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Am·enoa H.C. 11 ap. PI - 10324 

0 MHOlKeeTBeHHOCTH BTOpH'IHbiX '!aeTHil1 o6pa30B8HHbiX 
npH B38HMOaeiieTBHRX 17- -Me30HOB e p = 40 faBle e HeeKOnbKHMH 
HyKnOHSMH Rapa yrnepoaa 

nony'!eHbl paenpeaeneHHR eo6biTHii no MHOlKeeTBeHHOeTH BTOpH'IHbiX 
38pRlKeHHb!X nHOHOB 1 o6pa30B8HHbiX BO B38HMOaeiieTBHRX 17- -Me30HOB 
e HeeKOnhKHMH HyKnOHSMH Rapa yrnepoaa npH p = 40 faBle, npHBOaRTeR 
aaHHbie no epeaHHM 3HS'IeHHRM MHOlKeeTBeHHOeTH 7T±-Me30HOB anSI ,-(mN)
-B38HMOaellcTBHii, rae m -2 ,3,4. npoaeneao epaBHeHHe nony'!eHHhix peaynh
TaTOB e pae'!eTSMH no KaeKallHOii MO/lenH II MO/lenH fnay6epa, nony'!eHO, 
'ITO epenHee '!Reno B38HMOaeiieTBHii ji ?: 1,50:t_0,03, 

Pa6oTa BhmonaeHa B Jla6opaTOpHH BhieOKHX aHeprHii 011.Hl1. 

IlpenpHHT 06beAHHeHHOf'O HHCTHTyTa J!AepHbiX HCCJieAOBaHHH 

,ay6Ha 1976 

Angelov N.S. et al. 
PI - 10324 

Multiplicity of Secondary Particles 
Produced in 40 GeV/c "--Meson Interactions 
with Several Nucleons of C Nucleus 

Multiplicity distributions of secondary charged 
pions generated by 40 GeV/c ,- mesons on several nucleons 
of carbon nucleus are presented. Average values of 
"± meson multiplicities at "-(mNP) are obtained for 
m ~ 2,3,4. Experimental results are compared with the 
cascade and Glauber models. Average number of interaction 
was found to be -<v>.?l.50 ± 0.03. 

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

Preprinl of the Joint Institute for Nuclear Research 

Dubna 1976 

c 1976 06-..eOuHeHHWU UHC.IUIY• .-oepHWXUCC./Ie006GHUU)b6Ha 

§1. Beeoe11ue 

J-13y'leHHe B3aHMO,l\eHCTBHH a,l\pOHOB C H,l\paMH B npHH

UHfle n03BOnHeT nony'IHTb HOBYffi HH~OpMaUHffi 0 ,1\HHaMHKe 

CHnbHbiX B3aHMO,l\eHCTBHH. ,[l.eHCTBHTenbHO, H,l\pa npe,l\CTaB

nHffiT C060H MHilleHH H3 HyKnOHOB, pacnpe,l\eneHHbiX B npo

CTpaHCTBe C xapaKTepHbiM paCCTOHHHeM 10-l ;~CM, n03TOMY 

B3aHMO,l\eHCTBHH C HHMH MOryT cny)I(HTb HH,l\HKaTOpOM 

CTPYKTypw cHnbHhlX B3aHMO,l\eHcTBHH B npocTpaHCTBeHHo

opeMeHHOM HHTepoane 10-I~M - 1Cf
23 

C. flony'IHTb 3TY 

HH~OpMaUHffi H3 ,1\aHHhlX no a,l\pOH- a,l\pOHHbiM B3aHMO,l\eH

CTBHHM npHMbiM nyTeM npHUHnHanbHO HeB03MO)I(H0. 

C 3TOH TO'IKH 3peHHJI HCCne,l\OBaHHe a,l\pOH- H,l\epHbiX 

B3aHMO,l\eHCTBHH OC06eHHO Ba)I(HO npH BhlCOKHX 3HeprHJIX, 

KOr,l\a 6onbWOe 'IHCno BTOpH'IHbiX 'laCTHU npHBO,l\HT K TOMY, 

'ITO HHTepnpeTaUHJI MeXaHH3Ma HX o6pa30BaHHJI no ,1\aH

HbiM, nony'leHHbiM B. a,l\pOH- a,l\pOHHbiX B3aHMO,l\eHCTBHJIX, 

CTaHOBHTCH npaKTH'IeCKH HeB03MO)I(HOH /npo6neMa o6pa-

30BaHHJI KnacTepOB, pe30HaHCOB H T .n./. 

