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BBe,JJ.emrn 

B ITOCJI0,ll.Hee BpeMR pa3Bl1TO MHoro HOBbIX M0TO,ll.OB, IT03BOJ!i!Klll{11X 

orr11caTb xapaKTepl1CTl1Kl1 pacceRHl1/l a.n.poHOB rrpH HH3Kl1X 3HeprHRX. 

0TM0Tl1M cpe,ll.11 Hl1X M0TO,ll. HeJIHHellHbIX K11paJibHbIX JiarpaH~11aHOB 11 

MHOroq11cneHHble KX,U-rro.n.oOHble KBapKOBhle MO,ll.en11 [ r]. HeCMOTpi! Ha 

YHl1BepcaJibHOCTb 3T11X MeTO,ll.OB, MaJioe q11cno rrapaMeTpoB, ~aKTl1~eCKif, 

OHl1 IT03BOJli!KlT Bblql1CJil1Tb TOJibKO CTaT11qecK11e xapaKTepHCTHKH 11 ,ll.Jll1Hbl 

pacceRH11R, TOr,ll.a KaK 3HepreT11qecK11ll XO,ll. ~a3 pacceRHH/l y,JJ.oBJieTBOPH­

T0JlbHO orr11caTb He y.n.aeTcR. TI03TOMY 3,JJ.eCb rrpO,ll.OJilltaKlT 3~eKTHBHO 

11CITOJib30BaTbCR ,ll.Hcrrepc110HHble M0TO,ll.bl, OCHOBaHHhle Ha TaK11X OOJJ{HX 

npHHU11rrax,KaK aHaJil1Tl1qHQCTb, YHHTapHOCTb 11 rrepeKpecTHail CHMMeTp11i! 

[2]. HHllte Mb! OITHilleM ITO,ll.XO,ll. K pemeHl1Kl ,JJ.11crrepc110HHbIX ypaBHeH11n .J;.Jt -

pacceRHHil rrp11 HH3K11X 3Hepr11RX,paHee rrp11M0Hi!Billl1llCR K pemeHHKl 

ypaBHeH11¾ CTaT11qecKO¾ MO,JJ.eJI11. 

I. CTaTHq ecKaR Mo,JJ.eJib f -BOJIH J1 N -pacceRHl1R 

HarroMH11M ypaBHeHl-1$1 

JJN -pacceRH11R [ 3] : 
=-<> 

CTaT11qecKoil MO,JJ.eJIVI ,ll.Jlil f -BOJ!Hbl 

r,JJ.e 

1 / / 
+ -j ! Ji ! --, --.-.,-\ w -1.-V 

+ J __ - I di.J ? -A1Jni k.tw~' , ~ 
w'+ w , (I) 

/1,(. 

e ;_J;Ju;) -S~11JJw) 

o/3 U;.( 7/ 
3.n.ecb 6,tw) - ,JJ.ellcTBl1T0JlbHaR ~asa pacceRHllil B COCTORHHH 

C orrpe,ll.eJieHHb!Mll 3HaqeHHRMH ITOJIHOro H30TOITJ1qecKoro CITHHa T 11 

ITOJIHOro MOMeHTa KOJIHqecTBa ,ll.BHllteHHR J ' T. e. i. = (J.T, j,,.J) 
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)l - Mac ca ll W =-fr ~1-)I,.., - IIOJ!HaJI :rnepnrn Me30Ha B Cl1CTe-

Me 11eHTpa Mace, U (9;- qiypbe-oopa3 iPYHKI.llll1 l1CTO'-IHHKa, A - MaT­

PHUa rrepeKpeCTHon CllMMeTpllll, a '-lllCJia Ji rrponop11lloHaJibHbl 

KBa.n;paTy KOHCTaHThl Me3oH-HJKJIOHHoro B3aHMo.n;~IlcTBHJI 11 : A~·)1-= 
=- I. I 

,/IL• 

MeTO,ll;bl perneHllJl ypaBHeHlln (I) no.n;po6Ho ll3JIOJKeHl,I B o63ope [ 4J , 
OCHOBHW MOMeHTOM rrpll pemeHlll1 ypaBHeH11n (I) JIBJIJieTCJI y'-leT B11.n;a 

p!1MaHOBon IIOBepXHOCTll aMIIJil1TYA, '-ITO ,ll;OCTl1raeTCJI nepexo,n:oM K yHwpop­

