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I Y!ccnenoaaHHe IIHKni0311BHblX pacrrpeneneH!fli i\o 11 K!-'IaCTIIU, 
o6pa3y!OIUHXCSI B 11 -p -B3811MOUelicTBHl!X IIpH 5 f3B/c 

OpencraaneHbi peaynbTaTbi 3KcrrepHMeHranbHoro accnenoaaH!fll IIHKITI0-

311BHLIX pacrrpeneneHI!li i\0 H K0
1 -'IaCTHU, o6paayiOIUHXCH a 11-p-aaai!Moneii

CTBHHX !IpH 5 f3B/c, 3KCIIepHMeHT8!IbHbiH MaTepHa!I nony•WH Ha OCHOBe 

230 000 crepeo<jlororpaqmli, aaperacrpl!poaaul!blX a 1-Merpoaoli nponaHoaolt 

ITY3blpbKOBOH K8Mepe JUin OYI HH. nony'leHbl 3118'leHil5! cpenHeii MI!O>KeCTBeH

HOC HI i\ o H K t -'IaCTHU, uHC: <jlepenullallbllble tHIKmoanBHI·Je ce'leHIIH no 

KIIHBMBT!f'leCKHM rrepeMeHHbiM X 11 P1.PeaynbT8Tbl cpaBHHBBIOTCH c 3KCrrepH

MenranbHblMH U81111LIMII, liOJ1y'leHHbiMH B lllHpOKOM HHTepB8J1C 3HCprHJI UJ1H 
pa31IH'lllblX TriiiOB H8J1eTBIOIUHX 'l8CTIIU, 

Oony'leHHhle U8HHhle CBI!neTeJibCTBYIOT 0 TOM, 'lTD CTpyKTypnaH 

<jlyHKUHH F1 (X) nnH A 0
-rHnepoHOB B 11- P-B38riMoueilcTaHsrx o6napy>KHBaer 

npenenbHOe noaeaenHe y>Ke npH 3Hepri!H 5 f3B/c, rorna KaK anH K ~-Me
aouoa rrono6noe caolicrao He ua6niOnaeTCH, 

Pa6ora BbriTOJIHeHa B fla6oparopHII HUepHLIX rrpo6neM 011HI1. 

IlpenpBHT 06'J.eJ1HHeHHOTO BHCTBTyTa aJlepHWX BCCneJlOB&HBI • .lly6Ha 1977 

Amaglobeli N.S. et al. P1 10713 

Study on Inclusive Distributions of \ 0 and 
K0 Particles Produced in 11-p-lnteractions at ) GcV /c 

The results of an experimental study on inclusive dis
ributions of i\ 0 and K 0 particles produced in 77 -p interac
ions at 5 GeV/c are presented. The data was obtained from 

?30000 stereophotographs detected ill LTI!~R I m propane 
ubble chamber. t1ean multiplicity ofA 0 and K0

1 particles, 
ifferential inclusive cross sections were evaluated by 

;.inematic variables X and P1 .The results are compared with 
experimental data obtained in a wide energy range for 
nifferent types of incident particles. Our data shows that 

f
he structure function F

1 
(x) for i\ 0 -hyperons in rr- p-in

eractions has scaling properties already at 5 GeV/c, 
hereas for K~-mesons similar property was not observed. 

The investigation has been performed at the 
/Laboratory of Nuclear Problems, JINR. 

L Preprint of the Joint Institute for Nuclear Research. Dubna 197? 
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I 

HH)Ke coo6maiOTCB peJyJihTaThi 3KcnepHMCHTaJihHoro 

HCCJIC,IJ,OBaHHB HHKJI103HBHhiX peaKUHH * 

TT 1 p -> A''/2" ·I X(), /1/ 

-
• K / K'; +X" /2/ TT + p 

npH HMnynhce "--Me30Ha 5 T3B/c. 
AHaJIOI'H'lHhiC HCCJIC,IJ,OBaHHB 6hiJIH npOBC,IJ,CHhl B OC

HOBHOM npH 3Ha'lHTCJlhHO 60JihWHX 3HeprHHX /S-!.1/, H HaM 

Ka)KCTCJI HHTCpeCHhiM cpaBHHTh XapaKTepHCTHKH yKa3aH

HhiX peaKUHH B 6onee WHPOKOM ,IJ,HanaJOHC 3HCprHH. 

