1 

npoBeAeH aHaJll-13 AaHHbiX no MHO>KeCTBeHHOCTI-1 B hA -coyAapeHHRX 

Af1R l.\eHTpaJl bHOC\ 06JlaCTH 11 4aCTJ.1 06JlaCTJ.1 (j)pa rMeHTal.\1-111 MHWe·HH 

c y4eTOM 1-1 6e3 y4eTa nepepacceRHJ.1R KaapKos. OH noKa3an, 4TO 

Af1R Bbl6opa Me>KAY 3TJ.1MJ.1 BapJ.1aHTaMJ.1 MOAeJlH He06XOAHMb1 AOnOJlHH-

TeJlbHble OnbiTbl no H3MepeHHIO BbiXOAa npOTOHOB C p > 1 r3Bic 

B hA -s3aHMOAeelcTsHRX. B 3TOM cny4ae Hcnonb3osanMcb AaHH~e 
no. c;:peAHeH MHO>KeCTBeHHOCTI1 Bcex THn08 HeynpyrHX hA- 83aHMO-

Ae~CTBHC\. 6onbWYIO AOJliO 1-13 HI-1X, oco6eHHO AI1R nerKHX RAep 

I"" 60%/,, cocTasnRIOT hN -coy,qapeHHR loAHOHyKnOHHble s3aHMo-

.QeelcT8HR/, KOTOpble 8 3TOM nO,qXOAe He ABIOT HOBOC\ HH(j)OpMal.\HH 

0 CTpyKType CJ.11lbHbiX B3aHMO,qeCiCTBHC\. Ar!R 3THX l\eJleC\ JlY4We HC

nOJlb308aTb TaKHe coy,qapeHHR, B KOTOpbiX nepBJ.14Hb1C\ a,qpOH npo

B3aHMO,qeCICTB08aJl C HeCKOJlbKHMH HYKJlOHa/>11-1 R,qpa lt-IHOrOHyKJlOHHble 

B3aHMOAeCicTBHR ~v) lcM.§21. AHaJll-13 3THX ,qaHH~x s paMKax oc

l-fQ8HbiX ,qHarpaMM a,qAHTHBHOC\ K88pK-napTOHHOC\ MO,qeJlH IAKMI np080-

AHTCR B HaCTOR~eC\ pa60Te 1§31. 

§2. MHOrOHYKnOHHWE 

B3AHMO,QEtlCTBHFI 
HeynpyrHe B3ai1Ma,qeelcTBHR a,qpo~os 
C HeCKOJlbKHMH HYKJlOHaMH R,qpa 

BbiAeJlRJlHCb C .OOMO~biO MeTOAHKH 
RY3blpbKOBbiX KaMep/

7
/ no rJOJlHOMy 3JleKTPH4eCKOMy 38pR,qy BTOPI14-

Hb1X 4aC\Hl\: 

G = n + -._n_, 
111· 

'6e3 y4eTa H,qeHTHdJHI.jHpOBaHHbiX npOTOHOB C p < 10.,7-1 ,Oir3Bic17 ·10/_ 

B HaCTQf!~ee .speMR HMeiOTCR ,qaHHble no MHoroHyKIJOHHbiM B3aHMo-

,qei1cr8HRM AJlfl 77- C- CTOJIKHOBeHHi1 npV! p =1+,5 J.1 40 r3Bic; 

77,- Ne -,c;oy,qapeHV!.Ci np:.-1 p = 25 J.1 'so r3Bic J.1 AI1R pC .- V1 pTa-
CTOJlKHOBeHHH 8 I-1HTep8ai1e, HMnyJlbCOB 2-10 .r3Bif: /7·!2/ :· HaH6o-

Jlee nOJlHaR HH(j)OpMal\HR rJO HMnyJlbCH~M XapaKTepHCTHKaM 8TOPI-14HWX 

4aCTHL\ B 3THX B38V1MO,qeCICTBHRX rJOJly4eHa npH p = 40 r3Bic 113,141. 

113 onpe,qeneHHR I 1 I B~AHO, 4TO o,qHqHyKJlOHHble B3aHMo,qeelcTBHR 

MoryT HMeTb Q =0, -1,-2 ,QilR 77-(p,n) -coy,qapeHHCi 1-1 Q = 2,1 ,0,-1 
,qnR p(p, n) -cTOJlKH.08eHHCi 8 3a8HCI1MOCTH OT o6pa3o8aHHR npoTo-

H08 C P < 10,7-1,01 r.3Bic J.1 AHCCOI.jHaljHH HeHTPOHOB ll->p77-. 
Bee 0CT8J1bHble ~Ha4eHHfl Q C8.R3aHbl C Heynpyn1MH MHOrOHYKI10HHbiMH 

83aHMO,qeCicT8HRMJ.1, 8 KOTOpbiX Hyi<JlOHy nepe,qaeTC.R OTHOCHTenJHiO 

6onbwoe1 HMnynbc I It I · :;: 0, 5 lr3BI cl 2 17· 101• 3,qecb Mbl 6y,qeM aHa

IlH,3HposaTb ,qaHHble no MHO!KeCTBeHHOCTI-1 8TOPH4HbiX 48CTJ.1l.l 8 IT- vN-

.11 pvN -coy,qapeHHRX npJ1 p77 = 40 (:3Bic 11 p =9,9 r3Bic AJIR 

77-C-, pC-- 1-1 pTa -.s3aHMO,qeC!cTBI1H ITaf)n. 1 ,2, 31 1 1°1• KaK BH,qHo 

113 Ta6mH.\, CT a"(I1CTV1Ka C06biTHH C Q :;: -2 ~1aJla, 4TO CB.A3·8HO C 

He60JlbWOC\ BepORTHOCTbiO I"' 0,11 npOI.IeCca il->p77-. no3TOMy Mbl 

2 

;. 