B HaCTO.HIUee BpeMJI HMeeTCJI y)l(e MHOrO 3KCnepHMeH

TOB no HCcne,l\OBaHHffi a,l\pOH-JI,l\epHhlX B3aHMO,l\eHCTBHH Ha 

ycKopHTenJix npu E ~ 400 F.JB/1-3~0.1\HaKo nonyqeHHbie 

,1\aHHhle B OCHOBHOM OTHOCHTCH K 06IUHM xapaKTepHCTHKaM 

3THX B3aHMO,l\eilcTBHH. H3Bne'leHHe H3 HHX ,1\aHHhlX oo 

a~pOH-a,l\pOHHhlX CTOnKHOBeHHHX CyiUeCTBeHHO CBJI3aHO C 

MO,l\enbHhlMH npe,l\CTaBneHHJIMH /2,3/. 

B CB.H3H c 3THM oco6wil HHTepec npuo6peTaeT oonpoc 

06 3KCnepHMeHTanbHOM Bhl~eneHHH TaKHX B3aHMO,l\eHCTBHH 
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a,Il.pOHOB C H,Il.paMH, B KOTOpbiX npHHHJJH y'laCTHe HeCKOJlbKO 

HYKJJOHOB H,Il.pa /MHOrOHYKJJOHHble B3aHMO,Il.eHCTBHH/. 0,Il.HHM 

H3 cnoco60B TaKOrO Bhl,Il.eJJeHHH HBJJHeTCH OT6op C06hlTHH 

no KHHeMaTHKe, B KOTOpOH npaKTH'IeCKH HeB03MO:lKHO B3aH

MO,Il.eHCTBHe a,Il.pOHOB TOJlbKO C O,Il.HHM HYKJJOHOM H,Il.pa/4/. 

B 3TOM cnyqae uenocpe.D.CTBeHHo HJy'laeTCH BJaHMO.D.eH

CTBHe a,Il.pOHOB C HeCKOJlbKHMH HyKJJOHaMH H CBOHCTBa 

H,Il.epHOH MaTepHH. 

B uacTOHli.IeH pa6oTe npe,Il.npHHHTa nonbiTKa nony'IHTb 

,Il.aHHhle 0 MHO:lKeCTBeHHOCTH BTOpH'IHhlX 'laCTHQ, o6paJyw

lliHXCH npu BJaHMO.D.eHCTBHH 77--MeJOHOB c p = 40 T:JB/c 
C HeCKOJlhKHMH HYKJJOHaMH H,Il.pa yrnepo,Il.a ( mN, m_? 2) , 
Ha OCHOBe ,Il.aHHhlX no MHO:lKeCTBeHHOCTH BTOpH'IHhiX 'laCTHQ 

12 '- ~r B 77-P-• 77- n- H 77- C -coy,Il.apeHHHX ';,-.; 

§2. Muo:w:ecm6eH1WCmb 6mopu'IHbiX 'lacmui.J 
6 nuou- HY1UIOHHbiX ( 77- N ) u 6 MH020HYKAOHHbiX 
63QUMooei1cm6UJIX npu p = 40 T:JB/c 

.[l,aHHhle no MHO:lKeCTBeHHOCTH BTOpH'IHhiX Y.aCTHQ B TT- p

H TT- n - B3aHMO,Il.eHCTBHHX nony'leHhl C nOMOli.IbiD 2- MCTpOBOH 

nponauosoii nyJhlphKOBOH KaMephi (C 3H~,o6nyqeuuoii rr-
MeJoHaMH c P = 40 T:JB/c ua cepnyxoscKoM ycKopHTene/5/. 

