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A H H 0 T a U H H 

B pa6oTe rroKaaaHo, "'TO rrpe.llrrono)!(eHHe o cymecTBOB8HHH rrpe.llCTasneHHH MaH .. enacTaMa 

IIpHBO.llHT K Tpe60B8HHIO, "'T06b! CHCTeMa OIIHC8Banacb IIOTeHUH8nOM, HBnHIOUlHMC~ cyne,trre3HUH

el! IIOTeHUH8nOB lOK8B8 C HHTeHCHBHOCTHMH, 38BHCHUlHMH OT 9HeprHH. 

A.A.Logunov, A.N. Tavl{helidze, O.A.Khrustalev 

QUASIPOTENTIAL CHARACTER OF THE 
l\IANDELST Arl! REPRESENTATION 

Abstract 

It is shown that the assumption about the existence of the Mandelstam representation leads to the .requirement 

that the system should be described by a potential which is a superposition of Yukawa potentials with energy depen

dent intensities. 
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epen-

CornacHo rHrroTeae MaHaenbcTaMa, aMrrnHTyay pacceSIHHSI MO}!{HO npeacTaBHTb B BHae: 

T ( s, t) oo ( I I) oo • ( I I) 1 rr dsl dt 1 _!!_t_~_,_t _ _ + 4 (J ds1 du 1 _!!_~ s 'u 
7 4 m2 (s

1
-s}(t

1
- t) 77 4m2 (s1-s)(u1-u) II I 

00 

+ __j_ f( d t I du I -.e.ti!~ ' U I ) 

1724m
2 (t 1 - t)( u 1 - u) 

3 To rrpeacTa ene HH e anSI HawHx uene~ yao6Ho aarrHcaTb B ¢ opMe 

00 

R 2 (s 1,u 1 ) 

( S I - S) ( U I -u) 

121 +oo +oo R { I I) 
T( s, t) "' I ds1 f dt 1 z s ' t 

-oo 4m2 (s 1 -s)(t 1 -t) 
+ r ds1 r dt 1 
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R 2 (s ,t ) p 2 ( s , u ) (J ( s - 4m
2

) (J ( u - 4m 2
} - p 3 ( t, u) (J ( t - 4m 'J (J ( u - 4m 1) • 

ll I 
Kax rrox a aaHo B , rrpoexuHH a MrrnHTY 'Ibi , aorrycxa10we~ rrpeacTaeneHHSI BHaa 121,. Ha "'eTHbie 

K H9"19T Hb!9 COCTOSIHHS! OTHOCHT e nbHO Z "' CO S HMeiOT KB83HIIOT9HQHanbHblft xapaKTep • no-(J x l 

SICHHM STO rroa po6Hee : T8K K8K 

To aaMeHa z ->- z 

H3 11.2 I cne.{J.yeT 

s -4m 2 
"'2 v (z-1), u = -2v(z +1) , 11 "' ----;r-- , 

B rrepeMeHHbiX MaHa enbCTaMa SKBHBaneHTHa 38MeHe 

+ 
T (s ,t ) 

T ( s' t ) 

oc 

f d s I r d t I Rl ( s I ' t I ) + R ,( sl' t I) ' 

- oo 4 m2 (s 1 -s)(t 1 -t) 

I ds 1 r 
4m 1 

R 1 ( s 1
, t' )- R :J ( s 1

, t 1) 

(s 1 -s)(t 1 -t ) 

... u , IIO:iiTOMY 

14 1 

151 

B QJH3H"'ecxoii o6 nacTH peaxuHH , rae s -nonHaSI aHeprHSI , a 
-nepeaa"'a HMrrynbc a ( t = -k 2 ) 

xl + + 
npoeKQHH SMIInHTyabi T( s, 7.) Ha "'eTHb!e H He"'eTHbie COCTOS'IHHSI lf>-(z) = + tf>- (-z) 

+ + ,.,.+ ,.,.- - "'- -ec"!' b "'eTHaSI H He"'eTH aSI aM rrnHTya a T<ll "' T ,., ' T"' "' T "' npHMep Taxoro np oeKTH-

pOBSHHSiaaeT rrepexoa it rrapuHanbH biM eonHaM Te (s), /T(s,zJPe (z)dz . 
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"" ± 2 
( dK 2 p ( S, K ) 