' r 

! . 
{ 
I 

~f 
\ 

I 
:l 

p 

Ta6n114a 1. Heynpyr1-1e 77-l 2C -s3aHMO,QeMCTBI1R nplll p =40 r3Bic 

Q W(%.) ~n_> .tt:. n,+ ".> <np> 

- 4 O,O?±O,OI 6,Ij:0,7 2,Ij:O,? 2,6;t0,5 

- 3 0,4I±<J,05 5,4;t0,2 2,4;t0,2 2,0;t0,2 

- 2 4,3;!:.0,2 3,72;t0,06 I,72;t0,06 I, 73;!:.0,04 

- I 38,I;t0,5 3,02;;!.-0,02 2,02±0,02 0,6I;tO,OI 

0 38,7j:0,5 3,13;!:.0,02 3, I3j:0,02 0,75;t0,0I 

I 12,5;,t0,3 3,6I,:t0,04 4,6I;t0,04 1,02;t0,03 

2 4,2±<J,2 3,72±<J,07 5,72.±,0,07 I,29;t0,05 

3 I,3;tQ,I 4,0;,tO,I 7,0.±,0,! 0,91;t0,07 

4 0,40;t0,05 4, I;t0,2 8,I;t0,2 0,7;,tO,I 

Bee ------ -
C06liTM IOO% 3,23;!:.0,02 3,02;t0,02 O,BO;,tO,OI 

Ta6Jlllll..\8 2. HeynpyrHe p 
12C - B3aiiiMO,QeikTBIII.R npH p =9' 9 r3B/ c 

G. WC%) < n_ > ~n+> < YL-p> 

- I 0,93;tQ,3I I, 90;,t0 , 33 0. 90;t.O' 33 3,IO;t0,26 

0 IO,II;t0,96 I,IB;t0,08 I,I8;t0,08 2,19±<J,I2 

I 36,60;ti,89 0,99,±0,05 !,99;!;;0,05 I,33j:0,05 

2 34,05j:I,83 0. 83;,t0' 04 .2.83.!;0,04 0,98;t0,04 

3 I2 ,86;ti. 12 I,08;tQ,08 4,08;t0,09 I , 48;t{) , !2 

4 5,30;t0, 72 0,89;tO,I6 4,89±0,16 I,29;tQ,20 

Bee co- ~=-I 64+0 06 0 97+0 02 
6UTM ' - ' ' - ' 

2,60;t0,03 I,33;t0,03 

3 



Ta6n1-1~a ~.HeynpyrMe pTa-e3aMMOAe~CTBM~ npM p =9,9 f3Bic 

G. 3RCII. 
<tL_> <11.+> ~ rz,.P > (%) 

2 0,42±0,!0 3,25±_t),55 !,25±0,55 6,50±2,02 
I 4,I7±0,69 2,I8z.O,I6 I,I8;tO,I6 4,?9±0,63 
0 IO, 53;t,I, 04 I,65±0,IO I,65j:O,IO 3,64±0,33 
I 25,76±!,64 I,05;t0,06 2,05±0,06 2, IS;t,O, I9 
2 23,36~J,56 0,95±0,06 2,95j:0,06 2;3<J±O,I9 
3 I4,9I±I,25 I,I5;t0,08 4,I5±0,08 3,78±0,29 
4 9,28z.0,98 I,I8±0,IO 5,I8z.O,IO 4,4I±0,35 
5 5, 53;t,O, 76 I,O?±O,I3 6,07±0,!3 5,89±_0,45 
6 6,05±0,79 0,8I±O,II 6,8I±O,II 5, 90±0,44 

a =2 I IS;t,O. 09 I,I6±0,03 3,29±_0,06 3,35±0,II 

paccMOTpMM TOIIbKO xapaKTepMCTMKM co6btTM~ c Q:::_l I 11- C -83aMMo

Ae~cTBMHI 1-1 Q ?: 3 I pC- 1-1 pTa -coyAapeHMRI, 8 KOTOPbiX npo

M3owno 83aMMOAe~CTBMe nep8H4HWX aAPOHOB C HeCKOIIbKMMH npOTOHaMM 
RApa lvp::: 21. 