Cpasueuue 3THX .D.aHHbiX c peJyJJhTaTaMH, nony'leHHhiMH 

C nOMOll.{biD BO,Il.OpO,Il.HhiX KaMep, noKa3biBaeT, 'ITO pacnpe

,Il.eJJeHHH no MHO:lKeCTBeHHOCTH BTOpHY.HhiX 3apH:lKeHHbiX 'laC

THQ H HX O,Il.HO'IaCTHY.Hbie HHKJ1ID3HBHhle CDeKTpbl B npe,Il.e

nax oum6oK cornacywTcH Me:lK.D.Y co6ou /sf. TaKHM o6-

paJoM, Mhl 6y,Il.eM HCXO,Il.HTh H3 TOrO, 'ITO HaM XOpOillO 

H3BeCTHhl pacnpe,Il.eJJeHHH no MHO:lKeCTBeHHOCTH BTOpH'IHhiX 

3apH:lKeHHhiX Y.aCTHQ B TT- p- H B u·- n - B3aHMO,Il.eHCTBHHX 

npu P= 40 T:JB/c. 
0TMeTHM TaK:lKe, 'ITO B 44Ufo CJJyY.aeB rr··p ·BJaHMO,Il.eH

CTBHH H BO BCeX TT- n - B3aHMO,Il.eHCTBHHX cneKTpbl no 

MHO:lKeCTBeHHOCTH BTOpH'IHhiX 'laCTHQ 6hiJ1H onpe,Il.eJJeHhl ,Il.JJH 

coy,Il.apeHHH c HYKJJOHaMH, HMeiDlliHMH «<JepMH- HMnynbc ,'5 .' 

Xopornee cornacue 3THX .D.aHHhiX c .D.aHHhiMH, nony'leHHbiMH 

Ha BO,Il.OpO,Il.HhiX KaMepax, nOKa3biBaeT, 'ITO BJJHHHHe BHyTpH

H,Il.epHoro ,Il.BH:lKeHHH HYKJJOHOB Ha MHO:lKeCTBeHHOCTh BTO· 
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pH'IHbiX 'laCTHU uecyli.IeCTBeHHo * . .[l,nH uaxo:lK.D.eHHH pac

npe.D.eJJeHHH no MHO:lKeCTBeHHOCTH B 77- N - BJaHMO.D.eiicTBH

HX Mbl npe,Il.nOJJaraeM, 'ITO BepOHTHOCTH B3aHMO,Il.CHCTBHH 

nHOHa C npOTOHOM HJJH HeHTpOHOM H,Il.pa yrnepo,Il.a O,Il.HHa

KOBbl /O.D.HOHYKJJOHHhle B3aHMO,Il.eHCTBHH/, n03TOMY 

n ( 77- N ) = _l_ [ n . ( 77- p) t n . ( rr- n) l 
i 2 I I /l/ 

r,Il.e fl 1 - MHO:lKCCTBeHHOCTH BTOpH'IHhlX 'laCTHQ ,Il.aHHOro 

THna ( i) t 

B ma6A. 1 npuse.D.eHbi cpe.D.HHe JHa'leHHH queen ;; 

MeJOHOB H npoTOHOB B rr-p-, rr- n- H rr- N -sJaHMO.D.eH

CTBHHX npH p = 40 T:JB/c /!l :. ],Il.eCh CJJe,Il.yeT OTMCTHTh, 

'ITO B nponaHOBhiX nyJblphKOBhiX KaMepax npOT~JH,bl BHJyanb

HO H.D.eHTH$HUHPYIOTCH npu P :.: 700 M:JB/c' :;, .Bee nono

:lKHTeJJhHO JapH:lKeHHhle 'laCTHUbl c P __ 700 M:JB/c c'IHTa

IDTCH 77t·MeJoHaMH. IlpHMech npoTOHOB c P _700 M:JB/c 
cpe,Il.H TT 

1 
-Me 30HOB COCTaBJJHCT - l5U/o B IT- p - B3aHMO

.D.eHCTBHHX, npuMecb K ~- MeJoHoB cpe.D.H 77 -- MeJouoB _4Ufo . 

TaciJm® I 

~p ~n ~-y 

<~') 5,43;tQ,04 4,98;t0,06 5,2I;t0,03 

<lL> 2,8l;t0,02 3,04;!;0,03 2,9z±0,02 

<n+"> 2,62;t0,02 I,94j;o,03 2,28±0,02 

< np> O,IB;tO,OI 0. 092;to. 00'1 O,I$;t0._006 

*Bnusuue BHYTPHH.D.epuoro .D.BH:lKeHHH HYKJJOHOB H npu

Mecu B3aHMO,Il.eHCTBHH nHOHOB C HeCKOJlhKHMH HYKJJOHaMH 

B.D.pa yrnepo,Il.a ua nony'leHHhie .D.aHHbie .D.JJ.H n -p- H n- n -

B3aHMO,Il.CHCTBHH, no HaillHM OQeHKaM, COCTaBJJHeT S: 20/o 
OT cReJIHHX JHa'leHHH MHo:lKeCTBeHHOCTH Japx:lKeHHhlx qac
THQ r 5 /. 
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)J,nH onpe~eneHHH ~ODH O~HOHYKDOHHbiX B3BHMO~eiCTBHi 
al\l cpe~H rr-

