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11ay'leHI!e IIHKni031!BHOH peaKUIIII 77- C12 --> pX npl! PC = 40 raB 

npeJlCTaaneHbl 3KCilepi!MeHT8nbHbie Jl8HHbie no R3y'leHI!!O IIHKni031!B-

HOH peaKUIIII 77-C
12 -->pX np11 p = 40 faB/c. r1MnynhCbi npOTOHOB 6binH 

orpaHI!'IeHbi IIHTepaanoM 140-700 MaB/c. XapaKTepi!CTIIKII npoTOHOB cna6o 
38BI!CIIT OT !!X MHOJKeCTBeHHOCTH.ACCOI!I!8TIIBHbie MHOJKeCTBeHHOCTH penll

THBIICTCKHX 38p1IJKeHHhlX '18CTI!ll He 38BIICIIT OT nonHhlX II nonepe'IHhlX 

I!MnynbCOB npoTOHOB. noKaaaao, 'ITO B peaKUIIII 77-c
12 --> mp+ X(m;::_2) yrnOBbie 

II I!MnynbCHble pacnpeaeneHI!II npOTOHOB IIHB8p1!8HTHbl OTHOCf!TenbHO 3Hepf'HII 

nepBII'IHOro 77--Meaoaa. 

Pa6oTa Bbmonaeaa a Jla6opaTopRII BbiCOKRX 3HeprRil 011.Hl1. 

fipenpKHT 06'be,QKHeHHOrO HHCTHTyTa 51.QepHbiX HCCJie,QOBaHHlf 

,lJ,y6Ha I975 

Azimov S.A., Inogamov Sh.V., 
Igamh:::rdiev K.R. et al. 

Study of the Inclusive Reaction 
77-c 12 __,pX at PC= 40 GeV 

PI - 902I 

The experimental data are presented on studying the 
inclusive reaction 77-c' 2 ---pX at 40 GeV/c. The proton mo
menta were limited in the range of 140-700 MeV/c. The pro
ton characteristics depend weakly on their multiplicity. 
Assosiative multiplicities of the relativistic charged par
ticles do not depend on the total and transverse proton 

momentum. It is shown that in the reaction rr-c 12 __, mp + x 

(m > 2) the angular and momentum distributions of the 
protons are invariant with respect to the energy of the 
primary 77--meson. 
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§1. BeeoeHue 

B HacTos~ea pa6oTe npeAcTaaneH~ peJynLTaT~ HJyqe
HHs HHKJIIOJHBHOB peaKI.{HH 

12 c . p I X /1/ 17 

npH HMnynLce HaneTruo~Hx 17- -MeJoHoa p = 40 F3B/c. 
3KcnepHMeHTaRbHble AaHHble nonyqeH~ C ABYXMeTpOBOB 

nponaHoaoa nyJ~PLKOBOB KaMep~ OIUIH, o6nyqeHHOB rr-

MeJoHaMH c HMnynLcoM p = /40±0,4/ F3B/c Ha Cepnyxoa
CKOM CHHXpoc)la.JOTpOHe. 

)J.Ba)I(A~ npOCMOTpeHO CB~liie 8000 KaApOB. llpH npo
CMOTpe B COOTBeTCTBHH CO CTaHAapTH~MH KpHTepHRMH ARR 
nponaHoa~x KaMep /eM., Hanp., I. I oT6HpanHcb 77- p ,77- n H 
17 -c -BJaHMOAeBcTBHR. Bcero 6~no HaBAeHo 3287 JBeJA, 
HJ KOTop~x 1430 OTHeceH~ K N17 -p "-coyAapeHHRM, 582 -
K "17- n " H 1179 - K "17-c ". HopMHPOBKa, npoaeAeHHaR Ha 
nonHoe ceqeHHe BJaHMOAeBCTBHR rr- -MeJOHOB C MOReKyROB 
nponaHa, noKaJana, qyo HJ acex "17- p "- co6~THB I 45±2/~ 
He06XOAHMO OTHeCTH K COYAapeHHRM Ha KBaJHCB060AH~X 
HYKROHaX RApa yrnepoAa. llocne BBeAeHHS TaKOB nonpaBKH 
o61l{ee qHcno acex rr-C 12 -coyAapeHHB cocTaaHno 2405. 