Pa6oTa awnonueua Ha MeTpoaou ny3hlphKOBOH npona

HOBOH KaMepe Jla6opaTOpHH H.IJ.CPHhiX npo6JieM /I/, ycTa

HOBJICHHOH B MarHHTHOM none 17 KFc Ha ny'IKC 77- -Me3o

HOB CHHXpo4Ja30TpoHa 011JIJ1 / 2/. 

B 3KcnepHMeHTe 6hiJio npocMoTpeuo 230 000 cTepeo-

4JoTorpa<lJHu H oT.o6pauw co6hiTHH c o6paJoaauueM no 

KpaifHeH Mepe O,IJ,HOH V 0 
- 'laCTHUhl. llpoue.n.ypa o6pa60TI<H 

C06hiTHH H H,IJ,CHTHcPHKaUHJI V0
-'laCTHU no.n.po6HO OnHCaHhl 

B pa6oTe 13/. 

*B 
Ko;i{o 

I I 

,IJ,aJihHCHWCM ,IJ,JIJI KpaTKOCTH BMCCTO 
6y.n.eM nHcaTh A 0 H K 0 

I 

A o;"i.o H 
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'cEqEHH.R OEPA30BAHH.R HEHTPAJibHbiX 
CTPAHHbiX qACTHI.( 

Ce'leHHB HHKnl03HBHblX peaKn;Hii I 1/ H /2/ onpe,IJ.enBnHCb 
no lllopMyne a i =a 

0 
KiN i , r.D.e K i - MHO:>KHTenb, xapaK

TepH3YIOIUHH ,IJ.aHHYlO TononorHIO H Y'IHTbiBaiOmHH nonpaBKH 
Ha 3~eKTHBHOCTb npOCMOTpa, BKna,IJ. B3aHMO,IJ.eHCTBHH C 
BLJ,pOM yrnepo,IJ.a H Ha C06biTHB, KOTOpbie HeB03MO:>KH~ H3-
MepHTb 13 I , a 

0 
= /0,27±0,02/ MK6/co6bJmue 4/ -

HopMHpooo'IHoe ceqeHHe, Ni - nonHoe 'IHCno qacTHU on
pe,IJ.eneHHoro THlla, o6pa30BaBWHXCB B 3~eKTHBHOM 06be
Me KaMepbl. 0Ho paoHo cyMMe oecoo: N i "'::£ W i , r.D.e 
W i = Wn W i 2 W i 3 ; ; W il =[exp(-L mi/L 0 ) -exp(-LnoT I L 0 )] -\ 

3.D.eCb L min = 0,5 CM; LrroT - noTeHn;HanbHaB .IJ.llHHa 
B 3cP4leKTHBHOM o6beMe KaMepbi, L 0 - cpe.IJ.HHH npo6er 
yo- qacTHUbi .IJ.O pacna.D.a; W i2 - nonpaoKa Ha HeperHCT
pHpyeMble cnoco6bi pacna.D.a; W i3 - nonpaoKa Ha noTeplO 
co6blTHH H3- 3a pacceBHHB yo - qacTHU .IJ.O pacna.D.a o Ka

Mepe. 
Ilony'leHHble 3Ha'leHHB ce'leHHH npe.IJ.CTaaneHbl B ma6A.1. 
Cpe,IJ.Hee 'IHCno A 0 -rHnepoHOB H K1Me30HOB Ha O.D.HO 

Heynpyroe B3aHMO,IJ.eHCTBHe C yqeTOM BCeX He06XO.IJ.HMblX 
nonpaooK oKa3anocb paBHblM < n Ao > = 0,033±0,002; <nKo> =. 
= 0,034±0,002. 

Ta6nHua 1 

ceLteHUe MbH 

6(A
0
+···) 6(K~+ ... ) 6(A° K

0
+ · .. ) 6(K°K

0 
+ ·· .) 

0.80 ±0.06 0.82±0.06 0.52 ± 0.05 0.39 ±0.04 

,[(aHHble o 3aBHCHMOCTH cpe.D.Heii MHO:>KecToeHHOCTH A 0 
-

rHnepOHOB H K0

1 ·Me30HOB OT KBa,IJ.paTa llOllHOH 3HeprHH B 
C.D;.H. S B TT- p "B3aHMO,IJ.eHCTBHBX npH HMllYllbCaX 1,69+ 
~250 F3B/c /5-13/ BMecTe c pe3ynbTaTaMH HaCTOBIUeii pa-
6oTbl noKa3aHbl Ha puc. 1. 
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Puc. 1. 3aeucuMocmb <nyo> om s OA.IIpeaKr~uii/1/(•) u 
/2/ ~· ) ; CnAOUIHQ.II AUHU.II - pe3yAb111Q111 annpOKCUMQfiUU 
oaHHblX, < n yo>= a+ ben s, nyHKmupHa.ll - < n yo> =As B. 

