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B pa6ore npencraaneHhi peaynhTaThi :>KcnepKMeHranhHoro HccnenoaaHKH 

peaKUKK pp ~ p(Menn.) +X np11 36 r:>B/c, f1ony'!eHHh!e Ce'!eHIISI OOHOBepWIIH

HOJ! (uS = 2,07 ±0,21 M6) II nonHOii ( u 0 = 4,70 ± 0,4'1 M6) au¢paKUHOHHOil 

llHCCOUIIBUKK He UpOTKBOpe'!aT OBHHh!M npyrHX 3KCUepKMeHTOB, f1poaeneH aHa

nK3 noaeneHaSI BCCOUKBTHBHOH MHO)!{eCTBeHHOCTH <n(M !J> KBK ¢YHKUKK Heno

CTBIOIUell MaCChi K KOeHTH,PHURpOBBHHOMY npOTOHY. f1 OKa3aH pa3nK'!HhlH xapaK

Tep noaeneHI!SI <n(M 2)> O.'ISI Ol!ljlpaKUIIOHHhiX (~1 2/S-:;:0,1) H He011¢paKUIIOHHh!X 
co6hiTHll. B paMKBX aayXKOMTIOHeHTHOll MOlle.'IH XKa'!ecraeHHO o6bSICHeHO noae

neHHe OTHoweHHSI <n(Mx~>, D KBK ljlynKUilii M ~. BaeneHHeM Hoaol! Macwra6Holl 

nepeMeHHOii z':.(n0h-1-<I)/(<n(M~)>-<I), rne a= -0,87, anSI acex 3Ha'!eHflll 

M 2 nony'leH aHanor cKellnRHra a CRCTeMe X • 
X 

Coo6meHHe 06'bellKHeHHOrO KHCTHTyTa S!OepHb!X HCC.'IellOB8HHii, .lly6Ha 1978 

Bogus1avsky I.V. et al. 1- 11826 

Investigation of the pp .. p +X Reaction at 36 GeV/c 
on Events with an Identified Proton 

The experimental results of the reaction PP -. p (slow) +X at 
36 GeV/c are presented, The eros s-sections of single and double 
diffraction dissociation (a 8 = 2.07± 0.21 ,-nbn,u 0 = 4.70 ± 0.44 mbn, 
respectively) were obtained vvhich are in agreement with other data. 
The associative multiplicity <n(M ~) > as a function of the missing 
mass squared to the identified proton was also analyzed. A diffe
rent behaviour of <n(M~ )> for diffraction ( M2 IS$. 0.1) and nondiffrac
tion events is observed. The M 2 dependenc~ of the ratio < n (M 2 )>/D 

X X 
is qualitatively explained on the basis of the two-component model. 

An analogue of K'\JO scaling in the system X is obtained for 
all values of M 2 with the help of a new scaling variable 

X 

z '• (n h-1-a)/(< n(M 2)>- a ) • where a ~ -0,87, 
C X 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 
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© /978 06'bellHHeHHbi/l HHCTHTyT H.llepHbiJC HCC08/l0BBHJ1/l 0.y6H8 

B pa6oTe npencTaBneahl peaynbTaThl HccnenoBaHHH 

peaKUHH 

pp -> p(MBI.J;JI.) + X. (1) 

3KcnepHMBHT8BbHblH MBTepaan nonyqeH Ha llBYXMBTpOBOH 

MHDKOBODOpODHOH KBMepe "fliDDMHna" npH o6nyqeHHH ee 

npoTOHBMH c HMnynbCOM 35,7 rsB/c Ha ycKOpHTene Y-70 
(11<1>83, r.CepnyxoB). 

MenneHHblB npoTOHbl c HMnynbCOM no 1 ,5 rsB/ c HllBH

TH~HUHpOBanHCb no HOHH3aUHH. l13 o6mero qHcna 3.500 
B3aHMODBHCTBHH 6hinO OT06paHO ~ 1.300 HeynpyrHX C06biTHH 

THna ( 1), 
Bonpochi, CBH3BHHhie c BhineneHHBM ynpyroro KaHana, 

BBeneaHeM nonpaBOK aa noTepH aeynpyrHX nByxnyqeBbiX 

C06hlTHH C KOpOTKHM cneDOM npOTOHB OTDaqH paCCMOTpe

Hbl B pa6oTe I l/. 