B nepeoM npH6nH>KeHHH MO>KHO C4MTaT b, 4TO AnR 11- C - B3aHMp-
Ae~CT8H~ 

(TT
V 

p 
Q + 1 

1-1 AIIR pA -coyAapeHH~ 

v(p) "'Q -1 . 
p 

/'21 

131 

AHanH3 AaHHbiX no "- C -coyAapeHHRM noKa3bl8aeT, 4TO npHMecb AO

nonHHTenbHWX 83aHMOAe~CTBM~ C 06pa30BaHHeM npOTOHOB C p < 
<0,7 f3Bic 1-1 He~TpOHOB, KOTOPble He y4MTbl8aiOTCH B /11, Henpe-

8biWaeT-f'lv<0,317"101. KpoMe.Toro, 3Ta npHMecb-npHBOAHT IJHWb 

K yBeiJH46HMIO <n_> , 4TO, KaK MW YBHAMM B AaiJbHe~WeM 1§31, TOIIbKO 

ycHnHeaeT pacxo>KAeHHe 3KcnepHMeHTa c npeAcKa3aHHRMH AKM 6e3 

y4eTa nepepacceRHHR KBapKoe*. ,[laHHble no <n. > Ail~ pTa- 1-1 pC -
1 

* O~eHKH noKa3biBaiOT., 4TO /'ln < 0,2 3a C4eT AOnonHHTeiJbHbiX 
83aHMOAe~CTBM~ 1101 • - -

-ssaHMOAe~CTBM~ nony4eHbl npl-1 OTHOCHT6IIbHO HH3KMX 3HeprH~X 

IE p = 10 f3BI 1101• 0AHaKO OHIII I~M610TCR KaK AJlR nerKi'lX ( 12 C), 

TaK 1-1 AIIR THmemtx(l81'l'a).AA6P 1Ta6n.2,3/. CpaaHeHi'le 3Ha4eHH~ 
<n_ > AIIfl Q =3 B pC- 1-1 pTa -e3aiiiMOAe~CTBMRX noKa3biBaeT, 4TO 

8KIJaA a co6biTHR c v P '"2 I Q ==31 AOnonHHTeiJbHbiX coyAapeHH0, Ko

TOPbl~ AOIJ>KeH paCTH C y8e!IH46HM6M aTOMHOrO aeca RApa MMUJ6HM, 

npaKTI-14eCKM He MeHReT 3Ha4eHMR <n_ >(f'l<n_>=0,07±0,11). 

TaKHM o6pa3oM, np1-1 aHaJ1H3e 3KcnepVIMeHTanbHbiX AaHHbiX Mbl 6yAeM 

nonar·aTb, •no COOTHOWeHHR 121 VI 131 BblnOIIHRIOTCR, a BKIJaA AO

nOIJHHTe!lbHbiX 83aVIMOAe~CT8Mi1 I :5 30% I npHBOAHT Jli'lWb K He6onbwo

MY yeenM4eHVIIO <n> 1::; 0,21. CHa4ana Mbl o6cyAIIIM AaHHble no <n i> 

B TT- Vp -e3aVIMOAei1CTBVIRX npM p =40 f3Bic. ,/J,nR 3TOrO CIJy4a.R 

y>Ke VI3MepeHW xapaKTepMCTVIKH IIIMnyiJbCHWX OAH04aCTI-14HWX cneKTp08 

niiiOHOB, 4TO n0380IJReT OnpeAeJlHTb 3Ha4eHMR <ni> 8 ~eHTpaiJbHOi1 
1-1 c!JparMeHTa~IIIOHHbiX o6nacT.RX 113 •141 • Jln.R pvp -83aMMOAei1CTBI-1i1 

npl-1 p =9, 9 f3BI C Mbl 6yAeM paCcMaTpHBaTb AaHHble no f10IJHOi1 MHO

>KeCTBeHHOCTM <n > npM v = 2 1-1 3 1§31. 
- p 

§3. A,[I,[IHTHBHAR KBAPK

nAPTOHHAR MO,[IEnb 

~ 3KCnEPlttMEHT 

Mbl paCCMOTPHM TpM OCHOBHble AMar

paMMbl AKM, KOTOpbte Hcnonb3YIOTC.R 

AII.R onHcaHMR npo~ecco8 MHO»<ecT-

8eHHOro pO>KA6HI-1.A 4aCTH~ lpHC. 1, 

?:_I 1 1·6 1. Ha pHc.1a npH8eAeHa cxeMa o6pa3oBaHI-1R 4aCTH~ 8TT[vp=2)-

coyAapeHVIRX, KOrAa o6a K8apKa npbe3aHMOAei1cT80Bam1 /1, 61. Y4eT 

HX B03MO>KHOro nepepacce.RH>1R npHBOAHT I< nOR8IJeHHIO AHarpaMM Tl-1-

na 16 161 • HaKOHe~, TpeTHi1 THn AHarpaMM lpHc.18l Y4111TwaaeT 803-

MO>KHOCTb B3aiiiMOAe~CT8111fl OTHOCMTeiJbHO MeAII6HHbiX napTOHOB B OAHOi1 

neceHKe* c HecKOIJbi<IIIMI-1 npoToHat-11-1 RAPa /KacKaAHhle npo~eccbtl 12
•
4

•
5

; 

AHanorH4Hble THnbl AHarpaMM Afl.R TT(vp=3) H3o6pa>KeHbl Ha p1-1c.2. 