Pe3ynbTaTbl annpoKCHMaUHH cpe.IJ.HHX MHO:>KeCTBeHHo

CTeii A 0 
- rHnepoHOB IPYHKUHBMH <n Ao > = /0,0135± 

±0 ,0005/ ens c BepOBTHOCTbiO p <x 2) = 0' 7 H < n A 0 > = 
= /0,015±0,001/ s (0,302± 0,023) c P<x2)= 0,01 CBH.D.eTenb
CTBYIOT 0 TOM, 'ITO 3KCnepHMeHTallbHble ,IJ.aHHble nyqwe 
OllHCbiBalOTCB norapHIPMH'IeCKOH 3aBHCHMOCTbiO. 

B cnyqae K]'·Me30HOB HMeeM: 
<nKo> = /-0,046±0,007/ +/0,034±0,002/ens npH P<x2 ) = 
= 0,03 H < nKo > = /0,013±0,001/ 8 (0,452 ±0,024) npH 
P <x 2) = o,o1. 

!' 



0,4HOfJACTHfJHhiE HHKJII03HBHhiE 
XAPAKTEPHCTHKH 

Ha puc. 2 noKa3aHa 3aBHCHMOCTL HHBapuaHTHoii cTpyK

TYPHOH <lJyHKIJ,HH 

E* F (x)= J --·--
1 77 p* 

max 

2 
~ d 2 
dxdp_2_ p ..l. 

-I-

OT X= __I]j_• 
p* 

max 

0.41--.--.----.---r--.------r---.--..-----~ 

~ 021 t H 't~tft~tt ~ ~ ~SB/C 
-~ I I t rtr I . 250 

dr"ft ttt t '}' t 
tul~~ \ 11 t 
....._,0.04 

0.02 t 
-2 

10 
-1.0 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 

X 
Puc. 2 

KaK BH~Ho, A o- runepoHLI po)l(~aiOTCJI npeuMylll,eCTBeHHO c 

BMneTOM B 3a~HIOIO nonyc<lJepy. 3TO cny)I(HT yKa3aHHeM Ha 

TO, 'ITO <lJparMeHTaiJ,HJI MHllleHH JIBllJieTCJI Cylll,eCTBeHHMM 

HCTO'IHHKOM A 0 - qacTHIJ,. Ha TOM )l(e pucyHKe ~nJI cpaBHeHHJI 

npHBO~JITCJI ~aHHMe H3 77 - p - B3aHMO~eHCTBHH npH HM

nynLcax 77 --Me3oHa 40 /1°~ 100 /I 2/, 2051131250III/r3B/c. 
B HHTepBane -0,9 ::_: x 'S_ -0,1 B npe~enax norpelliHOCTeii 

pacnpe~eneHHJI F I (x) npu 5 F3B/c coBna~aiOT c ~aHHMMH 
npH 6onee BbiCOKHX 3HeprHJIX. 

6 

"' 

, 

3KcnepHMeHTallbHMe pacnpe~eneHHJI HOpMtipOBaHHOH 

CTPYKTypHOH <lJyHKIJ,HH * F1 (x)/ a;;;>JIH ~ns peaKIJ,HH /1/ npH 

5 F3B/c u pp ... A 0 + X++ npu HMnynLcax 102 /I7 I u 

303/15/ F3B/c npe~cTaBneHM Ha puc. 3. B 3TOM cnyqae 

TaK)I(e Ha6mo~aeTCJI COBna~eHHC ~aHHMX B HHTepBane -0,8 :S 
:S X 'S_ -0,3. 

