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H3b1Ke; 

tOM H3b1Ke; 

CH Ha, pycCKOM H aHrnHiiCKOM· H3b1Kax. 
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lOH ny6nHKall;HH. IIepeqeHL Te Ma TH'leCKHX 
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Y 11n¢Oll.MH3811H.l'I aMnnHTYLlbl pacceaHBSI anepei:t . B KBapKOBOfi 
MOJ1811B :_ . . , 

CTpe.nnolKeHO. a11an11TH'l8CKOe BblpaiKeHne .nnsi ·aMnlUITYAhl. a.npo~ ... a.npo11aoro 
paccefllllfl1 anepe.n; r.oi'opoe" IIOCTpoeio mi OCHPB3. npe.aiioitO)K8llRSI 06. y11nit>opMH 
ayromell: nepeMe.1rnoli npn Bb!CCKBX 9Haprn'ruc' H . MO;:ieiIB KB8pKOBo .naa aHaJIB3 ... 
sKcrrepnMeHTanbHbIX iiaaa1,1x no npo11eccaM p±p, "± p, k ±p p-accesiansi. C.aenaH~ 
npeACKaaaiurn .nm1 aeKOTOpblX ·rrpo11eccos · c Y.'iSCTReM r1mepoaoB. ,MeTo.n .B ,ero 
npe.ncKa3aHH.SI cnpase.nmrnbl . .nm( KOHe'IHOro : 3HepreTH•H:CKoro ~HTepsana~ . 

' . ·••- ' \ ,, _, . . 
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Uniformizitio~ o~ the .Forward,Scatteri:ni 
Amplitud_e in the Quark Model .. 

:An analytical:- expression ,has been· suggested for. the 
ampl'i trid'e of ,the forward ,hadron~hadron scattering •.. Th~ 

,·expression~has been cons.tructe'd basing• on the a15sumption. 
r , ab~ut uniformizing v_ariable at high; ener+gies +and ~n th_e; 
l quark model_ •. •Expe_rim~ntal, data :,o~;·p:-p , irp ,. k-p scattering 
l processet.have·been aiaitse~. The predict~ons have bee~ I m~de.for some. pre,iesses involving hyperons ./Tht; met"hod and 

I 
the predi~tion. s •are. v.ali~ for. t.he' _finite energy i_nterval. 

· The investigation has been-performed at the 
' Laboratory of Theoretical Physi'cs·~"JINR:· 
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B IlOCJie.ItHHe ro.It!l lru.110 npe.I{JIOXeHO HeCKOJllJtO Bap~To/I-4/ 

y1umepca.J.1I,HOil 4JOPMY.7lll 'AJIR: 8,lijlOH-8,lijlOHHHX IlOJ.IHllX oetJeHmi. Ilpm.ie

tJaTeJII,HOi! oco6eHHOCTl>BJ 8THX qJOpMyJl JIBJllieTCJl'y,JeT BttyTpeHHett 

CTPYRTYPH CTaJIItHB8Jlll111XCJl 8,lijl()HOB Ha OCHOBe KBap!tDBOlt MO'AeJIH. 