,l),JU HJyqeHHS peaKI.{HH /1/ B HaBAeHH~X C06~THSX 
( 77- C1 2

) 6~nH oTo6paH~ 3 ae JA~ c qHcnoM npoTOHOB n P.::. 1 . 
llpOTOH~ HAeHTHcPHI.{HpOBaRBCb no npo6eraM B HOHHJal{BH. 
0T06paHH~e C06~J;HS HJMepRRHCb Ha nonyaBTOMaTaX 
llHK -1 · 

2
· B o6cquT~aanBcL no reoMeTpHqecKoa nporpaMMe 

"1- 6" · 3 · . C l{enLJO 6onee HaAe)I(HOB HAeHTBcPHKal{HB HMnynL
C~ npOTOHOB B peaKI.{BB /1/ 6~nB orpaHBqeH~ npeAenaMB 
140.$ P 'S_ 700 M3B/c, qTo COOTBeTCTByeT npo6eraM B npo-
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naHe 0,3.:::. L .:::. 65 CM.;· llocne H3MepeHnii oKa3aJIOCb, 

'ITO 9% COfiWTuH HaXO~HTCH BHe 3$¢eKTHBHOH 06JiaCTH Ka

Mepw, a 5~ 3Be3~ BBJIHlOTCH HeH3MepHMWMH. 

B pe3yJibTaTe ~JIB ~aJibueB:wero auanu3a 6wno ocrasneuo 

2186 n- C 12 -s3aBMO~eHCTBHH ' C 1917 npoTOHaMH, y~os
JieTBOpBIOLQHMB rpe6yeMWM KpnrepHHM. Cpe~HJIH MHO)KeCT

seHHOCTb npoTOHOB c HMnynbcaMH 140:.:. p:. 700 M3B/c 
B rr- C!2 -coy~apeHHHX npH 40 T3B/c COCTaBHJia, TaKHM 

o6pa30M, nl' = 0,88±0,02. 
Ha puc. 1 noKa3aHo pacnpe~eneuue nporouos no a3n

MyTaJibHOMY yrny 1) B 3asucnMocru or HMnynhca. Bu~uo, 
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Puc. 1. HMnyAbC npomoHoe e 3aeucuMocmu om a3uMymaAb
Hozo yzAa. 

* B yl<a3aHHoM BHTepsane BMnynbcw 7 ,7~ npoToHoB 6wnu 
H3Mepeuw no KpHBB3He, ocTaJibHWe - no npo6eraM. 

-- 12 * YKa3aHHoe 'IBcno rr- C - B3aHMO~eiicTBBH BKJIIO'IaeT 
COy~apeHHB Ha KBa3BCB060~HhiX HYKJIOHaX H COOTBeTCTB:reT 
nOJIHOMY Ce'leHBIO norno~eHBH rr -Me30HOB a (71 Cl ) = 
= 179 M6H. t 

4 

'ITO, na'IHHaB c BMnyJibcOB p ~450 M3B/c, BMeiOTCB noTepu 

npOTOHOB, BhiJieTaiOUUIX B HB)KHIOIO nOJIOBBHY (rp<rr) KaMephl, 

r~e ycnoBBJI ocse~eHBJI He o6ecnequsaiOT Ha~e)I(HyiD u~eH

TB~BKaUBIO TaKBX 'laCTBU. qTOfihl y'leCTb 3TH noTepB, ~JIJI 

Ka)K~oro pacnpe~eneHBJI no KaKoii-HH6y~b xapaKTepHCTBKe 

npOTOHa (Xi ) 6hiJIB BBe~eHhl seca, onpe~eJIJIBWHeCB KaK 

W ( x . ) = 2 gl (xi) ' /2/ 
I gl(xi)+~(x) 

r~e !l (xi) B g
2

("i) - 'IBCJIO npoTOHOB, BbiJieTaiOUUIX, COOT

BeTCTBeHHO, B sepXHIOIO B HB)KHIOIO nonyc~ephl KaMephl npB 

~aHHOM X. 
I 

§2. AccofluamueHbJe MHoxecmeeHHocmu 

B pa6oTe ·4, uccne~osanocb accounaTBBHhle MHO)I(ecT

seHHOCTH B peaKUBB /1/ npu BMRYJILCe 40 F3B/c ~JIJI npo

TOHOB, BhiJieTaiOUUIX Ha3~ B na6opaTOpHOH CHCTeMe KOop

~HHaT. llpe~CTaBJIJieTCJI BHTepeCHhiM H3y'leHBe aCCOUHaTBB

HbiX MHO)KeCTBeHHOCTeH B peaKUHH /1/, KOr~a He HaKJia~w
saeTCB orpaBH'IeHBH Ha yron swneTa npoToHa. 