1:?c: -aJaHMo~eicTBHi Mbi paccMoTpenu TPH 

BBPHBHTB OT6opa TT- N - B3BHMO~eiCTBHi. 
B nepBOM aapHaHTe K rr- N -aJaHMo~eicTBHHM OTHo

cHnHcb BCe C06biTHH, Y~OBneTBOpHIO~He Cne~yiO~HM KpH

TepHHM: 

1/ B rr-I:?c -co6biTHHX cyMMa JapH~OB BTopHtiHbiX tiac

THll,paauaO(rr-p) HDH-l(rr-n ). 

2/ qucno ua6niO~eHHbiX npoTOHOB N P::.: 1 , OHH MoryT 

HMeTb n106oe uanpaaneuue BhineTa /4JepMH-~BH)J(eHue/. 
Bo BTOpOM BBpHBHTe HCITODb30BBDHCb 3TH )J(e ycnOBHH, 

HO H3 paCCMOTpeHHH HCKDIO"'BDHCb llpOTOHbl C p _ 

.::: 200 M:JB/c, B T)leTbeM - c P :::. 300 M:JB/c /ucnapu

TenbHhie npOTOHbi/ I 8,9/. . 

B ma6A. 2 npuae~eHbi cpe~uue 3HatieHHH < n ; ·, H ~onH 
rr- N B3aHMo~eicTBHi cpe~u rr- 12c -aJaHMo~eicTaui 
~nH 3THX BapHBHTOB OT60pa. KaK BH~HO H3 ma6A. 2, HCKniO

"leHHe H3 paccMoTpeHHH npoTOHOB c P .S 300 M:JB/c npu

BO~HT K 3HB"leHHIO <n ± '• = 5,38±0,03, KOTOpOe cy~eCTBeH

HO OTDH"'BeTCH OT Q)J(H~aeMOrO - 5,21±0,03. B CBH3H 

C 3THM Mbl nonaranH, 'ITO ~ODH O~HOHYKDOHHbiX B3BHMO

~eiCTBHi COCTBBnHeT /59,9±1 ,5/o/o /BapHBHT 2/ ' . 

Ta6mu$. 2 

x-H ftJ Cfl-J.l (Z) 

<nt> s,25±0,os 5,27;to,os 

< n-> 2,92;tO,o2 2,s4;to,o2 

<!t+> 2,32;t0,02 2,33j:0,02 

).Lo;w 

!!tJ1(3) 

5,38z0,03 

2,99:!;0,02 

2,39;t0,02 

Cj(•Jl (55,8;tl,4)/~ {59,9;tl,5)?; {66,9;ti,6)/b 
D38>1MO-

.!l.CiiCT. 

~~g 

5,2l;t0,03 

2,92;t0,02 

2,28;t0,02 

* TaKHM o6pa30M, K o~HoHyKnoHHbiM B3BHMo~eicTBHHM 
Mbl OTHOCHM TBKHe C06biTHH, KOr~a HMeeTCH B036y)J(~eHHe 
H~pa yrnepo~a c nocne~yiOwHM HcnycKauueM HcnapHTenb

HbiX llpOTOHOB. J.1HTepeCHO TBK)J(e OTMeTHTb, 'ITO cpe~HHH 
MHO)J(eCTBeHHOCTb OTpHll,BTeDbHbiX llHOHOB <n __ , cna6o Ja

BHCHT OT ycnOBHi OT6opa O~HOHYKDOHHbiX B3BHMO~eiCTBHi. 

6 

llocne onpe~eneHHH ~ODH O~HOHYKDOHHhlX B3BHMO~ei

CTBHi H3 COOTHOWeHHH 

n
1 

( rr-
12C)"' aN ni ( rr- N) t-(1-ai\4) n i (rr-· · mN) /2/ 

MO)J(HO HaiTH pacnpe~eneHHH C06b1THi ITO MHO)J(eCTBeHHOCTH 

B MHoroHyKnOHHbiX B3BHMO~eicTBHHX ( m > 2 ) . Ha puc. 1-3 
+ - • ' 

npHBe~eHbl BepOHTHOCTH pO)J(~eHHH rr-· -Me30HOB B rr-1 2C-, 

w(·t.) ~-~~c -ItO r3~/c 

8 
I /.' I ~ 

I 

H- II t 
I I 

H-i/t J-f·+-tlt 
I \ 1 

I \ . \ 

yi f' ~'' 
I / ~ f_f't . 
1_1 t..,· ': 

1 ·1 i I I I ....__ 

• - Bee co6bl,..,uQ 

• - 1!"-N 
" - 11"- (..,N), 

"m~2 

2 4 6 8 fl i2 ol4 i6 iS 20 n! 

