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PacllleDneaae Tp8811:TOpBI PeaJKe B COOTHOllleHBSI MeJKJly 

Ce'leHBSIMB JtpR B&ICOII:BX 9HeprBKX· 

B paw11:ax Moaena, •o6J.eJlBHKJOlllel TeopaJO nonJOCoB PeaJKe a cxeMy 

HapyweHHOI SU(3} - CBMMeTpBB nonyqeB pSIJl COOTHOlll8HBI MeJKJly Ce'leHB

SIMB Me3oH-Hyll:nOHH&IX B HyKnoH-Hyll:nOHH&IX CTOnii:HOBeHBI npB B&ICOII:BX 9Hep
riiKX. 

flpenpBB'I' 06MUB8UOro BRCT11'1'7Ta JUI8pDIX BCCII8.1lOINUIIII. 

117CSu, 1887 • 

Kadyshevsky V.G. Mil-- Kasimov R.M. P2-3251 

Regge Trajectory Splltt.in,g and Relations between High Energy 
Cross Sections 

A number of relations is obtained between the cross sections 
for meson- nucleon and nucleon- nucleon collisions at high energies 
in the framework of a model unifying the Regge pole theory and the 
broken SU(3) symmetry scheme. 

Preprint. Joint Institute for Nuclear Research. 
Dubna, 1987. 
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/1-5/ B pa60Tax pa3BHB8eTCB MeTon onucaHHB pacceBHHB ~aCTHU npu B~COKHX 

9Heprusx, o6~enuamomuA xapaKTepa~e ~epT~ Teopua nonrocoa Pen*e H SU(3) 

cnMMeTpnn. B ocaoae ero ne*aT cnenyromue npennono*eHns: 

a) CnpaaennHBOCTb TeopeM~ o cjlaKTopuaauuu peA*eBCKHX Bbl~eTHbiX ljlyHK-

/6/ 
UHH , a TaK*9 runOT93bl 0 TOM, ~TO npR Bb!COKHX 9HeprHBX B npOM9*YTO~HOM Co-

CTO!IHHH B t -KaHane MoryT HaXOAHTbCB peA*HOHbl, o6nanaromue KBaHTOBbiMH ~HC

li8MH M930HHbiX HOH9TOB ~- H 2+. 

6) 8blnOliH9HR9 COOTHomeHHA TO~HOA SU ( 3) CHMMeTpHH Me*Ay cjlaKTOpH3o-

B8HHbiMH Bbi~9THbiMH cjlyHKIIHBMH, 

a) Hanu~ue o6Meaaoro BblpO*AeHHB Me*AY 1- H 2+ ~acTHUSMH, npuaonsmero 

K TOMY, ~TO peA*HOHbl C OAHHSKOBbiMH YHHTapHbiMH KBSHTOBbiMH ~HCliSMH li9*8T Ha 

171 
OAHHX R TeX *9 TpaeKTOpRBX 

ECliH npeAnOli0*9HHSI a), 6) H B) BblnOliHSIIDTCB, TO MO*HO ycTaHOBHTb CBSI3b 

Me)l{ny MaccoabiMH pacmenneaneM peAJKHOHOB H pacmenneaneM TpaeKTopuA PeA*e, 

OTKyna HeTpynHO nony~Tb pSIA COOTHOmeHHA Me*Ay Ce~eHRSIMH pa3lJRqHbiX npouec

COB. HcCli9AOBaHHID STOre Kpyra BOnpOCOB H nOCBSim9Ha HaCTOSim8SI pa60Ta, 

PaccMOTPRM npouecc: 

a+b->e+d, 
( 1) 

rne a H C - 6apHOHbl, a b H d - liH60 Me30Hbl, nu6o 6apHOHbl, 0pHHHMaSI 

BO BHHMSHHe a), SMnliHTYAY npouecca (1} M(ab-+Cd} 
/1/ 

(cp. ): 

3 

MOlKHO 38nHC8Tb B BHAe 



Pl (ab-.ed) .. ya~ (t) ybd(t) M (11,t)+ l: I y·ao(t)ybd(t) M r (11, t)+ 
P P P r s' s' s 

(:.!) 

ac bd 
+ y (t)y (t)M (11,t) I. 