8 CK06KaX Ha pMCYHKaX yl<a3aHbl HMnyiJbCbl lf3Bicl nep81-14HbiX 

11 -Me30H08, AnR KOTOPbiX MHO>KeCTBeHHOCTb 4acTH~ 8 TTP -83aMMo-

Aei1CTBHRX pasHa cooTBeTCTBYIOlllei1 AHarpaMMe. Mbt nonaran1-1, 4TO 

npM nepepacceflHHI-1 KBapKOB VIX 3HeprHR B cpeAHeM AeJlHTCfl nopoe

HY 112:' B t<acKaAHbiX npol.\eccax AeneHHe 3HeprHI-1 AOCTaT04HO npo-

M3BOilbHO, JlnR 0~6HOK <ni > B 3'THX pea-K~HRX Mbl 6yAeM MCnOIJb-

30BaTb 3Ha4eHHR pi, npHBeAeHHWe Ha PIIIC.1B,2B. 

CosoKynHOCTb 3THX AMarpaMM s npHH~IIIne onHCbtsaeT HMeiOl!IHec.R 

AaHHble no MHOlKeCTBeHHOMy pO>KAeHHIO 4aCTMl.\ 8 hA -83aMMOAei1CTBM-

RX. npl-1 3TOM, KaK npaBMJlO, xapaKTepHCTI-1KM 4aCTM~ B ~AHOi1 ne-

& 8 AaHHOM CJ1y4ae nOA neceHKOi1 Mbl f10APa3yMe8aeM BCIO COBO

KYriHOCTb AMarpaMM, onHCbtBaiOU\HX hN -e3aVIMOAei1cTBHR. 

4 I 5 

.,. 
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PHc.1. K8apK-napTOHH~e AHa
rpaMMbl 83aHMO,Qei1CT8H.R 17 -Me-
30H08 c A8YM.R npoToHaMH .R,Qpa: 
a/ 83aHMO,Qei1cT~e 060HX K8ap
KOB; 6/ nepepacce.RHHe KBapKa; 
e/ KacKaAH~e. npoL\eCcbl. B cKo6-
Kax yKasaH~ 3HeprHH "-p-co-
YAapeHHi1, KOTOp~e COOT8eT
CTBY~T npH8e,QeHH~M ,QHarpaM
MaM. 

ceHKe 6epyTCR li!3 3KCnepHMeHTaJlbHbiX ,QaHH~X no hN -83aHMO,Qei1-CT8HRM npli! COOT8eTCT8Y~~HX 3HeprHRX /CM. PHC. 1,2/ Iii aHaJlH3HpyeTCR HX H3MeHeHHe 8 hA -coy,QapeHHRX. TeM caM~M 3Ha4HTe'JlbHO yMeHbWaeTCR HeOnpe,QeJleHHOCTb, C8R3aHHaR C KHHeMaTHKOi1 npOL\eCC08, POlK,QeHHeM Iii pacna,QOM pe30HaHC08 H T.n. 11 •21 • 
CooTHoweHHe MelKAY 8KJla,QaMH npH8e,qeHH~X AHarpaMM 8 hA -83aHMo,qei1CT8HR HeH38eCTHO H onpe,QeJlReTCR H3 ·cpa8HeHHR MO,QeJleH C 3KcnepHMeHTOM; Tat<pi1 aHaJlH3 ,QaHHbiX no MHolKeCT8eHHOCTH 8 hA

coy,qapeHH~x noKasan, 4TO AJlR onpe,qeneHHR ponH ,QHarpaMM c nepepacceRHHeM K8apK08 /pHC. 16,26/ He06XO,QHMbl ,QOnOJlHHTeilbH~e 3KcneRHMeHT~/61. AHanorH4H~i1 aHanH3 MHoroHyKJlOHH~x 83aHMDAei1-CT8Hi1 noseon.Rei nony4HTb 6onee onpe,qeneHH~e saKJ1~4eHHR. 8Ha4aJle OCTaH08HMCR Ha ,QaHHbiX no MHOlKeCT8eHHOCTH 8 o6naCTH <!JparMeHTaL\HH 17--Me30HOB AJl.R 77-/vp =2,3/- H 77-p-83aHMO,Qei1-CT8Hi1 npH p =40 f38/c. AJlR onpe,QeJleHHR HHIK~eH rpaHH4~ 3TOi1 06JlaCTH no 6biCTpOTe y 8 na6opaTOpHOH CHCTeMe KOOPAHHaT M~ " 1 -

+ HCnOilb308aJlH ,QaHHble no OTHOCHTeilbHbiM MHOlKeCT8eHHOCT.RM 17- -Me-30H08 8 3THX B3aHMO,QeHCT8H.RX B 3aBHCHMOCTH OT y 1 l 3/ , d.N(TT-vp) d.N( 17-p) 
R(y) = ·· I . 

dy dy /4/ 

6 , 

J 

1· 
·~ 
! 