Puc. 1. PacnpeOeAeHUfl co6&zmuu no MHOJKecmeeHHocmu emo
pu~HbiX 3ap.JtJICeHHblX nuoHoe ( n± ) OA.!I rr 12C--, rr- N 
u rr- (mN)- e3auMoOeucmeuu npu P = 40 T:JB/c. Kpue&ze 
npoeeOeH&z om pyKu. 
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w c·;.) 

I----} 
/I \ 
I \ 
I 
I 

I 
I 

1[- 42C -ItO r;~/c 

' 
• ~ Bc~Z coO~:~,muQ 

• - r·N 
• -1!'"(mN), 

.... ~2 

2 3 4 s s ? 8 9 jQ n._ 

Puc. 2. PacnpeoeAeHWl co6bl111Uii no MHOJKecmeeHHocmu rr 
Me3ouoe ( n _) O/I.R rr- 12C-, rr- N - u rr- ( mN)- 83QUMooeii
cmeuii npu P = 40 T3B/c. Kpueble npoeeoeHbl om pyKu. 

rr- N - H B Tl- (mN ) -B3aHMO)I,eHCTBHHX npH p= 40 r3B/c. 
B ma6A. 3 npHBe)l,eHbi cooTaeTCTBYIO~He 3Ha"'eHHH < n i ~, . 

IlpH onpe)l,eJieHHH Cpe)I.HHX 3Ha"'eHHH <ni'>)I,JIH rr"-Me30HOB 

H HeHTpaJihHbiX CTpaHHhlX "'aCTHU 3Ha"'eHHe aN llOJiara

JIOCb paBHbiM 59,9o/o OT llOJiy"'eHHOrO )I,JI.II llHOHOB /HI/ 
KaK BH.D.HO H3 pHCYHKOB H ma6A. 3, cpe.D.HHe MHo~ecT

BeHHOCTH BTOpH"'HhlX llHOHOB B MHOrOHYKJIOHHbiX B3aHMO

)l.eHCTBH.IIX llpHMepHO B 1 ,5 pa3a 60Jihllle, "'eM B O)I,HOHYK

JIOHHhiX. EoJiblllee 3Ha"'eHHe < n > .D.JIH rr- (mN) -aJaHMo-
+· 

)l,eHCTBHH, "'eM <n_>, BepOHTHO, CBH3aHO C HaJIH"'HeM 60Jih-

IliOrO nono~HTeJihHoro Jap.R)I,a .R)I.pa yrnepo.na. 

8 

1 
\ 

l 

' 

Ta6mlq,a 3 

9(-t2e ~-11 1i-(mH) 

<.ttt> 6,32;t0,06 5,2I;t0,03 7,98±0,10 
< n.. > 3,24;t0,03 2,~,02 3,72;t0,05 
<It.> 3,08;t0,04 2,29;tQ,02 4,27;t0,06 
~ 1'1r>2,9l;t0,04 2,47;!;0,06 3,5?;t0,12 

<~>0,32;t0,03 0,27;t0,04 0,39;t<J,09 

'W('J>) 1f · 12C - 40 f'i~lc 

25 

/r--1\ 
I \ 

~~ \ 
\ 

20 

iS 

\ 
I 

10~i/ \ \ 
't 

lv ~--t \ I y-"' ·'-1, \ 

\~ 

~ ~ ~ 
/ ~~-

I L 

<n>W'-ili <n,•·c~~~o~; 

<n,...-" <n:>•·N 

1,21;t0,01 1,53;!:0,02 

I,II;tO,Ol 1,27;t0,02 

1,35;t0,02 1,87;t0,03 

1,18;t0,03 1,45;t0,06 

1,19;t0,2I I,44;t0,39 

• - 8co co&.m 
•- I'"N 
• ~ 'J("-(mN), 

m;o2 

2 3 It 5 6 ? 8 9 fO H n.. 

