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Kapnyxoecxa B.H. P2 - 12024 

KoRTSXTHOe B38BMOileliCTBHe H pacXOilHMOCTH e xeaaanoTeHUaane 

PaccMoTpeHO 6ecsoHe'IHOe ceMeilcTeo xeaaHnoTeHUH81lbHbiX ypaeHeHHii. 
06cy>Kil8eTC!I Dp0611eM8 paCXOilHMOCTeii B KB83HDOTeHUH811e, B03HHK810WKX 
K3-38 H811H'IK!I KOHT8XTROI'O B38HMOileiiCTBH!I B nepTyp68UHOHHOM p83110;>KCHHH 
M8TpKUbi paCCe!IHH!I. npell110>KeH Me.TOil OTCTp8HeHH!I 3THX p8CXOilHMOCTeii 
DpH DOMOWH 8H811HTH'IeCKOI'O DpOil011>KeHH!I DO napaMeTp8M 1HHileKCHpyiOWHM 
KB83BDOTeHUH811bHbJe ypasHeHHH. 3Ta npoUellypa OTCTp8HeHH!I paCXOilHMOCTeii 
MO>KeT 6biTb RCD011b30B8H8 B DpHMeHeHH!IX K HH3K03Rep!'eTH'IeCKHM DpOUeC
C8M p8CCeHHH!I 81lp0HOB. 

Pa6oTa Bb!U011HeBa B na6opaTOpBH TeopeTH'Iecxoi! cpH3HKH 01-1511-1. 

Coo6weHae 06'bellHHeRRoro HHCTKTyTa !lllepHbiX ~tccneaoeaHKli. lly6Ha 1978 

Karloukovski V.I. P2 - 12024 

Contact Term Interaction and Divergences 
in Quasipotential 

An infinite family of quasipotential equations is 
~onsidered. The problem of divergences in the quasipoten
tial due to the presence of contact terms in the pertur
bative expansion of the scattering matrix is treated. A 
method is proposed to remove these divergences by means of 
analytic continuation in the parameter labeling the quasi
potential equations. This procedure of removing the diver
gences can be applied in low energy hadron scattering 
processes. 

The investigation has been performed at the 
Laboratory of Theoretical Physics, JINR. 
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llpHMeHeHHe KBa3HITOTeHUHanbHOrO ITOAXOAa K HH3K0-

3HepreTHI.feCKHM rrpoueccaM pacceJIHHJI aApoHoa 1. 2 / HaTan

KuaaeTcJI Ha HeKOTOpbie cepbe3Hble 3aTPYAHeHHJI. 0AHO 

H3 HHX npOJIBnJieTCJI llpH llOCTpOeHHH KBa3HllOTeHUHana 

B paMKax narpaH)I(eBOH Teopuu nonJI. B cnyqae B03HHKHo

BeHHJI paCXOAHMOCTeH B KBa3HllOTeHUHane HX Henb3JI ycTpa

HHTb nepeHOpMHpOBOlfHOH npoueAYPOH paccMaTpHBaeMOH 

narpaH)I(eBoil Teopuu. Ecnu ace-TaKH Mhl xoTHM pa6oTaTb 

B paMKaX TaKHX TeOpHH!HaAO ycTpaHJITb paCXOAHMOCTH 

He llpOH3BOnbHbiM o6pa30M, a B COOTBeTCTBHH C KaKHM-TO 

o6J.J..(HM rrpHHUHITOM. 3AeCb TaKOH npHHUHll npeAnaraeTCJI 

H rrpHMeHJieTCJI AnJI ycTpaHeHHJI paCXOAHMOCTeH B KBa3H

llOTeHUHane, B03HHKaiOJ.J..(HX H3- 3a HanHlfHJI KOHTaKTHOrO 

B3aHMOAeHCTBHJI B narpaH)I(eBOH TeOpHH. 