.. ~ 
"0 0.02 

U>r:a:i ... "0 
"Ox 

u -z 
* n-ato W a_E 

t=: 

-
• fl g 

w :pp 
t t +M +~t +Jt + + 

0.002 

~ 

I' ~ -~~oJt t 
t+ 'I ~ff 

0 

1Q1 -0.8 -0.6 -0.4 -0.2 0 
Puc. 3 

5 r3B/C 
102 
303 

0.2 X 

TaKHM o6pa3oM, npuBe.LJ.eHHLie ~aHHLie ~aiOT ocHoBaHHJI 

npe.LJ.nonaraTL, 'ITO pacnpe.LJ.eneHHJI F I (x) ~nJI A o_ runepo

HOB B o6naCTH <lJparMeHTaiJ,HH MHllleHH, no-BH~HMOMy, He 

3aBHCJIT HH OT 3HeprHH, HH OT THna HaneTaiOlll,eH 'laCTHIJ,bl. 

3KcnepuMeHTanLHMe pacnpe~eneHHJI F I (x) ~nJI K i- Me-

30HOB, o6pa3yl0lll,HXCJI B 77-p -B3aHMO,z:teHCTBHJIX, llpH HM

nynLCaX 77- -Me30HOB 5,205 /!3/H 250fii/r3B/c npHBe~eHM 

* HopMHPOBO'IHMe ce'leHHJI a~OJIH 6MnH BM6paHM paB-
HMMH 24,67 M6 H 39,88 M6 ~llJI 77-p H pp -B3aHMO~eHCTBHH 
COOTBeTCTBeHHO /17/. 

7 



Ha puc. 4. BH~Ho, 'ITO npH 5 F3B/c pacnpe,neneHHe HeCHM

MeTpH'IHO OTHOCHTeJibHO X= 0. JiOJibWHHCTBO K~ -Me30HOB 

BbiJieTaroT B nepe~HIOIO nonycl}lepy. 3Ha'leHHe l}lyHKQHH .F 
1 
(x) 

npu 5 F3B/c BO BCeM l}la30BOM npocTpaHCTBe oKa3biBaeTc.ll 

CHCTeMaTH'IeCKH HWKe 3Ha'leHHii F 
1 
(x) npu 6onee BbiCOKHX 

3HeprH.IIX. 

~ 

:r 

0.8 

0.6 

0.4 

~ 0.2 

'"c:~ -u 
!f>~%-i 0 -ox 

-uo.oa 
•j*l 
UJ ~0.06 
..____, 

0.04 

0.0 

~ 0 

5 f38/C . 4 205 . 

~ t t .250 . 

ft ~~l t • 

-"+ . . . 
-1.0 -o.a -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1.0 

X 

Puc. 4 

Ha puc. 5 DOKa3aHbl 3Ha'leHHJI HOpMHpOBaHHOH CTpyK

TYPHOH l}lyHKUHH 

2 
F (0) = __ 1 __ fE* d a dp2 I 

2 a oo d * d + PII =0 
noJIH P II P.J. 

B 3aBHCHMOCTH OT 

HOB, pO:>K~eHHbiX B 

s-1/4 ~JIJI A0 -ranepoHOB H K 0 -Me3o

rr-p- H pp/
16/ -B3aBMO~eHCTB~JIX. ,[(JIJI 

8 

,t 
I 

1 
~~ 

-K I -Me3oHoB Ha6nro.naeTCJI poeT .F 2 (0) npu yBeJIH'IeHBB 

3Hepraa cTaJIKBBaJOIUBXCJI qacTBU. B To :>Ke BpeMJI ~JIJI 

A 0 -ranepoHoB, Ha'IBHas c s = 20 F3B 2 H BbiWe, .F 
2
(0) , 

KaK ~JIJI 71'- p, TaK H ~JI pp - B3aBMO~eHCTBBH, OCTaiOTCJI 

DOCTOJiHHbiMB. 

0.0 

0 o., 

" ·u..-
0. 

"'o...-< 

' 

l 

5 

--ol .. Q_... 0.()4 

.1l~= 
-o -o 0.1 

tw 

~ 
1 ~I 

1 

~ 

I ~ -

: . r~JH~~ /1 -
-ld 0 

0 

0.1 0.2 0.3 0.4 05 0.6 
-1ft~ -1/2 

s ( r3Bl 

Puc. 5. 3aeucuMocmb F 2<0) om s -1/ 4 OAJI peaKijUU /1/ 
(0), /2/ (o), pp ... A0 +X*\•)u pp ... Ki + x++ ( •> · 