t r r 
v v v 

3.oecb 

± e -117a'(tl 
M (II' t ) 

r 
sinl7a'(t) 

r a ( t) 
r(a (t)+3/2} II r 
-----(-} 

r 
r (a ( t) + 1 ) II O 

(3) 

p8A)!{BBCK8ll: 8MRRHTY.ll81 CBli:38HH8ll: C 06MeHOM p9.ll)I(BOHOM r 

Jf /1/ 
Bbi'I9THbie !jlyHKUBB y , cornacao , MO*HO paccMaTpBBaTb KaK MaTpa'I-

Hbie 9RBMBHTbl 'KBBpKOBbiX TOKOB": 

-> _. If 1 I 3 + r 
1

. 
8 (p - p ) y (t)"' '"'=" < f f d x q f3 >. q I>, 

I 1 S r 1/2 (4) 

.. .. If 1 3 + r 
8(p -p )y ,(t)=-=-<flfd xq A q It>. 

I I V 1/2 
(5) 

B KaJi_~CTBe ae.oa:aroaanbHblX aneMeHTOB 6aaaca anre6pbi su (3) y.oo6ao Bbl-

6paTb cne.oyroma:e KOM6HH8UBB A -MaTpHU renn-Maaaa: 

+ A 1 ± l A 
2 + >. • ± l >. 5 ! A e ± lA 7 A- "' 

' 
A-"" ' A 3 = (B) I 

2 2 
2 2 

C.oenaeM Tenepb aononaa:Tenbaoe npe.onono)!{eaae, 'IT9 'IBCTa:ua lloMepaa'lyKa, CBH

aaaHaH c aMnnBTy.ooA M P ecTb SU (3) -cam-neT, a~:~ CMemHtUuomaAcH c J • Y .. 0 

KOMIIOHBHTOit OKTeTax) • Tor.oa senB:'IIfHbl y If (!} COBIIB.ll810T C y If (t), 
p so 

.UnH .oan~>aeAwero paccMoTpeHHH 6y.oeT cymecTseaea BHA TpaeKTopall a (t). 
r 

YlaaecTHO, 'ITO B IIROCKOCTB a (t) npS!Mble TpaeKTOplflf, C09.lllfHSI!OI!lHB KOOPAHHBTbl 
r 

COOTBBTCTBY!OIIlBX qneHOB OKT9TOB l H 2, npa:MepHO napannem>IIbl. 3Ta K8pTHH8 

x) 
TaKaH CHTyaaeH HMeeT MecTo, acne .aaHHbiil pe.aJKaoe HBnHaTCH ceernaToM 

OTHOCHTanbHO rpyiiiibl CHMMaTpHH, 6onaa IIIHpOKOft, 'laM SU ( 3) • 

4 

·' 

~1r-

' 
' 

j 
·~ 
:'.~( 
·t~ 

~.::1·:· '~- I ...._.,..,. 

MO)I(9T t5blTb RpOCTO BHTepnpeTa:pOB8H8. 11MBHHO, B npeaene TO'IHOit SU (3) CBMMeT· 

pHS: If IIpB H8RH'IBB 06MeHHOrO Bblp0)1(L19HBSI paayMHO npeLtRQnO*HTb, 'ITO HM9eTC 

RlfWh OLIH8 TpaeKTOpBSI LlnSI '18CTBU 060BX CeMeltCTB. BKRIO'I9HHB yMepeHHO CBRQHOr 

838HM0Ll9ACTBBSI, RpBBOLIS!IIl9rO K B03HHKHOB9HBIO p83HOCTB M8CC p9LI)I(HOHOB, pacmen 

RHBT T8K)I(8 3H8'19HBSI a r (0)1 OCT8Bnli:H H9H3M9HHblMH HaKnOHbl TpaeKTOpBA. 0rCJO· 

aa BblTeKaeT cnpaseanasocTb !jlopMynbi renn-Maaaa-.0Ky6o anH TpaexTopaA: 

1 3 
a (t) e- a ( t) + - a (t). 