1. Xopoino H3BBCTHO (eM., aanpHMep,/2/), qro B pac

npeneneHHH no KBanpaTy aenocTaiDmetf Macchi M = K Men

neHHOMY npOTOHy H~eeTCH qeTKHH nHK B paHOHe MaBhlX 

M 2 , KOTOpblH MOMBT 6b!Tb o6bHCHBH BKBaDOM llH~paKUHOH-
x 

Hb!X npOUBCCOB. flpH HalliBH 9HBpi"HH B STY o6naCTb DBIDT 

BKnan TOBbKO llBYX- H qeTbipexnyqeBblB C06biTHH. flpH on

peneneHHH ceqeHHH llH~paKUHOHHOH llHCCOUHBUHH HBH6onee 

CBOMHbiM HBBHBTCH BOnpoc OUBHKH ~ORa HBllH~paKUHOHHbiX 

npOUBCCOB. llnH yqeTa BBHHHHH 9TOf'O ~OHB 06hlqHo HCnOBb

ayeTCH MeTon sKcTpanonHUHH pacnpeneneHiiH no M 2 
H3 

o6nacTH 6onbmux Mi B nu~paKUHOHHYID o6nacTb. ~PH sTOM, 

KBK npaBHBO, no 9KCnepHMBHT8BbHbiM TOqKaM npOBOllHTCH 
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or PYKH KpH:BaH, HHrepnonrrpyiOIUaH pacnpeneneHH5I no M~ 
B H8UH~paKUHOHHOH o6naCTH, KOTOpa5I 9KCTpanonHpyeTC5I 

B o6nacrb ManbiX 3Ha"!eHrrA M~ • TaKHM o6pa3oM 6Lino 

OIIpeneneHO Ce"!eHH:e OUHOBepiU!IHHOH UH~pBKUHOHHOH UHCCO-

llfiBUHH a nnH M2 /S 'C0,1 (eM, pric. 2). 
S X -
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PH c. 1. PacnpeneneHHe no Ksanpary HenocraJOmeA MaCCbi 

K MenneHHOMY nporoHy. CnnowHaH nrrHHH - HHTepnonHUHH 

SKcnepHMeHranbHbiX naHHbiX B o6nacrH 6onhrnH:x M 2 • 
X 

D.anee, HCIIOnb3YH IIpOCTOe Bbip81K8HH:e, OCHOBBHHOe Ha 

~8KTOpH38UHH B8pWHHI2/, MO~HO IIOny"!f!Tb IIOnHOe Ce"!e

HH:e Ull~paKUf!OHHOH UHCCOUHaUH:H:: 

4 

2 
a = 2a + a /a o , D s s eL 

(2) 

rne ae~ - ynpyroe ce"!eHHe. 

3KcneprrMeHranhHbie naHHbie o senf!"!f!Hax a 
8 

H a 
0 

, 

IIOny"'eHHhle OIIHCBHHhlM CIIOC060M B lllH:pOKOM HHTepsane 

fiMIIynhCOB Un5I pp -B3BHMOU8HCTBHH, IIpfiB8U8Hbl B Ta6n.l. 

P 
6 

(fsB/c) 
--L!£L.:. 

19 
28,5 
35,7 

102 
205 
303 
405 

Ta6nrrua 1 

as ( M6) 

2,15 ± 0,30 
1,70 ± 0,30 
2,07 ± 0,21 
2,50 ± 0,35 
2,60 ± 0,30 
2,15 ± 0,25 
2,09 ± 0,25 

aD ( M6) 

4,70 ± 0,44 
5,89 ± 0,80 
5,69 ± 0,40 
5,00 ± 0,60 
4,64 ± 0,60 

2. PaccMoTpHM noseneHHe cpenHeii MHO~ecrseHHOCTH 

3ap5I~eHHbiX "!aCTHU <n(M ~)> CHCTeMbi X KaK ~YHKUHH 
HeUOCTBIO!lleH MBCCb! K MenneHHOMY IIpOTOHy, BenH"!HHa 