B 3TOM cny4ae OIKH,QaeTCR, ~ 
4TO R;(Yrf")~~/6,13( 0Kaaanocb, .. q,-~-------....------.---
qyo R17.(y rp= 3,4) =1,.00± 0,03 (40) 
AJlfl v =2 H R r _ (y r = 3 2) = p 17 rp • 

(2Q) 

= 0,95 ±0,05 AI1R vp =3. npH p P(~•) p 
P(ft'•) 60JlbWHX 3Ha4eHHRX y ·BeJlH4HHa 

a;(y) yMeHbWaeTCR AD 0,3-0,4 
nnf! v ,5 6 1131 0TC~Aa nono-Mo"' r max ' • 
IKHM, 4TO o6naCTb <!JparMeHTa-
L\HH TT--+17- Ha4HHaeTCfl npH 
Yrp ;:: 3, 6, rAe R(y) < 1 

I 11y r (r;- ) = y - y r = 2 I . max rp 
AJlR <!JparMeHTaL\HH 17--+ TT + -

f f RTT+(Y = 3,8) =1,01±0,03 rp 

H y ~p;:: 3,8 . H~onpe~enew 
HOCTb B OL\eHKe HHIKHeH rpaHH
L\bl y h<±0.270,3) a npe,qenax 
OWH60K 3KcnepHMeHTa He MeHR
eT 3Ha4eHHR nOJlHbiX OTHOCHTeil b
H~X MHOIKeCTBeHHOCTei1: 

Rr 
i 

< n ~ (ir- v ) > 
I p 

<nfi (r;-p) > 
/51 

no KOTOp~M Iii onpe,qeilReTC.R 
BKJla,Q pa3JlH4HbiX ,QHarpaMM 
/pHC. 1,2/. nony4eHH~e 3Ha4e~ 
HHR <n r >· H R f AilR Yr~ (r;-) = 
=3,6· H Y!,p<"+.) =3,~ npw' 
8e,QeH6l a Ta6IlHL\e 4. 3,qecb >t<e 
AJlfl li!JlJl~CTpaL\Hii! npH8e,QeH~ 3Ha-

a 

cr----------
'1 J , .. ) I (13)~(13) 

p P(ft'•) P P(:Ji•) P P('J'•) 

0 

p 

6 

PHc.2. KeapK-napTOHH~e AHarpaM
M~ 83aHMO,Qei1CTBH.R r;-Me30HOB 
C JpeM.R npOTOHaMH .R,Qpa. 

4eHHfl <n r > AilR TT- n -esaHMO,Qei1cTBHH npH Tex IKe 3Ha4eHH.RX 
y ~p (77 ±). HHTepeCHO OTMeTHTb, 4TO nony4eHHble 3Ha4eHH.R <if_> H < n:> .QilR "- p -8aaHMO,Qei1cTBHi1 coena,qa~T c <n ~ >, pacc4H-TaHH~MH no AKM c y4eTOM o6pasoeaHHfl nerKHX H TRlKen~x peaoHaH-co8 /<nr>=0,95 H <nr> =0,45/ 115( 3Ha4eHH.R R

1
f pa8H~ ee-- + PO.RTHOCTH V l npOXOIK,QeHH.R O,QHOrO KBapKa 4epe3 R,qpo 6e3 B3aHMO-,Qei1CTBHfl /pHc.16,e,26,8/. 0HH OKa3aJlHCb paBHbiMH 81±3% AJl.R vp=2 
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Ta6m14a 4. 3Ha4eHI-1R <n ~ > !4 R~ a o6nacn1 ct>parMeHTall!41-1 Me30HOB 

'l'mi B3B.H
MO.zte:ltcTBKII 

Jr i! ...,jj+ .X 
:Ji-n. "" 'Ji t-X 
::n-{Jf.)·t{Ji:f. X 
(G.•A) 
'Jl- (3.P) ...,Ji:f.X 

(G.o:a:t) 

<n!> 
0,95_tO,OI 

I.3I;t0,02 

0,77;t0,02 

0,69;t0,04 

1 1 

R,-1 ( V:Ji) 
- :J. 

I 

I 

0,8I;t0,03 

0,73;!:0,03 

< n..f> 
0,46;tO,OI 

0,49;t0,0I 

0,42;t,0,02 

0,47;t0,03 

Rlrv:Ii) ... J. 

I 

I 

0,9I;t0,05 

I,02;t0,07 

1-1 73±3 % AIIR vp =3*. 0Tc10,qa nOJ1Y41-1M, 4TO BKJla,q ,ql-iarpaMM, B KO
TOPWX o6a KBapKa npOB3a!4MO,qeHCTBOBaJ1!4 lpHc.]a,2a/, HeBeJ1!4K 1-1 
COCTaBIJReT V; = 19 ±3 % 1-1 27±3 % AJ!.R V p =2 H 3 COOTBeTCTBeHHO 

(:~=1- v~). Ysem14eH!4e 3Ha4eHI-1.R Y:p(rr) AO 4,0, r,qe R(y:p>= 

=0,77±0,03, np!4BOJ:Il-1T K 3Ha4eH!4fiM V~(vp=2)=(]1±3)% 1-1 V~(vp= 
=3) = (61± 4)%. 3TO 03Ha4aeT, 4TO eCIIH npeHe6pe4b KaCKa.QHbiMH 
npOlleccaMH lcM. 16'l, TO BKJlaj:\ j:\HarpaMM C nepepacceRHHeM KBapKOB 
lpHc. 16,261 .RBJlfleTc.R .QOMHHHpy10~HM IV~ > 60-70 %/. B paMKax 