Tax, B pa0oTe"2/ OWIO paCCKOTpeao IlOJIHOe ceqeaHe a,l{pOH-6,l{pOHHOro 

pacceaaHa c.11e,1;ym~ero BH){az 

<,lol (Up)=N9,~ +N9,N;,s_~ + (2.N;;t~)R,, (I} 

r'Ae N,- osHatJaeT noJIHoe tJHc.110 napitoB, }{1 - tJHc.110 HecTpaHHI:iX 

KBaIJKOB H Na - tJHC.110 RBapKoB a-ro THIIa B a.zu,oHe H • 0.ItHa.KO 

aH8JIH3 8HepreTHIJe0KOtt SaBRCHlwllCTH 6-ic)f Tpe6yeT · BHXO'Aa sa paMRR 

napitOBOil MO~eJIR. lt,7.ul aToil ~eJIR aB'l'Op,I pa6o/1-4/ RCilOJil,SOBSJIR 

Mo~eJII, Pe,ItJte. B Ta.KOM no.zoco~e, SlBJISIDlleM:JI cmrresoM x:eapRoBolt 

R pe,nzeBCRott Mo~enel ,nepooe c.na.raeMOe B np~oa ttacTH 4JOPMY.7lll . 
(I} COOTBeTCT~yeT o6Metty llOMepoHOM H OTBeTCTBeHHO sa Ha6~a~ma ,. 
pocT IIOJIHHJ; cettemnl. B'ropoe cnaraeMOe, Me~.11eHHo ytruBaD11ee o 

pocTOM aHepru H -qpe3D1,JtJdHO BaZHoe W1S1 OllRCaHWI aKcnepHMeHTa.JU,

HHX ~ammx, MOZHO mrrepnpeTHpoBaTJ, Kalt o6MeH BTOpoit KOMIIOHeHTOil 

~OMepoaal51. 0.ItHO H3. BOSMOmniX OllHCaHd 8TOit KOMIIOHeHTH OCHOBaHO 

Ha Ilpe.ztII0.110:&eHD, tJ'l'O a.ztpoH COCTOHT HS Ba.JJ.eHTHI:iX napKOB R MOpsl 

HecTpaHHllx napR-a.HTHKBapltOBUX na/3-4/. HaKoH~, TpeT:Le cnarae

Moe B q,opi.,yne (I}, cMsamtoe o aHHHl'WIJlt(He:11 KBapxoB a.ztpoHa · H 
R npoToHa,Il03BOJllieT HaR6oJiee IlpoOTllM R 8KOHOMBHM o6pa30M BBeCTR 

Owcrpoc1Ia,l{a1JIQ'IJ KO~OHeHTy B 6-kt /S/' COOTBeTCTBYJIIIYD pe,J;XHOH -

HOMy o6Metty. OHa YJtOBJleTBOpsleT ,Tpe60BaHHHM o6MeHHoro BUpOJUte

mm, y1umepc8.Jll,HOC'l'H R SU (3)-cm.!MeTprm. IlpHtJeM H){eo.11orHa MO-

~eJIJ[ Pe.nze 00yoioa.11xsaer aom.mTOTHtJecRd xapaxTep 4JOPMYJI Tima (I}. 

3 



CY111eCTByeT, o.n:mmo, .n:pyroii rro.n:xo/7/ R HSJllemm ::mepreT~ 

tJecitoii: sa.BHCHMOCTH rroJIHoro cetJemm, .n:annwl: JIOitaJILHoe rrpe.n:cTaB

JieHHe a.MIIJIHTY.ztll pacceJIHWI. Bero OCHOBe JleJltRT rrpe.n:rroJIOllteHHe, 'ITO 

aMIIJIHTy.n:a paccen:Hrut Brrepe.n: Rait WYHK!lIDI Jia6opaTopHofi aHeprHH 

.J = (S-tt)/4.M. YHmfx>pMHSJeTCSI rrepeMeHHott 

w-(v>-= -io..rc ~i.ri-.l=- .{2. + i~ (v+v\J~-i) c2> !Ji X , 

T.e. SiBJISieTcSI MepoMOpp!IOtt wymm0:en i.cl • 

B HacTOJil!lett pa6oTe Ha OCHOBe rRTIOTeSH JHHq)OpMH3aitHH H 

RBapltOBOii: Mo.n:eJIH MU rrocTpOHM BHpa.JteHHe .n:JISI aMIIJIHTY.Itll yrrpyroro 

, a.ztpoH-a.zu>OHHoro paccesmrut Brrepe.n:,xopomo onacHBallllee axcrrepHMeH

. TaJII,HHe .n:aHHHe. C aTott Q8Jl!,l0 onpe.n:eJIHM BeJii!lJHHH 

6± (Hp)= 6-lot ( Hp) ± ~-f-.o-! (Hp), (3) 