Puc. 3. PacnpeoeAeHU~'bco6blllluii no MHOJKecmeeHnocmu rr + • 
Me30H06 (n, J O/IJI rr- C- • rr-N- u rr-(mN) ·e3QUMo
oeucmeuii npu p = 40 T3B/c. KpUBble npoeeoeHbl 0111 PYKU. 
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§3. 0 MHOJKecmeeHHocmu emopu<JHbiX <Jacmuij 

8 MH020HYK/IOHHbiX 83aU.MOOeiicm8UJIX rr- (mN) 

Bo BTopoM naparpa~e uacTOH~ei pa6oTw 6wnu nony

Y.eHbi ~aHHbie 0 MHO)f(eCTBeHHOCTH rtHOHOB ~nH TT- (mN ) -

B3aHMO~eiCTBHi, r~e m_? 2 . IJpe~CTaBnHeT fiODbiiiOi HH

Tepec nonylJ.HTb ~aHHbie 0 n i ~nH TaKHX MHOrOHYKDOHHbiX 

B3aHMO~eHCTBHH, KOr~a m = 2,3,4,5 H T.~. )l.nH Bbi~ene
HHH 3THX B3aHMO~eHCTBHH Mbl HCnODb30BanH aenH'lHHY 

Q ,, n - n- ' /3/ 

KOTopaH paBHa pa3HOCTH 3apH~OB nODO)f(HTeDbHbiX H OTpH

IJ,aTeDbHbiX nHOHOB. H~eHTH~nunpyeMhie npoTOHbi c P :;:; 
:_;; 700 M3B/c HCKDIOlJ.alOTCH H3 paCCMOTpeHHH H3-3a He

O~H03HalJ.HOH HHTepnpeTaiJ,HH HX o6pa30BaHHH i. 

3HalJ.eHHe BeDHlJ.HHbl Q ~nH TT- p- H 'iT -n -a3aHMO~eU-

CTBHH 

TT + p _.. P + x- , /4/ 

TT +P -.n +X 0
, /5/ 

TT +n _.. p + X /6/ 

1T + n -.n + x- /7/ 

cooTBeTCTBeHHO paaHo -1 ,0; - 2; - 1. 3~ecb X 03HaY.aeT, 

"ace, 'ITO yro~Ho". TaKHM o6pa3oM, B o~HoHyKnOHHbiX 

B3aHMO~eHCTBHHX 3HalJ.eHHH Q MeHHIOTCH OT -2 ~0 0. lJ03-

'IOMy, eCnH, HanpHMep, Q ~ l, TO lJ.HCDO npoTOHOB, KOTOpbie 

yY.aCTBOBanH BO B3aHMO~eHCTBHHX, mp~2.3~eCb cne~yeT 

no~Y.epKHYTb, 'ITO a 3TOM cnyY.ae Heynpyrue B3aHMo~eu-

* B v ~anbHeHIIIeM MO)f(HO HCnODb30BaTb HMeiO~YIOCH HH-
~OpMaiJ,HIO 0 BTOpHlJ.HWX npOTOHaX C HMnynbCOM p 2 
.?/200-300/ M3B/c. TaKoe orpaHHY.eHHe CBH3aHo c TeM, 

'ITO 6onbiiiaH Y.aCTb npoTouoa c P :S /200-300/ M3B/c 
CBH3aHa c npoueccoM ucnapeHHH /8,9 I 
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CTBHH 6wnH TaKoro THna, 'ITO npOTOHW HOene B3aHMO~eif

CTBHH HMeDH HDH p 2 700 M3B/c, HDH p • TT + ·~ . C 

~pyrou CTOpOHbi, eCnH Q "' - 3 , TO B 3TOM cnyqae BO 

MHOrOHYKDOHHOM B3aHMO~eHCTBHH yY.aCTBOBano fin ;;c2 npo

TOHOB. AHanorHlJ.HO ~nH Q-= 2 nonyqaeM m p 2 3 H T .~. 
1' 6 A.. -12,.-. aKHM 0 pa30M, KnaCCH'!'Hl.I,HpyH 3aperHCTpHpOBaHHbie rr '--

C06biTHH no Q, MO)f(HO Bbi~enHTb MHOrOHYKDOHHbie B3aHMO

~eHCTBHH C fiODblliHM lJ.HCDOM HYKDOHOB. 