K 
2 + k 2 

± 
T (s, t) 161 

4m2 

+ 
rae p -(s, K 2 ) 1 COrnaCHO /4/ H /5/,- aHanHTH'IeCKHe QJYHKUHH KOMUneKCHO~ 

S C paape30M B!l01lb !le~CTBHTen&HO~ OCH. 

nnR Q:Jyp&e-o6pa30B 

+ 
T -(s,r) I e 

Ha /6/ cneayeT 

+ "" T -(s,r) I 
4m 2 

-+ -+ 
lkr ± 2 -+ 

T (s,k )dk 

-Kr 
e 

r 

+ 2 
p- (S,K )dK 2 

) 
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181 

ll09TOMY aMnnHTYLlY, LlOUyCKaiOIUyiO npe!lCTaBneHHe /6/) 6yaeM H8.3biBaTb KBa3HUOTeHuHan&

HOft. 

/1 I 
PaHee 6blnO UOKaaaHO , 'ITO CHCTeMa H3 LlBYX B3aHMO!leD:CTBYIOIUHX 'laCTHU MO:>KeT 

6biTb OUHCaHa ypaBHeHHeM THUS. llipe!lHHrepa C o6o6IUeHHbiM KOMnneKCHbiM UOTeHUH8.1JOM, aa-

BHCRIUHM OT 9HeprHH H HMnyn&COB 'IS.CTHU. 06o6meHHbi~ UOTeHUH81l V -aHanHTH'I9CKaSI 

QJYHKUHR nepeMeHHO~ E c paapeaoM B!lOnb ae~cTBHTen&HO~ ocH. Taxo~ noaxoa noasonReT 

C O!lHOD: CTOpOHbi Ha~TH aMnnHTYLlY paCC9SIHHSI 1 a C apyroi! - H3Y'IHTb CTpyKTypy CBR3aHHbiX 

COCTOSIHH~ IBHpTya1lbHbie npoueccbr/. EcnH orpaHH'IHTbCSI OUHC8HHeM T01lbKO aMnnHTy Llbl pac

ceRHHR, TO 0606UleHHbiA UOTeHUH81J B 9TOM cnyqae 6yaeT QJYHKUHe~ T01lbKO nepeMeHHbiX S 

H • Taxo~ noTeHuHan 6yaeM Ha3biBaT& noxan&HbiM. EcnH aMnnHTyaa npeacTaeneHa B 

BH!le /8/, TO MO:>KHO UOCTpOHTb nOK81lbHbiA UOTeHUHan, RB1JRIOIUH~CSI cynepn03HUHe~ noTe H-

. . 121 
uHanoe IOxaBbr c aaBHCRIUHMH oT aHeprHH HHTeHcHBHOCTHMH : 

+ 
v-(s,r) 

"" 
r2 

Ko 

-Kr 
e 

T 

± 2 
Pv (K ,s)dK:z. 

/9/ 

Ha /9/, B qacTHOCTH, cneayeT oueHxa <l>pyaccapa o B03MO:>KHOM pocTe ce'leHHR aaaHMoae~

cTBHR npH 601lbWRX 9HeprHRX. 8 ~ CaMOM aene, Ce'leHHe 6yaeT B OCHOBHOM onpeaenRTbCSI 

3Ha'leHHeM npeaen&Horo napaMeTpa a 1 paBHbiM 

/10/ 
a= _1_ fn IP (s,K 2 )1, 

K() 

OTCIO!l8 

1 2 
u ~ ---,- fn I p ( s, :z/) I 

Y.o 
/11/ 

Ho Tax xax QJYHKUHR p (s, m 2
) - o6o6meHHaR QJYHKURSI s MeaneHHOro pocTa H MO:>KeT 

aoapacTaT& He 6hrcTpee nonHHOMa, TO ce'leHHe Mo:>KeT pacTH caMoe 6on&wee KaK xsaapaT 

norapHQ:JMa aHeprHH 
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U MO)!(eT 

1H81IOM, aa-

l'lecKaSI 

fl03B011SieT 

CBSI3aHHbiX 

HTynbl pac-

!eHHbiX S 

asneHa B 
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.e11SITbCSI 

1101 

/11/ 

i MO)!(eT 

KBanpaT 

,. 