Ha puc. 2 noKa3aHw cpe~Hne MHO)KeCTBeHHOCTH penJI

THBHCTCKHX 3apJI)KeHHbiX 'laCTBU < 11
8 

1> B 3aBHCHMOCTH OT 

nonHoro ( p) B nonepeqHoro (p 1 ) HMnyJibCOB npoToHOB B 

peaKUHB /1/. KaK B~Ho H3 puc'yHKa, B npe~enax 3Kcnepu

MeHTaJibHWX OWHfiOK < 11 s · He 3aBHCBT OT 3TH X xapaKTepB

CTHK npoTOHOB. AHanorB'IHhiH pe3yJILTaT 6wn nony'leH B 

~JIJI npOTOHOB, BhiJieTaiO~BX Ha3a~ B na6opaTOpHOH CHCTeMe 

KOOp~HaT. 3TH ~aHHble, B03MO)KHO, CBH~eTeJibCTBYIOT B 

nOJib3Y cna6oii KOppeJIJIUBB Me)l(~y peJIJITBBHCTCKHMB 3apJI

)KeHHhiMH qacTBUaM.H B npoToHaMB c BMITYJILCaMH 140.:;:p:::: 
:::;_ 700 M3B/c B peaKUBB /1/. 

§3. HMnyAbCHbJe xapantepuciiUKU 

B •a6A. 1 npaso~JITCJI sepoJITHOCTH /s 1o/ swneTa npo

TOHOB C ~aHHhiM BMnYJibCOM B 3aBHCBMOCTB OT MHO)I(eCTBeH

HOCTH. H3 Ta6JIHUhl CJie~yeT, 'ITO B HCCJie~yeMOM HHTepBaJie 
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;, C'- p ·,X . ~..tO 'J6/c 

<n> (Q) 

--+--+---+---+-----+--++ 
8 

6 

O,fl, 0,22 0,30 0,38 O.lt6 0,5t, 0,62 P [ (:>f5/c] • 

!51 

l --+--+--+--+---+-+-
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6 T 
' ' ' 

a 0,16 0,32 01,8 p.[ {,f. 

Puc. 2. CpeoHue MHOJKecm6eHHocmu peAJimu6ucmcKux 3apJI
JKeHHbiX 'IQCfiiUI.I 6 3Q6UCUMOC111U 0111 noAHOZO /a/ U nonepett
HOZO /6/ UMnyAbC06 np01!10H06 6 peaKI.IUU jJ /. 

HMllYJibCOB yKa3aHHa.!l BepO.!ITHOCTb npaKTH<feCKH He 3aBHCHT 
OT MHO)I(eCTBeHHOCTH llpOTOHOB. 

AHanorHlfHaH CHTyau.aH HMeeT MecTo H .LJ.JIH cpe.LJ.HHX 
3HalfeHHH llOJIHOrO ( p ) H nonepelfHOrO ( p l ·) HMllYJibCOB, 
a TaK)I(e ,LJ.JI.!I cpe,LJ.HHX KOCHHYCOB yrJIOB BWJieTa npOTOHOB 
B Jia6opaTOpHOH CHCTeMe KOOp,LJ.HHaT /eM. 1!1a6A. 2/. 

Ha puc. 3 noKa3aHw HMDYJihCHble pacnpe,LJ.eJieHH.!I npoTo
HOB B peaKll.BH /1/, HopMHpooaHHble Ha nonHoe celfeHae 
nornmu.eHH.!I oTi-c 12- o3aHMO,LJ,eHcTBHHX. 3,LJ,ech )l(e .LJ.JIH cpao
HeHH.!I npaoe,LJ.eHbl aHanorHlfHhle ,LJ,aHHhle, nonylfeHHwe ,LJ,JIH 
npoToHoo c aMnynhcaMH 140 _ p _ 700 M3B/c o peaKU.HH 

TT +p•p+X /3/ 

npa 40 F3B/c*. 