HMell!IHe orrpe.n:eJieHHym cHMMeTpm no oTHomeHm R sa.MeHe N0 :;::? Nii • 
CooTBeTCTBYJl!IKe a.MIIJIHTY.Itll paccen:HKSI Brrepe;a; F ±. , HopMHpoBaH- , 

HHe YCJIOBKeM 

;:tn-i f + -= G+ 
' - - (4) 

H paccMaTpHBaeMl:le Rait WYHK!lHH rrepeMeHHott w, HMem cJie.IJ:YIIllHe 

CBOU:CT~a BemecTB8HHOCTH H RpOCCHHI'-CHMMeTpHH: 

* It Ft {,.r)=-li1:_(w) , F±(-w')= ± r±(w'>. (5) 

YtJRTHBaSI COOTHomeHKSI (3), (4) H rrpRHHMaSI BO BHHMairae B 

.n:onoJIHeHHe It CTpyKType , (I) Bee BOSMOXHHe 6HJIHHe!Hlie OTHOCIIT8Jl!,HO 

tJHce.11 Na. BRJia.ztH THrra N11 f ( NJ , r.n:e WYHK!llm -f . SIBJlSI8TCSI. 
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II/ 
JIRHe:lrnott KOM6HHm:tHett tJHCeJI HeCTpaHil!lX RBapitoB' , rrpe.n:cTa.BHM 

WYHKilJm ff ("7) B BlfA8 

F+ = N,.~ +(N.,+Nli+2Np+2N';;)~ +t.J~N,,5 ~ -f:Nc:i,(Np+N;;-N,,-k'~)'t, 

(6) 

F:,-=(Nh -/Jh 42Np-2.NpWs + #ci, (N,,-llp -tAl,;-Ni) "6 +Ni {Ni; +-"p-N,.-..-.,) F1• 

B COOTB8TCTBHH c COOTHOmeHHIIMH (5) KMeeM 

r ... (,S) = - le· (w*) i, = L +1- •, 
\, t. , 

{
r.• cw>, i = 1. +IJ. ; r. (-w> = ~ . . \, -I<• (,J') t,=5-:-7. 

. t. ' 

(7) 

KpoMe Toro, tJTOai no.11JlJKTL BMa.zt B d,i
0
~(Hp), cooTBeTcTByICIIlwl: 

IlOCJl8JtH8My lJJl8HY B rrpaBott qacTH cpopMyJlll (I),Heo6xo.n:HMO paBeHCTBO 

MHHMlX qacTell WYHK!ld F; H . F6 Ha BepXHeM 6epery npaBoro 

paspesa B -.J -IlJlOCKOCTH. DTcD.n:a B CWIY orrpe.n:eJieHHSI (2) rrepeMeH

HOtt bf noJiyqaeM COOTHOmeHHe 

:1h\ r;t..r) I .· = { 
;J ... li,(w) Rew=½, ~MlJ'?:-O 

• (8) 

~HH r .:.Cw) , Y',!tOBJ18TBOPJDl!IH8 YCJlOBHllM ( 7) , HaxOJ(llTCSI rro 

qJOpMyJl/7/ 

w' ~* \U \cJ'.;t * 
F(v.t) ·= 2.t 'lJ' ( ~ , ~ 0

) + F" · (w0 ), C9> 2. e..\, . 
r.n:e q>YHRQKSI "\f ( ?:! , ~ ) onpe,1teJISieTcSI pasJiollteHHeM 

11+:t I '2 t 
'\f(:C,")=' ~ (:-t) 'hl-i.) ,.,,.211+{ :t. ". · <J L- '--.. .~ • Q ( - 8CJU! 

k~i hi} 2..-i (tn-2.11+1 )~ hi ~-~o) ~~;~?~' 
(?.t\ -!)l 'ecu 
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fi'(-...SJ = F' (wJ; 

(IO) 

F"[-iJJ =-P(v1), 



H ttj'; ... i:.£h(1'0+-J>1ot_l)c Yo=IODr:rn. 
:r. 