- rr 
npocToii MOAei1!4 MHoroKpaTHoro pacceRHHfl V 1 I v p=21=50%, 4TO 
MeHbWe, 4eM nony4eHO B 3KCnepHMeHTe 13 •61 • no3TOMy, no- BHJ:114MOMy, 
B 3THX npOlleCCaX, KpOMe nepepacceRHH.R KBapKOB, MMe10T MeCTO 1-1 
KaCKaj:\HWe np04eCCW lpMC.1B,2BI. 

B o6nacTH ct>parMeHTaliii!H MillweHM (y < 1,0) ace n1nbl AMarpaMM 
- r r 

Aa10T npii!MepHo OAMHaKoBy10 3aBMCMMOCTb R M OT v P (RM = v P) , Ko-
TOpaR He npOT!4BOpe4111T 3KCnepl-1MeHTY 1Ta6n.51. AflR lleHTpaJlbHO~ 
o6nacTII! I y 11 =1 ,073,41 3Ha4eHII!R R 11(rr )=1 ,46±0,03 J:IIIH vp=2, 
B TO apeM.R KaK R 11 lp111c.1al=2, R 11 lp111c.161 = 1,6 f1 R

11
/p11c.lsl 

= 0,8, ecnH y4eCTb, 4TO ce4eHI1.R o6pa3oaaHI1.R nHOHOB a lleHTpanb
Hoii o6nacTI1 yMeHbWa10TC.R c yMeHbWeHI1eM 3HeprHI-1 a npo4eccax Tl-lna 
Pl-1C. 16,s. TaKIIIM o6pa30M, 11 B 3TOM cny4ae v~ ~ 70%. EcnH 

* f ' f ,[laHHble no R + nony4eHbl c 6onbWHMI1 ow116KaM11, lJeM R _ 
rr rr 

KpOMe TOrO, B HI-1X B03MO>KHa He60JlbUJa.R 11 npHMeCb 11 npOTOHOB, KO-
TOpa.R ysem14f1BaeT 3Ha4eHH.R R r +" 

rr 

8 

,. 

I ... 
I I 

I .. 

(i: 
t 

''· I 
~ 

Ta6m14a 5. 3Ha4eHI1.R <ni> 1-1 Ri B lleHTpanbHoii o6nacTM 1-1 a 
06JlaCTH $parMeHTaliHI-1 MHWeHH 

'l'lm B3al!MO- < /7;.,. (:rr-J> R~ (JT-J < n.~ (;n-) > R'? (a;-) .ztefiCTIDUI ,., 
::Jrp ... :n-X O,IG;tO,OI I I,53;tO,OI I 
:Jrct_p>-.:~r-x o,4<>±.o,o2 2, 5;t0,2 2,24;t0,04 I,46;t0,03 

(Qx.f) 
3,3;!:0,03 2,4I;t0,07 I,58±.0,04 ;JT-f 3p) ..,Ji-X o, 53;tO, 03 

ca=-1.) 

f 
y4eCTb, 4TO 1-13 j:\aHHbiX no R 1 BKJlaj:\ A11arpaMM 1a COCTaBJl.ReT 
~ 20%, TO BKJlaA j:\HarpaMM 16,s COOTBeTCTByeT R

11
(rr-)=1,06 ±0,03. 

3To 3Ha4eHHe Ru("-)Mo>KHo nony4HTb, ecn11 BKJlaAbl ,q11arpaMM 16,s 

np!4MepHO OA11HaKOBbi.AHanorH4HbiH pe3yJlbTaT CJle,qyeT 11 H3 ,qaHHbiX 
,qnR rr- (3p) -a3a!4Mo,qeiicTBHi1 1Ta6n.51. 5onee T04Hble 3aKJ1104eHH.R 
0 DI<Jla.QaX pa3JlH4HbiX AHarpaMM MO>KHO nOJlY41-1Tb np11 MO,QeJlHPOBaHHH 
o6cym.QaeMbtX npo4eccos a paMKax AKM c y4eTOM 3aKOHOB coxpaHe
HIII.R. 