; ,D;allahle ,LJ,JIJI peaKu.aa /3/ noJiylfeHhl no 1666 npoToHaM 
B 8282 Heynpyrax rr-p -o3aHMO,LJ,eHcTBHJIX, o6pa6oTaHHhlX 
COTPY.Ll.HHlfeCTBOM AnMa- AT a - .6y,LJ,anewT - .6yxapecT 
Bapwaoa - ,lJ;y6aa - KpaKoo - Co$HJI - TawKeHT - T6anaca -
Ynaa- .6aTop. 
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Puc. 3. HMnyAbCHble pacnpeoeAeHU.R npomoHoe e peaKtiU.RX 
/1/ u /3/ npu 40 F3B. CnAOWHble AUHUU coomeemcmey10111 
annpoKcuMat~uu pacnpeoeAeHU.RM tPepMu-/(upaKa. 

1 da 
Pacnpe~eneHHe -- --dOpa, 

-ci2 v v 

~JIJI 77 -B3aHMO~eHCTBHH 

B HHTepBane 300 :..:.P:..:. 700 M3B/c y~oBJieTBopHTeJILHO onu
CblBaeTcJI CTaTHCTHKOH <l>epMH- )J;HpaKa: 

141 
2 

( 1 d a 2[ ( P ) , F p) cc - -- ~ K p exp --- ~ 1 ], 
a d p 2m t 

t p 

r~e K - HOpMHpOBO'IHblH MHO:>KHTeJIL; mp - Macca npOTOHa; 
t - "TeMnepaTypa" cucTeMhl. AnnpoKCHMaiJ,HJI MeTo~oM HaH
MeHLWHX KBa~paTOB ~aeT: 
K77c= 81,0 ±4,8 I F3B/cl- 1 ; t 77 c = /48,4 ±1 ,3/ M3B; 

8 

? 

x-I'IHCJIO TO'ICK = 1' 1. CneKTp npOTOHOB B peaKIJ,HH /3/ 
TaK:>Ke Hennoxo onHcLiaaeTcJI pacnpe~eneHHeM 141 a HH
Tepaane 140::;. p ::;_ 700 M3B/c c napaMeTpaMH K rr p = 

= 20,0±0,8 IF3B/cl- 1 ; t 77 p =153,6±1,21 M3B;,li'IHCJIO 
TO'ICK = 1 ,2. "TeMnypaTypLI" npOTOHOB C HMnyJILCaMH 

300 ~ p :::; 700 M3B/c a 77- C 
12 

H 77-p -aJaHMo~eii:cTBHJix, 
KaK BH~HO, COBna~aiOT B npe~eJiaX ~BOHHOH OWH6KH. 

11HTepeCHO TaK:>Ke OTMCTHTL, 'ITO noJiy'ICHHOe 3Ha'ICHHe 
"TeMnepaTypbl" npOTOHOB O'ICHL 6JIH3KO K BCJIH'IHHe t 

77 
~

.:: 55 M3B, onpe~eneHHOii: ~JIJIKYMYJIJITHBHLIX rr -Me30HOB , 5;: 

E cnu ~JIJI pacnpe~eneHHii: F ( p) = ( .L ~..Q.-) Ha JI~pe 
A a 

1 
ap A 

c aTOMHLIM HOMepoM A H Ha npoToHe ( F (p)) 
p 

cnpaae~nuao 
COOTHOWeHHe 

K 
FA ( p) = A F P (p) , 151 

TO H 3 ~aHHLIX HaCTOJIIIJ,eii: pa60TLI CJie~yeT, 'ITO B HHTepaaJie 
HMnynLcoa npoTOHOB 300 ;5 p::.: 700 M3B/c noKa3aTeJIL 
CTeneHH K npH6JIH3HTeJILHO nOCTOJIHCH H COCTaBJIJieT K = 
= 0,47±0,03. 

Pacnpe~eneHHJI no KBa~paTy nonepe'IHLIX HMnyJILCOB 
llpOTOHOB B peaKIJ,HJIX 111 H 131 llOKa3aHLI Ha pUC. 4. 06a 
pacnpe~eJieHHH y ~OBJieTBOpHTeJILHO OllHCLIBaiOTCJI 3KCnOHeH
IJ,HaJibHOH 3aBHCHMOCTLIO 

-- du 
u dp- Flp-:?) 