B ma6/l. 4 H Ha puc. 4 npuae~eHbi 3HaY.eHHH < n i > B 

3aBHCHMOCTH oT aenHY.HHbi Q . H3 3THX ~aHHbiX au~uo, 
'ITO C yaenHY.eHHeM Q 6biCTpO pacTeT lJ.HCDO nODO)f(H

TeDbHbiX nuouoa, Y.ero H cne~oaano O)f(H~aTb no ycnoBHHM 

OT6opa. HHTepeCHO OTMeTHTb, 'ITO npH Q =-3, --4, KOr~a 
BO B3aHMO~eHCTBHHX ~OMHHHPYIOT npol.l,eCCbl C yY.aCTHeM 

Ta6mlua 4 

DonH oT 

Jf-ftf! q <.n_> <n+> <n:t> <1"1-p) co6YTHil 
(%) 

0,40;t0,12 ~-3 6,50±0,44 3,23;t0,44 9, ?3;t(),88 2,09;!:0,33 

4,38;t0,40 -2 3,86;t0,12 I,a6±Q,I2 5,?2,t0,24 I,?3;t(),09 

36,~I,I5 -I 3,I5±Q,04 2,If5±0,04 5,~,08 0,69;t(),05 

39 ,I3j:I ,I9 0 3,08,±0,04 3,08±Q,04 6,I6;t0,08 0,65±Q,03 

13,00 ;t0,69 I 3,46,t0,08 4,46;t0,08 ?,92,t(),I6 I,Q4;t0,06 

4,49;t0,40 2 3,??;tO,I6 5,??;tO,I6 9,54;!;0,32 I,39;t(),Il 

I,63;t(),24 3 3,43;!:0,25 6,43;t0,25 9,86;t0,50 I,20;tO,I? 

0,65±Q,I5 ~4 3,89;t0,33 8,Il;t0,33 I2,00;t0,66 o, ?9;!:0,22 

* Cpe~H co6hiTHii c Q ;;: 1 HMeiOTCH TaK)f(e H TaKue, 

KOTOpWe CBH3aHW C Heynpyroii nepe3apH~KOH BTOpH'lHOrO 
;r--Me3oHa ua npoToHe H~pa yrnepo~a(rr-p•n mrr

0 
). 

O~uaKo ux ~onH, no uaiiiHM oueuKaM, ueaenHKa I _s 1 O%/. 
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ft"- 42 C - 40 13~/c 
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Puc. 4. 3a8UCUMocmb cpeonux MHoxecm8ennocmeu nuono8 
om Q. llyn~emupoM oaHbl 3Ha'leHUJI <: n' OAJI rr- (mN )- 83auMo
oeucm8uu. KpU8ble npo8eOeHbl om PYKU. 

ABYX H11H Tpex HeHTpOHOB THna n •prr , Ha'IHHaeT paCTH 

H cpe)J.Hee 'IHC110 OTpHUa Te11hHhiX nHOHOB. 

Ha puc. 5-7 npuoe.u.eHhi pacnpe.u.e11eHHJ1 co6hiTHH no 

MHO*eCTBeHHOCTH BTOpH'IHMX nHOHOB B JaBHCHMOCTH OT 

Be11H'IHHhi Q. Ha puc. 8 .u.aHhi JHa'leHH.II < n i > )1.11.11 paJJJH'I

HhiX JHa'leHHH Q B HHTepoa11e 0-5. 3.u.ech •e npuoe.u.eHhl 

ouenKH <n .> no KacKa.ii.uoH: MO.IJ.e11H u Mo.IJ.e11H r11ay6epa/a/. 
I 

Ilpu ouenKe <ni > no KacKa.u.uou MO.IJ.e11H npe.u.no11ara11och, 

'ITO JHeprH.II BTOpH'IBMX 'laCTHU pasua E /< n > ,r.IJ.e E -
3HeprHJI 'laCTHUM .!1.0 B3aHMO)J.eiicTBH.II H < n > - cpe.IJ.Hee 

'IHC110 BTOpH'IHMX 'laCTHIJ.. IlpH Bhi'IHC11eHHH <n i >no MO.D.e11H 

r11ay6epa .!1.11.11 oJauMo.u.encTBHH c npoToHaMH no11aranoch, 

'ITO 3HeprH.II nepBH'IHOH 'laCTHU.M .D.e11HTC.II Me*AY 3THMH 

B3aHMO.IJ.eifcTBHJIMH nllpOBHY (E /m) ; B3aHMO.D.eHCTBHJI BTO

pH'IHMX 'laCTHU. ue y'IHThiBa11HCh /3/. KaK ou.u.uo H3 puc. 8, 

12 

Puc. 5. PacnpeoeAeHUJI co6brmuu no Mnoxecm8ennocmu 8mo
PU'IHbiX 3apJtxeHHbiX nuono8 ( n ± ) 8 3Q8UCUMocmu om Q 
OAJI rr -

12C - 83auMooeucm8uu. 3awmpuxo8aHHble o6Aacmu 
2ucmo2paMM coom8emcm8yJOm rr- (mN) - 83auMooeucmauJtM. 