K* 4 p 4 B (7) 

nocKonhKY I a I .. I 1!1 m 2 1 , TO s na:aeAaoM npa:6na)l(eHBB Maccoshle cjlopMyn&I nepes 

Cli:TCSI HenocpeLtCTBBHHO H8 C8MH 8MIInBTYLibl: 

1 3 
M (ll,t).,-M (ll,t)+-M 

8
(11,t), 

K* 4 p 4 V 
(8) 

M (ll,t) .. _!__M (11,t)+_2Y (11,!). 
K 4 A 4 T 

(9) 

2 2 8 

HeTpyaao noKaaaTh, 'ITO rpaaa:ua 11 max 

aoro npa:6na:)l(eHa:H onpeaenHeTCH !jlopMynoA: 

npaMeHHMOCTB! yxaaaaaoro naaeA· 

r.oe I!. a 
max 

II 
max 

I 

"'lie~ 
0 (10) 

- M8KCBM8nQHOe OTKnOH9BBe OT Hepacmennes:s:oA TpaeKTOpHB. llo.IIC'l'8 

nSIH CIO.ll8 3H8'19HHH II O • 1 faa f!1a .,_i._(a -a ) .. 0.2 , HSXO.IIBM II .. 150 rsa. 
max 3 K p max 

Hcnon~>ayll: (2), MO)I(HO Bblp83BTb SMRRBTyJlbl, CBSI38HBble C o6MeHOM H8CTp8HBbl 

pe.Q)I(BOHOM, 'lepea 8MIInBTYJlhl ynpyrHX 17 p Kp , pp B np CTOliKBOBeBBA 

M (ll,t)zAq17+p)-M(17-p) ·M(K+p)-M(K 0 p)+M(K 0 p)-M(K-p), 
p ' 

4 + 0 -0 -
M 8 (11,t) .. -[M(K p)+M(K p)-M(K p)-M(K p)], 

v 9 

M (11, t)"' [2M( p p )+ 2M(pn) -6M (17 o p)- M (K + p )-M(K 
0
p )+M(K 0p)+ M (K -P)] ; 

v 
I 

5 



M 
). 

2 

+ o -o -
(v,t)aM(K p)-M(K p)-M(K p)+M(K p), 

4 + - o -o 
M (v,t)=-[4M(170p)-M(Y. p)-M(K p)-M(K p)-M(K p)], 

T I 9 

M (v,t)+M (v,t)=[2M(17°p)+M(K+p)+ 
p T 

I 

+ M (K -p ) + M ( K 
0 

p ) + M ( K 0 p ) ). 

(11) 

BbipalKeHIHI AnSI MK * (v, t) B M K (v, t) B TepMaaax ynpyrax aMnnBTYA nerKo 
2 

nony'laiOTCSI C ROMOWhiO ci!OpMyn (8) B (9): 

7 + 1 o 1 -o 7 -
M (v,t)=- M(K p)-lo.--"-M(K p)--M(K p)--M(K p), 

K* 12 12 12 12 
(12) 

4 1 + 7 o 7 -o 1 -
M (v;t)•-M(17°p)-...:...&t(K p)--M(K p) --(K p)--M(K p). 

K 3 12 12 12 12 
2 

Ha OCH.:>B8BBB (2) B (12) MOlKHO yCT8BOBBTh uenb!A PSIA COOTBOmeaaA MelKAy aM-

nnaTyAaMB ynpyrax a aeynpyrax npoueccoa: 

- + - -o o + - o o 
M(K p-+17~ )•-v'2M(K p -+tr I )•2M(K p .. 17 I)= 

..... . -
2 - 0 - -~ + 0 2 -0 + 

- y'3 ,M(K p..rr A) .. y'2M(K p .. 17 I l•v'3M(K p .. 17 A) .. 

-o o o 2 -o o 
•2M(K 1 .. 17 I)=---=- M(K 1 .. 17 A) • 

( 13} 

v'3 

- -· - 0 2 - -·-v'2M(K 1 .. , I l•v-M(K n .. l7 A)• 
3 

- - 0 1 =v'2"(K1 .. 17 :I-) .. -[M (v,t)+M (v,t)]= 
2 K * K 2 

2 0 1 + 1 0 1 -0 1 -
·-M(17 p)+-M(Y p)--M(K p)--M(K p)--M(K p); 

3 4 4 3 3 

6 

i 

" l\ 
·~·']' . ' 

I 

i 
, I 
I 

I, 
I! 

•. ~~ 
,~, 

f' 

·'i 

/, 

I 
II 

II 
,!1 

~ 

+ + + - 0 0 + -· - 0 0 
M(w p .. K I l•-v'2M(w p .. K I l·v'2M(rr p .. K I l• 

2 ° 0 +0 2 + •y-M(17-p-+K A)-2M(~r p .. K I)=- M(~r 0 p .. K A) .. 
3 /3 

- + +o 2 + + o o 
=-,/2M(~r 1 .. K I)=y'-M(~r n .. K Al-2M(~r 0 n .. K I). 