I -

{ 2 
ue-,3pl 161 

c napaMeTpaMH: _
2 

a 77 c = 10,4±0,4 I F3B/cl ; f3 C 
X 2f'IHCJIOTO'IeK=0,7. 

77
, 

-2 11 ,6±0,3 I F3B/cl 

a rr P. == 2,4±0, 1 I F3B/cl ; f3 rr P = 11 ,4±0,4 I F3B/c - 2 

x 2 :lrucno TO'IeK = 1, 1·. 
1 B~Ho, 'ITO HaKJIOHLI f3 B 161 o~HHaKOBLI ~JIJI 77- C 2

- H 
77- p -coy~apeHHii:. 

B pa6oTe 16
/ H3MepJIJIHCL HHKJII03HBHhle ce'leHHJI npo

TOHOB, BblJICTaiOIIJ,HX no~ yrJIOM EJ = 90° B JI.C. C 60JILWHMH 
nonepe'IHblMH HMnynLcaMH I PL > 0,8 F3B/cl I B p Be9 -

B3aHMo~eii:cTBHJIX npH 300 F3B/c. 
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Puc. 4. PacnpeoeAeHUJI no Keaopa1fly nonepe'lHbiX uMnyA&
coe npoiiiOH08 e peaK!IUJIX /1/ u /3/. Ilp.RM&Ie - annpoK
cuMa!IUJI (JyHK!Iueii /6/. 

Mw cpaBHHnH ,naHHLie HaCTOJIIll.ero 3KcnepuMeHTa c pe-
3ynLTaTaMH pa6oTLI · 6 ... )J,nJI 3Toro 6wno nocTpoeHo pac-

d :l 
npe,neneHHe HHBapHaHTHOrO HHKniD3HBHOrO Ce'leHHJI (E -.1~) d' p 

,nnJI npoTOHOB B peaKU.HH I 1/, swneTaiOIIJ.HX no.n yrnaMH 
80° ::: 8 S, 100 ? C u.enLIO onpe,neneHHJI CTPYKTYPHOH cllYHK-

d 3a 12 
U.BH E -

3
- ,nnJI npoTOHOB B peaKU.HH pC ' p t X npa 

d p 
300 F3B/c ,naHHLie pa6oTLI · 6 no peaKU.HH pBe 

9 
• p +X 

6LinB nepeC'IHTaHLI B COOTBeTCTBHH C 3aBHCHMOCTLIO 

10 

l 

d 3 a 12 Ac K d 3 
a 9 

E --(pC , p X) o-(- ) E -- ( p Be ' p X ) , 
d 3p A He d3p 

/6' 
r.ne noKa3aTem. cTeneHH K 6pancJI H3' · . 

/7/ 

llonyqeHHoe TaKHM o6pa30M pacnpe,neneHHe CTPYKTyp
HOii cllYHKIUIH peaKU.HH pC 12 

> p I X npH e - 90 ° noKa3aHO 
Ha puc. 5. 3,necL )l(e npase,neHLI pe3ynLTaTLI HaCTOJilll.ero 
3KCUepHMeHTa ,nnJI npOTOHOB, BLineTaiOIIJ.HX UO,IJ; yr naMH 
80" · 8 :.:_ 100". BH.IJ;HO, 'ITO HHBapHaHTHLie HHKni03HBHLie 
ceqe-HHJI B peaKU.HH /1/ npu 40 F3B/cHB peaKU.HH pC 12 •ptX 

~ 
Cll 

E 
u 
. ·H 

.. (J /0 
t:~ ... \' 
I.J~ 
'----.., 

.. Q_ ~I ... 
"0'1J 

LL.J 'o·zs 
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•11- -pX, 40(30 
C 
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• 
~ 

0 

0 

0 

0 

0 

0 

0 

0 

t o·J~L..-................... -~ .......... .......~.-~ ........ .......~.__, 

0 2 lt 6 8 
p[f30/c] 

Puc. 5. HHKAKJ3U6HOe UHeapuaHIIIHoe ce'leHue npollloHoe 8 
peaKijUU /1/ npu 40 F3B/c /80r'::_8..:.100"/ u 8 peaKijUU 
pC 12.,pX npu 300 F3B/c I e = 90"/. 
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npH 300 F3B/c YJJ.OBJieTBOPHTeJILHO ~WHBaiOTC.H ,IJ,pyr c 