Nj ...... 

m- :~ 
N I 

N I Qlo•4 

""' ,.~ "• 
m N I 

~~ .... ~ Nl 

01-
IQc n, 

~~L~ m~. I / . . -n;:-·· rl-.11 / ! I~ : Q••~ 

r .. ~L "· 
~ Q•O 

--..;--

211!-

file 

N I 
-----'--- Q.•·4 -n--;--

~l 
~r 

Q ... 

IQC 

N f .,. I~·~-~·-· n, 

L ••. , 
~-.L.....______j_-

2 1 fO ,. • 22 nl 

/b~· .I. n.. 

Q••l 

•-

Q••2 

·-

H 

Cil•-2 

~n-.-

.. ~ 
0 2 " i I tD n._ 

Puc. 6. PacnpeoeAeHUJI co6brmuu no MHoxecm~~nnocmu rr-
Me30H06 (n _) 8 3Q8UCUMOCmU om Q 0/IJI TT- C - 83QUMO
OeUCm8UU. 3awmpuxo8a11Hble o6Aacmu 2ucmo2paMM coom8em
cm8yl0m rr-( mN) - 83QUMooeucm8UJIM. 
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MO,D,enb r nay6epa Ka1.feCTBeHHO OnHCbiBaeT 3aBHCHMOCTb 
<ni > OT Q* .. 

Hcnonb3YH 3Ha1.feHHH aepoHTHOCTeii B3aHMo.neiicTBHH 
77-·Me30HOB C m -uyKnOHaMH /ma6A. 4/, MO)I(HO nony1.fHTb, 

1.JTO cpe,D,Hee 1.fHCnO B3aHMO,D,eHCTBHH<v> ;;::_1 ,50±0,03. )l.nH 
rayccoacKoro pacnpe.neneHHH nnoTHOCTH AyKnouoa B H.n
pe yrnepo.n.a<v >= 1,5 npu a(77-N)= 22 M6 8 /. 

~
~ 1,.L~ 

"· 

lC; / -"· 

Q•O 

"·-

L 
0 

Q••2 ... -

Qll•" 

"· 

Puc. 7. PacnpeoeAeHU.R co6btmuu no MHOJKecmee1~Hocmu 
77+- Me30H06 ( n+) e 3aeucuMocmu om Q OA.R 17- C -
e3auMooeucmeuu. 3awmpuxoeaHHbte o6Aacmu zucmozpaMM 
C001/16e1/IC1116Y10111 77- ( mN) - 63QUMOOeUC1116U.RM. 

*B pac1.feTax npe.nnonaranocb, 1.fTO 1.fHcno npoTOHOB, 
yqacTBYIOII.{HX BO B3aHMO,D,eHCTBHHX, m p .. Q+ 1.3Ha1.feHHH<ni > 
6panHCb H3 3KCnepHMeHTanbHbiX ,D,aHHbfX. 
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<n> / 
1it 

/ rn· / 

,;t JKtn. • n". 
• ""-

~-r-ll&ep 
---1(--a 

f 
f() 

, -
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/ 
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/ ~1{· / -
- ___.1(• 
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.1. 
! t r 

~l ~ ~--t-----t-t- Q 
0 

Puc. 8. 3aeucuMOC11lb < n > om Q. IlyHKmup - KacKaOHa.R 
MOOeAb, cnAOUlHbte KPU6bte - MoOeAb FAay6epa. Kpuebre 
npoeeoeHbl om pyKu. 

Mbi npH3HaTenbHbi yqacTHHKaM CoTpy.nuuqecTaa no 
HCCne,D,OBaHHIO npou,eCCOB MHO)I(eCTBeHHOrO pO)I(,D,eHHH 1.faC
THU. B 17- N -a3aHMo.neiicTBHHX npu P = 40 F:JB/c 3a 
none 3Hbie o6cy)l(.neuug. 
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