B KBa3urroTeHuuanbHOM nOAXOAe lloryHoaa-TaaxenuA-
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penJITHBHCTCKoe ypaaHeHue Tuna ypaaHeHHJI llunMa

Ha-lllauHrepa AnJI MaTpHUbi pacceJIHHJI T (p.q) HMeeT 
w 

BHA 

T (p,q) +- V (I),q) 
w w 

.. > • • • d 3 k 
f V (p,k)G (k)T (k,q)--- ·. 0 
. w w w (277)3 /1/ 

YpaBHeHue /1/ HarrucaHo B cucTeMe ueHTpa Mace /c.u.M./. 

B HeM w,q H p - 3HeprHJI, Hal.fanbHblH H KOHelfHbiH HMnynb

Cbl ABYX l.faCTHU c MaccaMH m 1 u m
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fie 1 

pa3nO)I(eHHJI T- Ma TPHUhl u KBa3HITOTeHuuana B PJIA Teopuu 

B03Myi.J..(eHHJI, Tpe6yeTCJI, lfT06hl /1/ YAOBneTBOpJinOCb B 

Ka)I(AOM nopJIAKe. OTCJOAa cneAyeT, lfTO 
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V
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-T1 , V 2 ~-T2 t T1 GT 1 H T.,!J,. 131 

H3 ycnoBHH ,IJ,ayxqacTHqHoH ynpyro8 yHHTapHOCTH nonyqa

eTcH 

Im Gw(k) = _f!__ 8 (k 2- b 2(w)), 
2w 

141 

r,IJ,e lnpH orpaHHqeHHH J,IJ,ecL qacTHn;aMH paBHbiX Mace, 

m e-m =ml 
1 2 

b 2 (w) -- j_ ( w 2 -4m 2 ) . 
4 

<l>yHKI.J;HH rpHHa, Y.IJ.OBneTBOpHIOll.I;He 141, HMeiOT BH,!J, 

Gw(k) = _l_ ___ !_( w ,k 2) 
2w 2 ----- • 

k -b2(w)-i0 

F(w,b2 (w))"' 1. 

151 

161 

171 

CymecTayeT 6ecqHcneHHOe MHO*ecTao ~YHKUHB F, y,IJ,oa

neTaopHIOlUHX 17 I. TaKHMH HBnHIOTCH ace ~YHKUHH au,IJ,a 

2 w 2 ( F(w,k ) = f ( -------- ), f 1)=1. 
4(k 2 +m 2 ) 

181 

H, B qacTHOCTH, 

F(wk2)-( w 2 a+l/2 
' - --.... ---) 

4(k2+m2) · 
191 

KaaJHnoTeHn;HanLHble ypaaHeHHH oTnHqaroTcH ~opManbHO 
,IJ,pyr oT ,IJ,pyra abl6opoM ~YHKUHH F. KaaJHnoTeHn;HanLHOMY 

4 

) 

1 
J 

ypaBHeHHIOlloryHOBa-TaaxenH,IJ,3e 131 coOTBeTCTByeT a=O, 
a KBaJHnoTeHn;HanLHOMY ypaaHeHHIO To,IJ,opoaa 1 4~ HcnonL-

JoaaHHOMY B pa6oTaXil. 2/,- a=- _j_. 
2 

)l.onyCTHM Tenepb, qTO B narpaH*eBOH TeOpHH nonH 

HMeeTCH KOHTaKTHOe B3aHMO,IJ,eHCTBHe, ,IJ,aiOll.l;ee llOCTOHH

HbiH BKna,IJ, a T 
1

• B pa6oTax 1 L 21 TaKOB aKna.IJ. a T1 ,IJ,aeT 

qeTLipexnHOHHaH aepWHHa. EcnH T 1 =const, TO a HeKoTo

pbiX KBa3HllOTeHn;HanbHbiX ypaaHeHHHX HTepai.J;HH 

->.... .... ->-.. d 3 k 2 .... d 3 k 
T

1 
GT

1
"' J T/p,k)G)k)T

1
(k,q)--- = T 1 J G w(k) --

(2 77 ) 3 (277) 3 
1101 

CO,IJ,ep*HT paCXO,IJ,Hll.I;HBCH HHTerpan, KBa3HllOTeHI.J;Han V 2 
BO BTOpOM npH6ilH*eHHH 6eCKOHeqeH H C HHM Heilb3H 

pa6oTaTL. 
Ecnu orpaHHqHTbCH ceMeHCTBOM KBaJHnoTeHn;HanLHbiX 

TeOpHH C rpHHOBbiMH ~yHKUHHMH 161, 191, BbiXO,!J, Ja 

MaCCOBYIO noaepXHOCTb xapaKTepH3yeTCH napaMeTpOM a • 
)l.nH a >0 HHTerpan B 1101 CXO,!J,HTCH H 3HaqeHHe HTepai.J;HH 