,IJ,pyroM. 3ToT pe 3YJILTaT, aoo6me roaop.H, He npoTHBope'IHT 

MaCWTa6HOH HHBapHaHTHOCTH, o6Hapy:>KeHHOH B a,IJ,pOH· .H,IJ,ep

HhiX a3aHMO,IJ,eB:cTBH.HX 5 •7 •8 ,. KpoMe 3Toro, a pacnpe,IJ,ene

HHH E d:l a a o6nacTH HMnynLcoa P > __ 1 F3B/c Ha6JIIO-
d:lp 

,IJ,aeTc.H H3JIOM. TaKoe noae,IJ,eHHe.no-BHJJ.HMOMY, He npoTHao

pe'IHT TOMy, 'ITO B 06JiaCTH 60JibWHX nonepe'IHbiX HMllYJib· 

cos I p .1 1 F3B/c/ HHBapuaHTHoe HHKJII03HBHOe ce'leHHe 

o6pa3oBaHH.H npOTOHOB B a,IJ,pOH-.H,IJ,epHhlX B3aHMO,IJ,eHCTBH.HX 

HMeeT MeHbWHH HaKJIOH, 'leM npu p +-. 1 F3B/c - KaK 

H3BeCTHO, TaKOH 3cW>eKT 06Hapy:>KeH He,IJ,aBHO ,IJ,JIJI a,IJ,pOH-

a,IJ,pOHHhlX COy,IJ,apeHHH /eM. HanpHMep, <) /. 

Ha puc. 6 npe,IJ,cTaaneHo pacnpe,IJ,eJieHHe cTpyKTYPHOH 

2 
2 J; d a 

cPYHKUHH f (p )-, -k.
2 
---- B HHTepaane yrJIOB 0''_ 8 _ 180" 

p dpdn 

,IJ,JI.H npoTOHOB a peaKUHH /1/. llpe,IJ,cTaaneHHoe pacnpe,IJ,ene

HHe annpOKCHMHpOBaJIOCb 3aBHCHMOCTbiO 
2 2 

2 ° n1 p ~- u2 p 
f (p ) - A 1 e t A 2 e /8/ 

3Ha'leHHJI napaMeTpOB OKa3aJIHCb paBHhlMH: 

A 1 = 114,8±3,41 I F3B/c/- 2 I cmep./ -l ; 

A 2 = /2,7 ±0,61 I F3B/c/- 2! cmep./~ 1 
; 

-2 -2 B 1 = /34,2±6,2/ I F3B/c/ , B 2 = /7 ,6±0,9/ I F3B/c/ 
x2 = 9,6 npH 'IHCJie TO'IeK N = 11. 

llony'leHHble aeJIH'IHHhl A 1 H B 1 a npe,IJ,enax owH6oK 

COBlla,IJ,aiOT C COOTBeTCTByiOil{HMH 3Ha'leHHJIMH napaMeTpOB 

)J,JI.H npOTOHOB, HCnymeHHhiX llO)J, yrJiaMH 90° <8 /180° B 

peaKUHH /1/ npu 40 F3B/c- 8 - -

- 12 
§4. PeaKfiUJI rr C -~ m p t X , ( m :.;. 2) 

AJJ.poH- JI,IJ;epHhle B3aHMO,IJ,eB:cTBHJI, a pe3yJILTaTe KoTo

pblx o6pa3yeTC.H ,IJ;Ba H 6onee HYKJIOHOB B KOHe'IHOM COCTOJI

HHH, HeCKOJibKO Bbi,IJ,eJieHbl flO cpaBHeHHIO C npon;eccaMH, 

H.D.Yil{HMH c po)I()J;eHHeM o,IJ,Horo HYKJIOHa. TaKa.H Bbi,IJ,eJieH-

12 

~o·~~~~.-.-~-r~~-T-, 
~ 
~ 

E 
u 

N----~ 
oO 

..: 
~ 

c\~ N ~ 
""1:1"1:5 

u..IQ_ 

-IJ 
100 

tl 
J(·C -pX, 40 fJO/c 

w·· L-..J.~---L-...L.-..___..___.___.__.-J--l..~----~ 
0 0,12 0.2~ 0.36 

p 2 [/JO 1/c'] 

Puc. 6. PacnpeoeAeHue cmpyKmypHoii ~YHKliUU 6 3a6UCUMo
cmu om K6aopama noAHozo UMnyAbca npomoH06 6 peaKfiUU 
/1/. Kpu6aJI - pe3yAbmam annpoKcuMafiUU ~YHKflueii /8/. 