3KcnepBMeHTaJibHble 3Ha'leHBJI I}JyHKUBH 

E* dx F (p 1) = J - -*-
3 rrpmax 

B 3aBBCBMOCTB OT p 3_ ~JIJI A o_ ranepoHOB B K 1-Me30HOB, 

npe~cTaBJieHbl Ha puc. 6 H 7. CnnowHble JIBHBB - pe3yJlb

TaT annpoxcaMaUBB ~aHHbiX l}lyHKUBeii A· exp(-Bpl>. Bena

'IBHbl napaMeTpoB A B B npaBe~eHbl B ma6A. 2; TaM :>Ke ~JIJI 

9 



2.1 
~ 

~ 
110 

L!.10· 
~o.e 
~06 

~M 

~ 
-4' 
'-'-> ' 

-· 10 

000 

~ 

002 

10 0.1 02 0.3 04 0.5 0.6 0.7 0.8 0.9 2 

Pl!r3B/cl 

10 

0.5 
1): 
;QI)4 
e 
"' X: 
'0 

~ U21 
>< , 

..,, 
n

>< 

"'-o't,{J<I 

·lh.l WJ;:: 
<------, .. 

0.1 0.2 0.3 

Puc. 6 

0.4 

Puc. 7 

0.5 0.6 
1 

0.7 1 0.8 
p~ (f5B/C) 

t 
i 

' 

Ta6/lUf4Q 2 

UMnyAbC /\0 K: 
rl&/c 

A MbHkrJBk) 1.15± 0.07 0.75! 0.05 

5 -2 
B ( 138/c) 4.56!0.25 5.01 ± 0.26 

P('X-2) 0.52 0.65 

4 0 [ 10} -2 
3(f3B/c) 4.71 ± 0.92 4.53 ± 0.54 

205 [ 131 -2 
B ( r3BjC) 3.22±0.65 4.59 ± 0.52 

250 [111 -2 
B(r3B/c) 4.44± 0.79 3.34± o.33 I 

cpaaHeHHH npeACTaaneHhi 3Ha'leHHH B AnH rr -P -a3aHMo

AeHCTBHH npH APYrHx 3HeprHHX. B npeAenax 3KcnepHMeH

TanhHbiX OWH60K napaMCTp 13 OCTaeTCH llOCTOHHHblM B 

wHpoKOH o6nacTH :meprHH /5-'- 250 F3B/. 
JaBHCHMOCTb cpeAHero nonepe'lHOrO HMllYllbCa < P.L> OT 

npoAOnbHoro p II AnH A o H K ~ qacTHU npeACTaaneHa Ha 

puc. 8. Ha6niOAaeMaH KOppenHUHH Me)I(AY <pJ._> H Pll CBH

AeTenhCTByeT o TOM, ~ITO cTpyKTypHaH cPYHKUHH AnH peaK

UHH 1 H 2 B nepeMeHHhiX p II H Pl. He $aKTOpH3yeTCH. 

CyMMHpyx upeAcTaaneHHbie AaHHble, MO)I(HO CAenaTh 

cneAYIOD.\He BbiBOAbl. 
HHaapHaHTHaH cTpyKTypHaH cPYHKUHJI F 1 (x) AflJI peaKUHH 

/1/ B npeAenax 3KCnepHMeHTaflbHbiX OWH60K He o6Hapy)I(H

BaeT cymeCTBeHHOH 3aBHCHMOCTH OT 3HeprHH H THlla Ha

neTaiOD.\eH 'laCTHUbl B o6naCTH $parMeHTaUHH MHWeHH B WH

pOKOM HHTepaane 3HeprH8 /5-:-303 F:JB/. llocneAHee caH

AeTenbCTByeT B nonh3Y Toro, 'ITO o6pa30BaHHe A0 -rHne
poHoB B rr-p -a3aHMOAeHCTBHHX o6Hapy:>KHBaeT npeAenhHOe 

noBeAeHHe y)l(e npH "Manoii" 3HeprHH 5 F3B. 
CTpyKTypHaJI cPYHKUHJI F 1(x) AflH K 0

1-Me30HOB npH 

5 F3B/c He o6Hapy)I(HBaeT npeAeflbHOrO llOBeAeHHJI HH B Ka

KHX o6nacTJIX $a3oBoro npocTpaHcTBa. 
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T 
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Puc. 8. 3a6ucuMocm& cpecmezo nonepe~Hozo UMnyA&ca 
<pJ.>om npoOOIIbHOZO pJJ 0/l.R peaKijUU /1/(0) U /2/(D). 
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