<n(M 2 )> onpenenSieTCH KaK 
X 

<n(M 2 ) > 
X 

2 
l(n-1) da I dM n x 

dal dM 2 
X 

( 3) 

rne da/ dM; H da I dM; - nonyHHKnJ03HBHOe H HHKnJ03HB

Hoe UH~~epeHUHanbHbie Ce"!eHHH B peaKUHH (1) COOTBeTCT-

BeHHO, 

Ha pH c. 2 npHseneHa aasHCHMOCTb <n(M 2 ) > or 

B HHTepsane Mace 6 <M ~ < 36 fsB 
2 

6brna nposeneHa 

M2 
x' 

an-

IIpOKCHMaUHH HalliHX 9KCIIepHMeHTanbHhlX UaHHhlX Bhlpa~e-
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PP- P(MEAIIEHHbiU)+ X 

• 19 fgB/c 

• 36 fgB/c 

o 69f8B/c 

t 

!11 
ra78• 045J•raB5• a.1sJenc~>~:;~>~! J 

P II c. 2. CpeaHHH MHOMeCTBeHHOCTb <n( M 2) > CIICTeMhi 
X 

X, accoUII!IpoBaHHoli c MeaneHHbiM npoToHoM, B 3aBIICII-

MocTII oT M 2 • ilnH cpaBHeHIIH np!IseaeHhi aaHHhie np!I 

19 fgB/c (c~.fs/) fi 69 fgB/c (eM. /4/). CnnowHaH JIII

HIIH - pe3yJlbTaT annpOKCf!MaUIIH aaHHhlX npli 36 fg8/c 

B HHTepBaJle 6 < M 2 < 36 fg82 3aBHC HMOCTbiO ( 4), 
X 

HReM 

< n (M ; ) > = a 1 + b 1 ln (M ! I M ~) ( 4) 

( cnnowHaH JlHHIIH, M ~ = 1 f8B 
2 

) • 

B o6naCTII aa¢paKUIIn ( M;::; 6 f8B 
2 

) acnonb3osanacb 

38Bf!CHMOCTb 

< n (M ; ) > = a 
2 

+ b 2 y M ; . (5) 

6 

·J 
\ 

I 
\ 

florapii¢MII~8CKlill pOCT aCCOUf!aTIIBHOH MHOM8CTB8HHOCTII 

c M2 npeacKa3biBaeTCH MoaenHMII MYJlbTHnep!I¢ep!I~ecKoro 
Tan: (eM., HanpHMep, /5/), a JliiH8llHblll - MOt:l8Jl5IMII C o6-

pa30BaHII8M KJlaCTepoB Tuna "NOV:A "/6/. 

Pe3yJlbTaThi annpoKCIIMaUf!H coBMeCTHO c aaHHbiMII, 

nony~eHHbiMII B FNALe, np!IBeaeHhi B Ta 6n. 2. 

Ta6nlfua 2 

'llm t peaKUI'!H, at -ti 't/tJn al IIMIIYJibC 

{36P¥an/c) o,?s±o,45 o,ss±o,rG I,4/5 0,66±0,!8 
pp, 

) -0,55±0,39 !,3?±0,09 O,?I±o,I? ( FWAL -

3, 3aBIICIIMOCTb OTHOW8HII5I 
2 

<n(M x)>/D 

D =(<n2(M 2)> -<n(M 2)> 2 ) 1;2 
~ X X 

.g~ l 
t/r.,;D 

0,55±0,!3 0,4/I 

o,n±o,o? 

, rae M2 
X 

OT 

(6) 

npnseaeHa Ha p n c. 3. XapaKTepHoli oco6eHHOCTbJO 8Toli 

38BIICIIMOCTH 5IBJ15I8TC5I HaMe~aiOill!IllC5I MIIHIIMyM B 06JlaCTII 

Mace 2 7 5 f88 
2 

• 3TO 5IBJ18H!Ie MOMHO 06'b5ICHIITb
1 

npeJl

nOJlOMIIB, HanpaMep, ~TO B o6JlaCTII Ll1I¢paKUIIII np05IBJ15IIOT-

C5I asa MexaHII3Ma B381IMOJlelicTBnH. B 8TOM cny~ae JliiC

nepCIIJO D MOMHO 3aniiC8Tb B BIIJle 

D = ({J D 2 + {3 D 2 + {3 {3 ( < n (M 2) >- < n (M2) >) 2) Yz • ( 7) 
11 2 2 12 1 X. 2 X 

i1HJl8KCbi 1 II 2 OTHOC5ITC5I K LlBYM pa3Jlii~Hb!M BIIJlaM Me

XaHR3MOB B38HMOJleii:cTBII5I 1 OCylileCTBJ15IIOillRXC.Il C BepO.IlT

HOCTbiO {Ji II XapaKT8pii3YIOilliiXC5I pa3JlH~HblMH 3H8~8HII.Il-

7 



~ 1\. -C\lx 
~ - I c: 