Ha qiopMyJI (9) H (IO) B Cl!Jly COOTHomeHWI (8) IIOJ!YlilIM 
(1.) (s) 

CJie,eyJ!lllyIO CBlI3l, MeIQzy KOs@ltmHeHTa.MH a.,. H Q,.. , KOTOpHe 

COOTBBTCTBYJOT <pYHKUIDIM /f!l. H f;S" : 

~-, 11+f • 11+{ 

z_a -(.-1) (k+2!\-2.)~(l(i.l =-L.2!-2.~i) (~+211-z)! Q (;) 

l\~i l2.1'\-i.)\ lt+2.,-i l\~-l (~a,-i)! h21t-.i 
(II) 

( '<'.= o,!,.i,•-·· J 
HeTpy.D;HO y6e~HTl>CH, qTo COOTHOWeHM (II) II03B0Jllll)T BYpa3HTl, 

(t.,J (J°) . 
K03ifxlitmHeHTll Q,._ qepe3 Q,_. • YqHTHBasI I qTQ ~ KpOCCHHI'-

lJeTHOil <p~HH r(iJ') R3 qJOpMyJI (9) R (IO) CJie~eT J;(IAl'o)=-lat, 

IIpHXO~IIM It 38KJI!)qeHRIO, qTo <p~IDI ~ ("1') neJimtOM orrpe~e.7!1IeTCH 

<p~Heil F5 (w') • B To xe BpeMll 3Haqemrn KpoccHHI'-HeqeTHoit 

<pYHKURR B TOtJKe 1'1"'o 

F(wo):: A.G.F(...ro) i C . (12) 

He orrpe.qeJUieTcH '!epes ItosifxlitmHeHTll Q"" • 
C IIOMOml,JO qx)PMYJI (9)-(12) MU IIpOBeJIH COBMBCTHHit aHaJil!3 

3KCIIepHMBHTaJil>HUX ~aHHHX ~J!II V~ 10 raB !IO IIOJlHHM-CelJeHIDIM 
+ + ,,+ p-p • Ji-_p H "-p pacceHHIDI (pHC. Ia), ~mppepeffUHlUU,HOMy ce-

- 0 
qeHRIO _rrepesapswm 3if.➔li n. rrpH t =0 (pHc. 2a) H BeJIHqHHe 

cA: ReF/:t~F ~ p·p pacceHHIDI (pHc. IB). IlpR aToM B ~orroJIHe

HHe K ~aHHHM,HCIIOJll,SOBaHHHM B pa6oTe"7~ w BKJI!)qHJIH B IIO~roHity 

pesyJil>TaTU He~a.BHO BYIIOJIHBHHllX, H3MepeHmt8-IO/ •. Pe3yJII,TaTll . 
rro~rOHKR no· MBTO~ HalIMeHl>mRX RBaJJJlRTOB CBe~eHll B Ta6JI.I. IIapa-

MeTpH Qi., C m > 3 ~J!II BC ex qi~Hll Ji'.:, 1 Q~-~J!Ji q>YHKQRII 

Flt ' az.-~JIH ~ ' a TaKllte BCe rrapaMeTpl ql~Rl'l ~ ~oxo 

(c 60Jil>ml'lMR omH6KaMR) orrpe~eJIHJOTCH MeTO~OK IIOArOHKH.IlO 3TOff IIPH-

6 

~ 
l 
r 

,, 

·~ 

QHHe W rronozHnH HX paBHYM HynD.OTnHQHlle OT Hyna K03(j'xf)H~HeHTll 

Q ~) B CHJiy (II) paBHH 

a (i.) - .i. a cs-,~ .i. (;J 
! - 2. f. i2. Q.3 ' 
(Z.) { (SJ 

Cli. = z: a2. ' (13) 