HOCTb npOJIBJI.HeTC.H B TOM, 'ITO B peaKIJ;H.HX C BbiJieTOM O,IJ,

HOrO HYKJIOHa Cyll{e CTBeHHbiH H ,IJ,a:>Ke llO,IJ,aBmiiOilUIH BKJia,IJ, 

BHOC.HT COy,IJ,apeHH.H Ha KBa3HCB060,IJ,HbiX HYKJIOHaX .H,IJ,pa. 

fi03TOMY npe,IJ,C'raBJI.HeTCJI HHTepeCHbiM H3y'leHHe peaK

UHH THna 

12 
rr- + C -~ m p + X , /9/ 

r,IJ,e m .2 2 . 

13 



. ' I 0 , B pa6oTe 1 .· 6bln npoae.n.eH aHanu3 .n.ayxqacTuqHoii UH-

Kill03UBHOH peaKUUU 

12 
"- t C • 2 p t X /10/ 

npu uMnynhce HaneTawmux 77--Me30HOB p= 4 T3B/c. Ilpu
qeM, B cuny MeTO,IJ,UqeCKHX OCo6eHHOCTeH 3KCllepuMeHTa 
uMnynhCbl npoTOHOB orpaHuquaanucb HHTepaanoM 210:.:. p~ 
·:...360 M3B/c. 

An~ cpaaHeHHH .n.aHHblX HacToHmero 3KcnepuMeHTa c 
pe 3ynhTaTaMH pa60T~ I 0 · 6blnU OT06paHbl C06blTUH C que
noM npoToHOB n,. _ 2' u npu 3TOM HaKna.IJ.blBanoch orpaHu
qeHHe 210 _ p _ 360 M3B/c Ha uMnynhCbl, no KpaiiHeii 

Mepe, .IJ.BYX npOTOHOB B C06blTHH. 

Ha puc. 7 noKa3aHa 3aBHCHMOCTh cpe.n.Hero nonepe•moro 
uMnynhca npoTOHOB oT npo.n.onhnoro a peaKUURX /9/ u /10/, 
cooTaeTCTBeHHO, npu 40 u 4 T3B/c. KaK au.n.no H3 puc. 7, 
a npe.n.enax 3KcnepuMeHTanhHblX ornu6oK pacnpe.n.eneHH~ 
npu o6eux 3HepraHx coana.n.aiOT, T .e. xapaKTep Ha6mo.n.aeMblX 
Koppen~uaii Me:>K.D.Y p ~ ' u p 11 ne MeH~eTc~ c 3Heprueii 
HaneTawmero "-- -Me3oHa. Cne'.n.yeT oTMeTUTh, qTo 3aaucu

MOCTh , P-+ - - f ( p 
11 

) a "- p -_coy.n.apeHu~x uMeeT au.n., 
no.n.o6Hb1H lia6mo.n.aeMoii .D.n~ Ti-C I :la3aHMO,IJ,eHCTBHH. 

Yrnoable pacnpe.n.eneHH~ npoTonoa a na6opaTopHoii cu
cTeMe KOOp,IJ,HHaT npu .D.BYX 3HeprH~X npe,IJ,CTaBneHbl Ha 
puc. 8. 11 a 3TOM cnyqae, a npe.n.enax 3KcnepuMeHTanhHhiX 
ornu6oK, .n.aHHble npa 40 u 4 T3B/ccoana.n.aiOT. AHanoraq
HaH CHTyaUBH, KaK llOKa3blBaeT aHanH3, HMeeT MeCTO H ,IJ,n~ 

.n.pyrax pacnpe.n.eneHaii. 
TaKHM o6pa30M, uMnynhCHble u yrnoable pacnpe.n.ene-

HUH npOTOHOB B peaKUBH /9/ cna6o 3aBHC~T OT 3HeprHH 

nepauqHoro "--Me3oHa. 