AaHHble no B3aHMo,qei1cTB}'I.RM npoTOHOB c .RJ:IpaMH. yrnepot:~a 1-1 TaH
Tana np1-1 p=9,9 r3Bic nony4eHbl I111Wb AJ!.R nOJlHbiX MHO>KeCTBeHHOCTeH 
DTOPH4Hb1X aap.R>KeHHbiX 4aCTH4 1Ta6n. 2, 31. B 3TOM cny4ae y,qo6Ho 
paCCMBTPHBaTb MHO>KeCTBeHHOCTI-1 rr- -Me30HOB, KOTOpWe 06pa3y10TC.R 
D HeynpyrHX B3aHMOAeHCTBHHX 1-1 XOpOWO 11AeHTI1$114HPY10TCR ,B ny-
3btpbl(08biX KaMepax. ,[IHarpaMMbl AKM AII.R pvp -aaaHMo,qeAcTBI-1A non-
HOCTbiO BHanorM4Hbl npHBe,qeHHbiM Ha PI1C. 1 ,~, npH 3TOM He06XOAMMO 
Y4CCTb, 4TO npOTOH COCTOHT H3 Tpex KBapKOB. B CJly4ae nepepac
Ce.RHI-Ifl KBapKOB Mbl 6y,qeM npe,qnonaraTb, KaK 11 AJIH 77-Vp -a3ai1MO
AeHCTBI-1H, 4TO HX 3HeprH.R s cpe,qHeM ,qeni1TC.R nopoaHy. B Ta6n.6 
npHBeAeHbl 3Ha4eHH.R <n_ > AJ!.R ,ql1arpaMM c B3al-1MO,qei1cTBHeM ,qayx 

(v ·2) H Tpex (vp =3) KBapKos (<n_(l)>), a TaK>Ke AJI.R nepepacce.R
HI1R O.QHOrO KBapKa ( <n _ (2) >). 0H!4 6biJ1H nony4eHbl 113 .QaHHbiX r:o 
<n_> AII.R pp -s3ai1MO,qeACTBHA npH p =9,9; 5,0 H 3,0 r3Bic. B 

Ta6n1114a 6. 3Ha4eHIII.R <n_> AJI.R pvp -saaHMo,qeAcTBHA np11 
P =9 .9 r3B/c 

Q. 

3 

4 

Yp <n_fro..)>axc. <nJCJ>~ncc. 

2 

3 

I.I~o.os I,os~.os 

I,I8±,0,IO o·,89:tO,I6 

< n,_(i)> < tL_ (2.)> 

I,22;t0,06 0,7I;tO,OI 

I,8 ±O,I 0,6~0,06 
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3TOM cny4ae no MOAeJlV1 MHoroKpaTHOro pacce.AHVI.R AJI.R v P =2 coo,-
HoweHV!e MemAY BKnaAaMV1 AV~arpaMM c nepepacce.RHV!eM KaapKOB 111 

6es Hero cocTaBn.ReT 1:2 /3/ 111 <n_ >=1, 04 ± 0, 04, 4TO xopowo 
cornacyeTc.R c <n_>:3Kc.=1,08± 0,08 AJI.R pC-asaV1~10Ael1cTBV1i1 
V1 He npOTV1BOpe4HT <n _ >:3KC. =1, 15±0, 08 AJl.A pTa -coyAapeHVIM 
/Ta6n. 6/. AHanorVILlHbiM pesynbTaT nony4aeTc.R ~1 AJifl v P = 3 . 

TaKIIIM o6pasoM, aHanHs AaHHWX no cpeAHeR MHomecTBeHHOCTIII 
BTOplti4HbiX niiiOHOB B MHOrmtyKJlOHHbiX B3altiMOAeMCTBV1.RX npl-1 E ;S 40 
r3B 8 paMKax OCHOBHbiX A1-1arpaMM AKM npKa3biBaeT' 4TO V1X Hesos
MO>KHO om1CaTb 6e3 y4eTa nepepacCe.AHitlfl KBapKOB V1 KaCt<aAHbiX 
npOl.\eccos /2,3,61. BKnaA 3TV1X npol.leccos aeJJitiK ~~ AOCTV!raeT 
/60-70/%. np1-1 o6cymAaeM~x 3HeprV1.AX e~e aenMKIII nonpaBKH, ca.A
saHHbre c saKoHaMIII coxpaHeHIIIH 3HeprHV1-HMnynbca. no3TOMY npeA
cTaBnHeT HHTepec nony4eHHe aHanorH4HbiX AaHHbiX npr-1 6onee Bbr
coKHX 3Hepr-H.RX, rAe pas.qeneHHe Ha l.leHTpaJlbHYIO 111 ¢parMeHTa
l.IHOHHble o6nacn1 pO>KAeHH.R 4aCTHLI CTaHOBMTCfl 6onee OAH03Ha4HbiM. 
)J.onom-tHTen bHYIO ~-tH<jJOpMal.ll-110 o pom-1 Tex 1-1m1 1-1Hb1X Alii a rpaMM AKM 
MO>KHO nOJ1y41-1T b 1-1 1-13 aHaJ11113a KOppeilfll.IHH /14/. 

HaM npHfiTHO no6naroAaPMTb E.M.JleBHHa, IO.M.Wa6enbcKoro 111 
B. ~1.WexTepa sa MHoro4HCJ1eHHble none3Hbte o6cy>KAeHV1.A. 
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HeT JIM rrpo6eJioB B Barnet~ 6M6JIMOTeKe? 
' Bw MOll(eTe no;ry•HITb no OOliTe nepe411CJieHHbie Hl!ll(e KHI!£'1!, 

,ll1,2-8405 

Pl,2-8529 

~6-8846 

,lll3-9164 

,ll1,2-9224 

,ll-9920 

M-wsoo 

eCJIII OHII He fibiJIII 3aKa3aHbl paHee. 