ci., { a cs-, 
Q -: - 3 

?. a 

~ 
Ilapa.MeTpa.M HS Ta6JI. I cooTBeTcTByeT X =317 rrpR 'IHCJie cTerreHeii 

CB06o~ h 
15 

=288. 3aMeTHM, qTo IIOJ!YlieHHoe Ha.MR ql'[CJIO rrapa.MeTpOB 

( N =15) 3HRlJRTBJll,HO rrpemmaeT lJHCJIO rrapaMeTpoB, RCIIOJll,30BaHHOe 

Ka.It B pa6oTe"
2

/ (N=4, ~a,~.7!1I rro~rOHKH TOJII,KO- ~ -f:ot ) , Tait 

H B pa6oTe /4/ ( N =6). :3'1'0 o6ycJioBJieHO ~BYMfI IIpR'IJHHaMH. Bo-rrepBHX, 

B qJOpMyJiaX, IIOJ!Yli8HHllX B .pa60Tax/
2- 41, IIPHCYTCTBYDT "citpllTUe". 

rrapaM8TJll, HarrpRMep; IIOita3aTeJII, CTBIIBHH y <lWCTpoyOuBaD111ell ItOMIIO

HeHTll llOJIHOrocelJeHlilI. Bo-BTOpHX, COOTB8TCTBYKl!lee 3THM qJOJ)MYJlaM 
t 

OT:omeHHe X. /n:4 = 4+5 cymecTBBHHO xyxe IIOJ!YliBHHOit Ha.Ml'! BeJIHqHHU 

-x..7h%) ~1,1. • YHHB8pCaJil,Hllit xapaxTep qJOpMyJI (9)-(12) !IO OTHO

wemm It HaJIBTaJlll8My ~HY ll03BOJUI8T IIOJ!YliHTl, WiqJOpMaUHD O BeJIR

qHffruc 'He BXO,ItSUllRX B rro~omcy. HHTepeCHHM, B '<JacTHOCTH, HBJIHeT

CSI rrpe~crut3aHKe BeJIHqKHIJ o( :: Re,¼~ i; ~JISI I< ±p pacceHHM 

(pHc. IB), 3KCIIepRMeHTaJU,HaH HHipopMaUM O KOTOpon/9 , 121 KpaitHe 

CKY~Ha. CJie~eT IIO'AqepKH,YTl>, qTo Hallll'I rrpe~cKa3aHWI (pHc. IB) 

BIIOJIHe y~OBJ18TBOpHTeJll,HO corJlacymCH C paclJeT&m, BllIIOJIH8HHllMH 

Ha OCHOBe ~KcrrepcnoHHHX COOTHOmeHHll/I3/_ B TO xe BpeMll IIOBB'A8HHe 

BBJIR'IJl'lHll o( , IIOJ!Yli8HHOe B pa6oT/ ~ H, B qacTHOCTH, IIOJIOllteHHe 

ee HyJieil, pesxo oTJIHqaeTCH OT rrpe~cKasaHl'lfi pa60Tu/I3/_ CorJiacHe 
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l 16 
IO ~,f!,/1 IO 

+ + :t 
Pn:c. I. (a) 6-eot l! (B) c(: ~e.7;1"',.-.WIJt _p-p, Jlf a 1r P 

paccrumWI • .Itamn,ie no d,-!o\. :aK. Eggert et al. / 8/; 

■ A.S.Carroll et al. 181; OCTaJ.11,lllle .!{8.Hlllle Te ze, 'IJTO l! B 

/?/. n8HH!Je IIO o<: 0 C B ,ItJ11I PP , J(°f n: ,rp ) 
c.Ailkenbrandt et al. /9/;■V.Bartenev et al • 

..& S.Nurushev et al. /II/; flV.D.Apokin et al. 