* Bblrne 6blno BH.IJ.HO, qTo a peaxuau /1/ npu 40 T3B/c 
xapaKTepHCTUKH npOTOHOB npaKTBqeCKU He 3aBHCHT OT MHO
:>KeCTBeHHOCTH 11 

1 
• Il03TOMy, C uenhiO nonyqeHUJI CTaTUCTH

qeCKU o6ecneqehuoro pe3ynhTaTa, npoaHanu3upoaaHbl pe
axuua THna· /9/ 6e30THOCUTenhHO K MHO:>KeCTBeHHOCTU npo-
TOHOB. 

14 

(p") [fJO/cJ 

0,3 

0,2 

~ 
~ 

0,1 

0 
-Q,Lj -0,2 

~ ~ ?t ~ 

0 
p., [rJO!c] 

e 40 r3B/c 
o "+ r.B/c 

¢t 

'* J 

•0,2 • Q,<, 

Puc. 7. 3a6UCUMOC111b cpe(JHe2o nonepet~H02o uMnyAbca npo
moHo6 om npoOoAbH020 6 A. c. 6 peaKI.IUU /9/ npu 40 F:JB 
u 6 peaKI.IUU /10/ npu 4 F3B/c. 

40 

§5. 3aKA10'1eHue 

IlpoBe,IJ,eHHblH aHanH3 HHKni03HBHOH 
F:JB/cnoKa3blBaeT, 4TO: 

peaKUHH /1/ npu 

1/ cpe.IJ.HJIJI MHO:>KeCTBeHHOCTb penJITHBHCTCKHX 3apH-
- 12 ~ 

:>KeHHblX 4aCTHU B Ti C - B3aHMO,IJ,eHCTBHJIX npaKTH4eCKH He 
3aBHCHT OT KUHeMaTH4eCKHX xapaKTepHCTHK npOTOHOB C 
HMnynhcaMH 140 :.:: p _ 700 M:JB/c. 3ToT $aKT B03MO:>KHo 
JIBnJieTCJI OTpa:>KeHHeM. cna6blX KOppenRUHH Me)I(,Ay 11~ - 4aC
THUaMH H npOTOHaMU; 

2/ B peaxuua I 1/ HMnynhCHble u yrnoable pacnpe.n.ene
HBR npOTOHOB B npe.n.enax 3KCnepHMeHTanhHblX OlliH60K He 
3aBHCJIT OT MHO:>KeCTBeHHOCTH n p 

3/ npoTOHbl c uMnynbcaMH 300 :::. p .::. 700 M3B/c 
y.n.oaneTaopaTenhHO onHChiBaiOTCR eTa THCTHKoii ~epMa-Au
paKa. "TeMnepaTypbl" TaKHX npOTOHOB B Ti-CI 2 -a Ti-p
B3aHMO,IJ,eHCTBHHX COBna.n.aroT B npe.n.enax ,IJ,BOHHOH OlliH6KH. 
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15 
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~ ~I 
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5 

J ; .\ ; ; 

t 

., 0 
-I 0 

cos B •• & 

Puc. 8. YZA06ble pacnpeOeAeHU.R npomoH06 c uMnYAbCaMu 
210 :::_ p :S 360 M3B/c 6 peaK!4UU /9/ npu 40 T3B/c u 6 
peaK!4UU /10/ npu 4 T3B/c. 

4/ pacnpeAeneHB.H no KBaApaTy nonepe'iHbiX BMnynb

coB npoTOHOB B peaKU.B.HX I 1/ H /3/ YAOBneTBopHTenbHO 

u 1 da 
OllBCbiBaiOTC.II 3KCllOHeHUBallbHOH JaBHCHMOCTbiO -;;- d2 

-f3p2 t pl 
= a e l . IlapaMeTpbi {3

77 
C B {377 p COBllaAaiOTi 

5/ B peaKUB.IIX C o6pa3oBaHHeM ABYX npOTOHOB H 6onee 

yrnOBble B BMllYllbCHble pacnpeAeneHH.II npOTOHOB C HMnynb

caMH 210 ::; p :5 360 M3B/c He MeH.HIOTC.H c 3HeprHeH nep-

BH"'Horo rr-- Me JoHa. 

ABTOpbl 6naroAaPHbl COTPYAHBKaM nB3, JaHBMaiOUUIMC.II 

BCCneAOBaHBeM MHO>KeCTBeHHbiX npou,eCCOB Ha CHBMKaX 

C ABYXMeTpOBOH nponaHOBOH KaMepbl Ja none3Hble o6cy>K-

AeHB.II. 
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