3 

2 0 0 - 0 .... 1 =--= M (1r 11-+K A)"' M (II' ft-+ K I 1 =-(M (v,t)-M (v,t))• 
V 3 2 K* K t (14) 

2 1 + 1 o 1 -o 1 -=--M(,Op)+-M(K p)+-M(K p)+-M(K p)-·-M(Y. p) 
3 3 3e 4 4 ' 

2 -o + 2 - o 
v'-M(K P-+17! l•-:.M(K p .. ,I) .. 

3 y'3 . 

2 - 2 -o o 
=-M(K P-+17A)·--=:M(K D-+17! ) .. 

3 v'3 

2 -o 2 - -
=-M(K II-+17A)-y'-M(K D-+17! ) .. 

3 3 

1 1 
=-(M (v,t)--M (v,t))• 

2 K * 3 K 
2 

( 15) 
r 

2 o 11 + S o 1 -o S _ 
•--M(~r p)+-M(K p )+-M(K p)+-M(K p)--M(K p). 

9 36 36 18 18 

B npeAnonolKeaaa o6 OTCYTCTBHH o6MeHHbiX can, npHBOAIIIIlBX K pacmenneaHIO 

TpaeKTOpHA a B a ( Q H b - BeKTOpHbiA R TeH30pHbiA .peAlKBOHbl C OAIIH8KQ-
a b 

Bb!MB yHRT8pHbiMH KB8HTOBbiMH 'IH.cnaMH) t CnpaBeAnHBO COOTHOMeHBe: 

lm(Ma(v,t) +Mb(v,t)=O. (16) 

7 



no)lCTSaJUUI a (16) COO'l'IIOIU&IIJ[·51 (12} 1 6yJleM HMe'tb: 

· o + o -o -
8M(1r p)+3M(K p)-3M(K p)-o4M(K p)-o4M(K p)•O, 

( 17) 

OTKyJl8 no ODTH'IeCKO~ ~eO~eMe 

+ -· - + + 3 a (Ii n) + 4a (K n)+o4a (l< p)oo4a (rr p)+4a (tr-p)+3a (K p) 
t t t t t t (18) 

3JleCb Mbl HCnOlii>30a811H H3aeCTIIble 1130TOnH'IeCKHe COOTHomeHH51 

o + -o -
a(K p)-a(K n); u(K p)ooa(K n); . 

a (rr 0 p)•+[u(,+p )+u( ,-p )]. 

• /8/ 
8xcnepHMeRTalll>.llhie 3Ha'leHH51 neaoA H npaaoA qacTeA paaeHCTa (18) Taxoabl 

(oma6xa nepeHeceRbl a npaayro qacTb): 

~ ...... 

8HeprHH (faa) 

515 

11,5 

1915 

neaaH ~CTb a M6 

244,5 

229,3 

22613 

npaBBSI 'IACTb a M6 

27Ql±.610 

25~±.13~6 

25615:!:. ? 

LlnH nony'leHHH COOTHOWeRHA Me:llmy Ce'leHHHMH MOlKHO HCnom.aoaaTb T8KlKe 

CB513H MeJ~my pacmenneHRb!MII TpaeKTOpHHMH, HanmomHeC$1 a.H8n0l'8MH MaCCOab!X 

tiJopMyn SU (6) CXeMbl, 3aMeTHM npeJla8pHTellbH01 'ITO BMnnHTYJlbll COOTaeTCT-

ayromHe tiJH3H'l:eCKHM '18CTHUBM1 .lianpHMep, M (11 1 t) 
Cll 

M <P ( 11, t ) cornacao npa-

HHTOI!: ahlme rHnOTe3e 0 nHHei!:HOM pacmenneHHiil pe)llKeaCKHX,SMnnHTYJlo MOryT 

6b!Tb orrpeJleneHbl ua paaeHCTa BHJlB: 

Mv (v,t)cos
2
8 -Mv (v,t)sin 2 8 

MC<l(v,t) .. 