/III. , 0 ( 0 ,ItJllI f p R"Jif} K.J.Foley et al. 

♦ J.R.Campbell et al. /I2/.•ANP Collaboration 
' . /I2/. 

◊ ( ♦ ,ItJllI K p ) R. K. Carnegie et al. 

Pn:c.2. 

OCT8JU,lllle .I{aHlllle Te ze, 'IJTO H B /?/. 

- 0 (a) mrqxpepemtrra.JILHoe ce'IJeHn:e rrepesaplI,l(Ke: 1i p ~Ti l'l 

rrpn: -f: =0: ·· X A. V. Barnes et al. /IO/; OCTMLlllle 

.ItaHlllle Te Jte, 'IJTO l! /?/. (b) ~io-t ,WlJt Ap 
pacceJIHlm:• S.Gjesdal et a1.l161. 

8 

' 

/9/. ·, 
/II/. ,. 

/I2/. 
I 

► I 

lite C .I{HCIIepcn:oHllllMH COOTHOmeHll/iMH SIBJlHeTCH O.I{HllM H3 OCHOBHblX 

Tpe60BaH1nl, rrpe.I{'hllllJlllewx K BH'HICJleHlm peaJILHOii 'IJ8.CTH ar.UIJIHTY~ 

paCCMHlm MeTO.I{OM aHMHTH'IJeCKOli rrapaMeTpn:s~n:i/141, 
BoJil,!lIOli HHTepec .I{JIH npoBepKH CTPYKTYIH (6) aMIIJIHTy~ pac

CMHlm npe.I{c~aBJIHeT TaKllte aHaJIH3 rn:rrepoH-npoTomioro pacceaHru/151. 
HMe1I11n:ecH .Ita.Hlllle .ItM noJIHoro ce'IJemm /\ p-paccesrnru/15/ · He npoTn:

Bope'IJaT HamHM npe.n;cKaSaHWIM (pn:c. 2B) • .I{JiiI noJIHoro cetJeH1m ~-P
pacceHHIDI IIpH IB,2 rsB Mil IIOJiy'IJaeM 32 MC>, B TO BpeM!I Ra.K armne

pHMeHTMLHOe 3Ha'CJeHn:/18/ 3TO.l1 BeJIH"IHHbl paBHO 34fI,I M6. 

B SaKJIIJ'CJeHl!e e111e pas rro.I{"IepKHeM JI0RaJI1,iru.l1, a He acHMIITO

TH"IecRml xapaxTep Hamwc <ix>PMYJI• CJie.I{yeT ozH,n;aT'I/?/, "ITO OHR 

IIpHMeHB:m B o6JiaCTH aHeprHii ~ ""Io.Ia3 rsB. 

4 

a.) 

• ro~ 

6) 

·1\ t:_ 35 
'2. 
s 
.J 30 

~-~ \I 25 

ro' -1,r,8 IO 15 20 ~,.,ii 
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Tat1,11.ma 

3Ha'IJ8HIDI rrapa.M8Tp0B Q,._ 1I e (B M6) , II0Jzy'IJ8Hllll8 Jl8TO)tOM 

IIO,ltrOHKH 3KcnepHK8BTWl&HHX ,1taee~x1'} 

~ F°3 ~ Ji5" "' ai I6,2I;t0,06 3,46;t0,02 -0,26:±(),0I I, 78.t(J,02 0,00,±0,0I 

a1 6,I6 ,±0,!3 -I,55;t0,04 -0,63,±0,05 -2, 75;t(),07 0 

0 3 I, 75 ±D,27 3,42±0,IO O 3,52;t0,I8 O, 72,±0,08 

C I,37±0,04 O,I7;t0,02 

il) Ilapa.M8TIE ipy1ooum F"a, M0J!H0 BH'IJJIICJIHTI, II0 ipopMYJiaM (I3). 
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