~.! t l t t 
1.5 f t I 
1~~~--~~~--~--

0 8 16 24 32 40 fv1~ 

pH C, 3. 3aBHCHMOCTb OTHOiliBHHH <n(M 2 ) > /D 
X 

UJIH peaKUHH ( 1), 
OT M2 

X 

MH n~:~cnepCHH D i . Be.TIH'IHHbi {:3 i ynoBJIBTBOpHIOT ycnoBHIO 

HOpMHPOBKif {:3 + {:32=1. npH Mi"' 1 f9B2 D =Dl, npH M i > 
> 6 f9B2 D = b2• B npoMB*YTO'IHOH o6nacTH cyllleCTBeH

HbiM CTaHOBHTCH "HHTeptlJepeHUHOHHbiH" 'IJIBH, 'ITO npHBOllHT 

K yBeJIH'IBHHIO n~:~cnepcHH H, cnenoBarenbHO, MHHHMYMY 

BBJIH'IHHbl <n(M ;) >/ D • nepBbiH M8X8HH3M MO)KHO OTO)K

necTBHTb c nlf4JpaKU!fei1, Bropoi1 - c npoueccaMH Hen~:~«tJpaK

UHOHHoro THna. 

4. Hcc.nenyeM B03MO*HOCTb 

CKBH.TIHHra (CM,/7/) B CHCTeMe 
Bhmo.nHeHHH aHa.nora KNO
X. B r a 6 n. 3 npHBeneHbi 

<n(M2 ) q > 
HOpMHpoBaHHhle accouHaT!fBHhle MOMeHThl C= 

q <n(M2 ) > q 

X 

X 

8 

Ta6nuua 3 

lliiTepBa.'! 
l ~ if <n(M,..)> t1 ~<rs ) c2 c3 c., 

0 - 6 I,53I:!:0,072 I,398±0,032 2,577±0,168 5,607±0, 728 
6 - 12 2, 7I4±o, I46 I,25I±0,039 r,soo±o,I43 2,9ou±o,472 

I2 - 20 3,045±0,II9 I ,225±0,028 I,7IO±O,I04 0,633±0,392 
20 - 26 3,266±0,162 I,26s±0,032 I,862:!:0,I20 3,020±0,283 
26 - 34 3, 723±0,158 1,243:!:0,029 1,763±0,107 2,72S±Q,228 

BeJlli'IHHbl KOTOpblX pa3JIH'IHbl llJIH o6JI8CTH llHtlJpaKUHH 

(0 < M 2 <6 f9B2) H nnH ocTaJibHOi1 o6nacrH. 3aBHCH-
x-

MOCTb MOMeHTOB Cq_ OT M i npHBOllHT K HeBblllOJIHeHIHO 
accouHaTHBHoro KNU -cKei1JIHHra, H tPYHKUHH 

'I' (z, M 2 ) 
X 

<n(M 2 )>da /dM 2 
X n X 

da/ dM 2 
X 

(8) 

rne z = (nch -1)/<n(M;) > , cyllleCTBeHHO 38BHCHT or M~. 
BBenH HOBYIO nepeMeHHYIO ( cM,Isl) 

z'=(n -l-a)/(<n(M 2 )>-a), 
ch x 

MO)KHO U06HTbCH H838BHCHMOCTH tPYHKUHH 1{1 OT 

BeJIH'IHHa a onpenenHercH H3 ycnoBHH 

[(<n(M 2)>-a)/D]d =[(<n(M 2)>-a)/D] , 
X X nd 

M2 
X 

(9) 