a~ c&!
2

s. r /12/ 

+ 
TaKHM o5paaoM, cornacHo rrpencTasneHHJO MaHnenbcTaMa, rrpoeKUHH aMrrnHTynhr T- , a 

+ 
TBK )!( e 110Ka11bHb!e riOTeHUHa11bl V- ( s, r) SIB11SIIOTCSI cyrrepri03HUHSIMH IOKaBCKHX riOTeHulia-

110B C HHTeHCHBHOCTSIMH, 38BHCSIWHMH OT aHeprHH H SIB11SIIOI.UHeCSI aHa11HTH'IeCKHMH cPYHKUHSI-

MH no s C pa3pe3aMH Bn011b nei!:CTBHTe11bHOI!: OCH. B 9TOM CMblC11e MaHne11bCTaMOBCKOe 

rrpencTaB11eHHe SIB11SieTCSI nocTaTO'IHO CH11bHblM Tpe5oBaHHeM K CTpyKType aMIT11HTynhi. npH-

BeneHHb!e Bb! I.Ue yTBep)!(neHHSI 0 xapaKTepe 110Ka11bHOI'O fiOTeHUHana OCHOBb!BanHCb Ha ripen-

cTasneHHH MaHnenbcTaMa. DnSI H3y'leHHSI aHanHTH'IecKHX csol!:cTB B -rrnOCKOCTH B KBaH-

TOBOH TeOpHH fl011SI 'laCTO o5pai.UaJOTCSI K I'HriOTeTH'IeCKHM OnHOMepHb!M nHcrrepCHOHKb!M COOT-

HOllleHHSIM ITO rrepena-qe HMriY11bCa nng 11106b!X cPHKCHpo.BaHHblX 'aHa'ieHHft 9HeprHH s 

npenrronO)!(eHHe 0 Cyi.UeCTBOBaHHH T8KHX COOTHOllleHHJ!: SIB11SieTCSI MeHee CH11bHblM, 'leM rrpen

fl0110 >KeHHe o cywecTBOBaHHH rrpencTasneHHSI MaHnenbcTaMa. 

VIa aTHX cooTHOllleHHH HerrocpencTBeHHO cne .11yeT, 'iTO aMrrnHTynhi T .:t MoryT 6b1Tb 

38ITHC8Hbl B cPOPM~ /6/ C TOll: 11Hlllb pa3HHuel!:, 'iTO B naHI(OM C11y'iae Mbl HH'Iei'O He MO)!(eM 

CK838Tb ·06 aHa11HTH'ieCKHX CBOI!:CTBaX cPYHKUHI!: p(s,K 2) ITO rrepeMeHHOI!: s 

9THx rrpencTasneHHli nnR T ± Mbi orrSITb rrony'iHM rroTeHuHanbl l' ± BHna: 

+ 
V -(s,r) 

-vr 
e 

r 

± 
Pv (v, s)dv 

Ha ocHose 

/13/ 

TaKHM o5paaoM rrpenrrono)!(eHHe .o cyllleCTBOBaHHH n HcrrepcHOHHbiX cooTHOllleHHI!: no rrepena-

qe HMriY11bC8 nnSI rrpOH3B011bHblX 3Ha'leHHI!: s TaK)!(e BeneT K KBa3HfiOTeHUHa11bHOJ!: AMIT11H-

Tyne , a, cnenosaTenb HO , K noKa11bHOMy rroTeH u Hany /13/, SIB11SIIOI.UeMycSI cyrrepnof:IHuHeR no-

TeHuHanos IOKaBb i c rrno THOCTSIMH 

B 3aKnJO'ieHHe aBTOpbi Bblpa)!( aJOT r ny5oKyJO 5naronapHOCTb H.H. Eoron106osy aa ueH

H bi e coseT bi, a TaK )!( e D.VI. EnoxHHuesy, B.A. Ap5yaosy , C.M. EHneHbKOMy, HryeH BaH 

Xbey, VI .T. Tonoposy, P.H. ¢aycToBy H A.T. ¢HnHrrrrosy aa rrnonoTsopHbie o5cy)!(neHHSI. 
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