COB 2 8 

- M ( v, t) sin 
2 

8 + M ( v, t ) cos 28 
v v 8 Mq:. ( v, t) .. --..l..._------l!.-.----

cos28 

8 

(19) 

rae 0 - yron CMemuaaRHH (a JlBHHOM cnyqae 8 .. 40°), 

/9/ 
nonaras Terrepb a ~a (eM., RanpRMep1 )• 6yJleM HMeTh: 

Cll p 

cos 
2 

8 + coa 2 8 -
(3-+1)cr (IT p)+(3----l)u (IT p)+ 

cos28 1 cos20 1 

2 2 
4+5cosO)(u (K+p)+cr (¥.\)).,( 4+Scos0 )x 

9 cos 2 (J t t 9 cos 2 0 
(20) 

- - cos 
2
0 

x(cr (K n)+cr (K p))+2--(a (pp)+u (po)). 
t t cos 2 0 t t 

CpnBHeHRe C SKCrrepRMeHTOM JlSeT: 

3HeprHH B fsB neBBH '18CTb a M6 npaBBH '18CTb B M6 

HHe 

TBK>Ke 

5,5 

11,5 

19,5 

70214 

632,0 

64118 

C ITOI'viOIUbiO tiJopMynbi 2 Cl * = cz + Cl.i. =a + a 
K fll 'I' V V 

8 I 

3 ( + - 31 + 13 + (cr IT p)+cr (IT p))+-cr (K P)+-u (I< n)"' 
t t 18 t 18 t 

13 - 31 -=2,(cr (pp)+u (pn))+ --a (K n)+-cr (F" p), 
t t 18 t 18 t 

Ka'leCTBeHHo cornacyiOmeecg c sKcrrepRMeRTOM 

75516:!:.4713 

707,2:!:.61,3 

696,3:!:. ? 

H8XOJlRM COOTHO!Ue-

(21) 

3Heprag B fsB neaag '18CTb B M6 np8B8SI '18CTb B M6 

5,5 21217 22518:!:.14,3 

11,5 19114 211,9±.1814 

19,5 194,4 209,0±.? 

9 



'l.LI., 

C DOMOmb~ MSCCOB~ 'OpMYn 
I 2 

meil •m A 
2 a 

I I 2 2 2 
B 2 m • m + m- • m + m 

K2 CUI cpl Tl Tl 

yCT8HOBBTb K8KBe-nB60 COOTHQmeHBS M9lKAY C9'19HBSMB He Y.llSeTCS, DOCKonbltY BIUUI

,llbl OT MT II M 
I P 

Tp89KTOpllil BM9~ 

ae OT.IlBnBMbl .npyr OT .npyra. O.naaKo 6naro.naps nap&llllerutROCft· 

MeCTo paaeacTaa: MCol(v, t)• M A ( v, t), 2MK •IICol(v,t)+lf::;:(v,t), 
2 2 .,.. 

113 KOTOpblX BblT9K8~ cne.lly~m119 DpaBI!nS CyMM: 

co 
2 8 + - coa

2
8 4 sin 

2
8 + 3--!--(a (, p)+!J (tr p))+(--+-

9 
---1)a (K p·)+ 

COS 2 8 I I COS 28 COB 28 I 

I I 
COB 8 4 aln 8 + 

+<--+---+l)a (K n)• 
COB28 9 coa28 I 

(22) 

coa.28 coa2 8 4 sin 28 . = 2 -<a (pp )+a (pn))+ (--·+- ----1) a (K""n )+ 
COs 2 8 I I COB 2 8 9 COl 2 8 I 

2 I 
cos 8 4 aiD 8 -· +<--+- -- + 1 )a (K p): 
cos28 9 cos28 1 

i..(a (tr+p)+a (tr-'p))+l!.a (K+p)+...!!..·a (K+n)+ 
3 t I 18 I 18 I 

+ 1
1
1
8 

a (K-tl)-2(a (pp)+a (pn))+..J_
8

u (k-p). 
t I t 1 I 

(28) 

HlllKe np11ae.neabl sKcnepaMeaTan&able 3Ha'leaas .nns npaablx B neablX '18CTell (22) 

II (28). 

3aeprBS B f&B neaas '18CTb B M6 llpaaas 'laCTb a M6 

5,5 700,9 753,5:!:_47,6 

11,5 631,8 712,0:!:_62,1 

19,5 641,6 700,0±.? .. 

10 

------------- ~ -----·-----

3aeprHSI B fsB neaaSI 'laCTb B M6 npa&aSI '18CTb B M6 

5,5 151,6 176,8:!:_13,0 

11,5 188,8 168,4:!:_12,0 

19,5 139,6 165,2:!:.. ? 

ABTOpbi HCKpeaae 6naro.napHbi B.H. )Kypaaneay, B.A. MaTaeeay, P.M. My
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