(10) 

rne d 03H8'188T, 'ITO COOTB8TCTBY!Ollllf8 BB.TIH'IHHbl Bbl'IHC

.TIH!OTCH B HHTepBa.Tie 0<M2<6 f9B2, nd- B HHTepBa.ne 
X -

6 < M 2< 34 f9B 2 , npH 9TOM a = - 0,87. 
X 
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Ha p 11 c. 4 npHaeaeHo pacnpeaeneHHe MoaHcj:muHpoaaH
HOH accouHaTHBHOH MHO)I{eCTBeHHOCTH 'II (z ') B coobiTIHIX 

- 2 
C MeaneHHbiM npOTOHOM B HHTepaane 0 < M X <34 raB • 
CnnowHasr nHHHSI - pe3ynbTaT annpoKCHMaUHH aKcnepHMeH
TanbHhlX aaHHhlX Bhlpa)l{eHHeM 

'P(z ')= (0,068± 0,024) exp[ (7,779 ±1,065) z' -

-(5,089±1,041) z' 2 + (0,672±0,323) z' 3 ], 

x 2/ND,17/15. 

11HTEPBA/\bl M;(raB2 ) 
O<M <6 

6<M <12 

1 

~ 

/._.._,~ 

f '!~! 

12<M <20 D 

20<M <26 I 

26<M <34 • 

,._ 

10-1 

10-
o~--~Q~5~--~10~--~1~5----~--~L_---~--

z' 

(<n(M ;) >-a)da
0 

/dM ~ 
P 11 c. 4. P acnpeaeneHHe 'P(z ') = 

2 

( 11 ) 

2 da/dM 
rae z'=(n

0
h-1-a)/(<n(M x)>-a), a=-0,87, B HHTepaane 

Mace 0 <M2 < 34 raB 2 • Cnnowaasr nHHHSI - pe3ynbTaT anx 
TIPOKCHM8UHH 9KCTiepHMeHTanbHbiX aaHHbiX Bbipa)l{eHHeM ( 11). 
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Ha ocHoaaHHH nony'ieHHbiX pe3ynbTaTOB MO)I{HO caenaTb 

cneayiOWHe BbiBOahr. 
1. Ce'ieHne aH¢paKUHOHHOH aHccouHaUHH, onpeaeneHHoe 
B 9TOM 9KCTiepHMeHTe, He TipOTHBOpe'iHT aaHHbiM, nonyqeH

HblM TipH apyrHX 9HeprHSIX. 
2. f1oaeaeHHe aenH'iHHbl <n(M 2) > B o6naCTH aH¢paKUHH 
cornacyeTCSI C npeacKa3aHHSI~H MoaenH "NOVA " H He 3a
BHCHT, B wHpOKHX npeaenax, oT HMnynbca HaneTaiOwero 
npoTOHaj B oonacTH 6 < M 2 <36 raB 2 <n(M ~ > norapn¢MH-x X 
'ieCKH 3aBHCHT oT M i , 'iTO cornacyeTcsr c MoaensrMH 
MynbTHTiepH¢epH'ieCKOT'O THTia, 
3. TioaeaeHHe aenH'iHHbi < n(M 2 )>/D KaK ¢YHKUHH M 2 

X X 
MOMeT ohlTb Ka'ieCTBeHHO oobSICHeHo B paMKax aayXKOM-

noHeHTHOH MOaenH. 

4. BaeaeHHe HOBOH MacwTaoHoil nepeMeHHOH z' 
(n -1-a) 

ch 

2 (n(M~)>-a) 
rae a =-0,87, ansr acex 3Ha'ieHHH M x no3BonsreT rrony-
'iHTb aHanor KNO-cKeilnHHra B CHCTeMe X • 

AaTOpbr Bbipa)l{a!OT CBO!O 6naroaapHOCTb rrepcoHany, 
o6ecrre'iHBa!OWeMy pa6oTy ycKopHTensr Y -70 VI ¢83 H 
KaHana N9 9, TeXHH'ieCKOMY rrepcoHany ycTaHOBKH , n!Oa
MHna", a TaK)I{e na6opaHTaM nB3 If nBT A 3a TIOMOllib 
B pa6oTe. AaTopaM npHsrTHo TaK)I{e no6naroaapHTb H.K.Ky

UHaH 3a none3Hhle o6cy)l{aeHH~ 
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