Tpy~w IV Meli<J\yHapo~uoro cawno3ay
ua DO ljiB3BKC BWCOKBX :J"Heprali B 3De • 
ueuTapuwx 'IBCTV.Il. Bapua, 1974. 

Tpy~w Meli<J\yuapo;u10li wKonw-cewa· 
Hapa YOJIO.l(WX Y'ICHbiX. AKTyaJibHLie 
npo6neww litR3BJCH :JneweaTapuwx 'Jac
ruu. Co'!B, 1974. 

XIV COBCIIIIlHHe no •~epuoli cnexrpo
cKonaa u Teopaa x~pa. )ly6ua, 1975. 

MelK.n;yHapo,~:tHoe coBell.laHae no MeTo
.!IHKC DPOBODO'IHWX XDWCp.)ly6ua,l975. 

IV Melk~yuapo~uwli cewauap no npo-
6newaw 4>R3BKH BWCOKHX 3HCprBii.)ly6· 
aa, 1975. 

Tpy)I,LI Melk~yllaponuoli xouljlepeHil!IB 
no B36pauuww sonpocaw cTpyxTypw 
•~pa. )ly6ua, 1976. 

Tpynw II Cuu!lo3aywa DO KoneJCrua
HWM ldCTOJIBW YCKOpeHBJI.,[{y6ua, 1976. 

,[{2-10533 TPYilbl X MeJK~yuapo~uoll w•wnw 
uono~wx yqeuwx no WRJHKe owcokBX 
3uepruil. liaxy, 1976. 

,D.J3-11182 Tpy~w IX MelKJIYHapo~uoro ca•mo-
31f.ywa no •~epeoii 3DeJCrpouuKe. Bap· 
ua, 1977. 

,[{17 -11490 Tpy~w MeJK~yuapo~uoro cawnoJIIYMa 
no H36paHHLIM npo6newaw CT8TBCTB
'ICCKOil WCXDIIHKB. ,[{y6ua, 1977. 
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pa. ,lly6ua, 1978. 
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,11;13-1!807 Tpy.11w III MelK,Jiyuapo.!IHoro coae· 
UlllBHa DO npODOpllBOHBDLIIWM B )lpeii• 
l)ooww Kallepaw. ,[{y611a, 1978. 

Tpyii,LI YI BcecoJ03Horo COBCIJla· 
HDS no yCt::OpHTena:M 38.pJIJKeUHLIX 

'IHCTHJl. ,lly6Ha 1978. /2 TOll&/ 

.IU ,2·12036 ' Tpy~w V MelK,JiyaapOJIHoro ce11u· 
napa no npo6neuau I)H3B.KB BLico· 

KDX 3Hepreil. ,llyliua 1978. 
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To~on ~n• peweuaa Hayquo·Tex
HB'ICCJCHX H 118pO~HOX03AftCTDeu

HWX 3a,Italf. 

2 p. 05x. 

2 p. 60 "· 

I p. 90 K. 

4 p. 20 "· 

3 p. 60 K. 

3 p. 50 K. 

2p. 50K. 

3 p. 50"· 

5 p. 00 K. 

6 p. 00 x. 

2 p. 50"· 

3 p. 00 K. 

6 p. 00 x. 

7 p. 40 K. 

5 p. OOx. 

'-

2 p.20 K. 



A1,2-12450 

P2-12462 

A-12831 

A-12965 

All-80-13 

A4-80-271 

A4-80-385 

Tpy,IIW XII Me-..yaapoAROI JDJ:O
nw MOJIOAWI y'leiiWI DO tB3BKe 

awconx 3aeprd. Dp•wopcxo, 
HPS, 1978. 

Tpy,IIW V Me-..ya&poJI.ROro coae
IQAaa• no aenokan•aww Teopaaw 
non•. Anyuna, 1979. 

Tpy,IIW Me-..yaapoARoro cawno3Rywa 
no •YIIJl&MeHTaJJJ.HWM npo6newaw Teo
peTR'Iecxol R M&TeMBTR'IeCKOI .H]R
KII, Ay6aa, 1979. 

TPY.IIW Me-..yHapOAROI wxonw wono
JlWI y'leHWI no npo6neuau ycKopa
Tenel 3ap••euuwx 'I&CTBil. MaacK. 
1979. 

Tpy.11w pa6o'lero coBe!WlHBR no cac
TeW&M B WeTOJUU& &H&DRTB'feCJCBX BW .. 

'IBCJiellal RB 38M R BX DpRMeHeiiRIO 
a TeopeTR'Iecxoll ••laJCe. AY6Ha, 
1979. 

TpyAw Me)I[JiyaapOAHOI JCOHtepeaQRB 
no npo6neuaw uecKon•~~:ax Ten a a)lep
aol.auJCe. AY6Ha; 1979. 

TPYAW Me)I[JiyHapoARol wxonw no 
CTpyJCType RAp&. AnyWTa, 1980. 

3 p. 00 "· 

2 p. 25 "· 

4 p. 00 K. 

3 p. 00 K. 

3 p. 50 IC. 

3 p. 00 IC. 

5 p. 00 IC. 
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