T 1GT 1 ,IJ,aeTcH ~opMyno8 

T 2 w 2a 1 
T GT x--~--(--) I(b,m,a+--), 

1 1 16 77 
3/2 2m 2 

/11/ 

r,IJ,e 

1 I'(a) 1 -b
2 

l(b,m,a+--) = ------ F(l.a ;--; ---) + 
2 2 2 

I '( 1) m a+--
2 112/ 

2 
+ i Yrr -~ F ( _?_ , a + J. ; _?_ ; -:£_ ) 

m 2 2 2 m2 

EcTecTaeuuo nocTynHpoaaTL, qTo JHaqeHHe HTepan;uu,IJ,nH 

OCTanbHbiX a ,IJ,aeTCH aHailHTHqeCKHM npO,IJ,On*eHHeM ypaa

HeHHH I 111, I 121. B qacTHOCTH, ,IJ,n.ll ypaaHeHH.II To.IJ.opoaa 

(a=- -}) peJynLTaT oco6eHHO npocT: 
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2 . 
. T b 3 . 3 . -b 2 T G T = 1 __ 1__ F ( -- . 0 , -- , ---- ) = 0. 

1 1 8rrw 2 2 m2 1131 

TO'IKH !Z =0' - 1 • - 2' . . . JIBJIJIIOTCJI nonrocaMH I (b,m, a+ -}). 

H ,IJ,JIJI COOTBeTCTBYIOmHX KBa3HllOTeHU.HaJibHbiX TeopuH: 

T 
1 
GT 

1 
He onpe,IJ,eJIJieTCJI ypasHeHHJIMH I 111, I 121 He-

llOCpe,IJ,CTBeHHO. 

B 6onee o6meH: nocTaHOBKe BbiXO.IJ. Ja Maccosyro no

sepxHOCTb xapaKTepH3yeTCJI He O,IJ,HHM e,IJ,HHCTBeHHhlM ~a

paMeTpOM, a ~yHKU.HeH f B 181. 0603Ha'laJI qepe3 f 
npeo6pa3osauue MennuHa ~YHKU.HH f • 

f(x)= [r(u) x0 -1da. 
0 

1141 

B03MO>KHO onpe,IJ,eJIHTb HTepaU.HIO ,IJ,JIJI BCeX KBa3HllOTeH

U.HaJibHbiX llO,IJ,XO,IJ,OB C ~YHKU.HHMH rpnHa 161, 181, ,IJ,JIJI 

KOTOpblX HMeeT CMbiCJI HHTerpaJI 

T 2 . ~ w 2a-:> 
T 

1
GT

1
=·-__ L_ { f(a)(--) I(b,m,a -l)da 

15 rr3!2 2m 
1151 

3,IJ,eCb Mbl orpaHH'IHJIHCb paCCMOTpeHHeM HTepaU.HH 

T 1GT1, HO MeTO,IJ,, KOTOpbiH Mhl HCllOJib30BaJIH,HBJIHeTCH o6-

ll\HM. YcTpaHeHHe pacxo,IJ,HMOCTeH: B KBaJunoTeHu.nane -

THllH'IHbiH npHMep TOrO, KaK paCCMOTpeHHe COBOKYllHOCTH 

BCeX KBa3HllOTeHU.HaJibHbiX ypaBHeHHH MO>KeT OKa3aTbCH 

llJIO,IJ,OTBOpHbiM. 

ABTop npH3HaTeneH 11. T. To,D,oposy, A. T .<l>ununnosy H 

A.A.Xenawsunu Ja noneJHbie o6cy>K,IJ,eHHH. 
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