Mll3JDmen nepeMeHHon ~V: 

w = I CL 'LC S;n. tJ. (2) 
II 

KOHKpeTHb!H Bll,ll; pllMaHOBOH noBepXHOCTl1 cne.n;yeT 113 o6mero perneH!1Jl 

ypaBHeH11Il -.$ -BOJIHOBoro Jitv -pacceJIHllJI, KOTOpb!e llMeIOT Bll.n;, aHa­

JIOrl1'-IHb!H !PaBHeH!1HM(I) c MaTplluen nepeKpeCTHOH CllMMeTp11!1 2x2f2]. 
Tor.n;a OCHOBHbl.e CBOHCTBa q>yHKI.\l1l1:, y.n;oBJieTBop1rnmHX (I), B nepeMeHHOlt 

W ¢opMyJIHpyDTCJI CJie.n;yDmllM o6pa3oM: 

I) --5 (w) - cTon6eu MepoMop<pHHX B nnocKocTH W ¢YHKI.IHil; 

2) ;S~fw)=-S(w""); 
3) ~(1-,~·)Jfw) = ,, - ycJIOB!1e YHl1TapHOCTll; (3) 

➔) S(-~} =: A/>!w) - ycnoB11e nepeKpecTHoil 

Cl1MMeTpllll, 

nBa BaXHb!X CBOllCTBa rrp11BeJill K TaKOH ¢opMJJil1pOBKe. Bo-rrepBb!X, 

q>JHKI.ll1Jl {A_ (11 - Cl1MMeTpl1tJHaJI cpyHKI.11111 W , BO-BTOpb!X, MaTpllIJ,a 

A y.n;oBJieTBop11eT ycnoB11JO TA 'j = 1, 
ll TIU3TOMY YCJIOBll~ nepeKpeCTHOlt Cl1MMeTp1111 ,ll;Jl/l ¢YHKU!1l1: 

Si (w) =. l+-.:2.<-·r/..ef(y•-rr{)Llw) 
. . _ I l l 

!1MeIOT TaKon xe Bll,ll;, KaK ll ,ll;Jl/l rpyHKI.11111 /t, i ( w/ • 
/ 

2 

TaKa/l qiopMJJil/JpOBKa 3a.n;atJll 1103BOJIJieT cpa3y ycTaHOBl/JTb Bl1,ll; rrp0113BO-

Jia pellleHlrn. ,lleHCTB!1TeJibHO, eCJil1 •'-</w)-pe!lleHlle 3a.n;a'-lll (3), 

TO ll 'PYHKUlll1 J/111; ft!»)]. Cf) (It') ' r.n;e qiyHKI.11111 131w) 11 C!Jfw) 
y.n;oBJieTBOpllDT YCJIOBll/lM 

~-;c;(w) =- ~(W; 
1 

':?Yf~i,J.':{}(f-11=!
1 

} :if (w) -;rw 1 1 
jfw) =: J/-~1 

1 

9(wJ= ';3(-w) 

J fw) =jfw+j i 

TaK:>Ke 6y.n;yT y.n;oBJieTBOpJITb yCJIOBl1JIM (3). 

Oco6eHHOCTl1 CTaTl1tJeCKOH 3a.n;aq11 1103BOJ!l1Jll1 CBeCTl/J pemeH11e 

Cl/JCTeMhl HeJIHHeillib!X Cl/JHry.JIIIPHb!X l/JHTerpaJibHb!X ypaBHeHllH (I) K 

aBTOHOJ,IHOH Cl1CTeMe HemrneilHb!X pa3HOCTHb!X ypaBHeHl/Ji:i (S). Cl/JMMeTpl11l 

¢YHKI.\l1H ll (~; .n;enaeT 3qiqieKTMBHh!M nepexo.n; K rrpoeKTHBHOMY npocT-

paHCTBY _,.r(w) = S_. {VI} , lJTO 1103BOJIJieT 110Hl13l/JTb nopll,ll;OK 
.s ·tw) 

- .I CHCTeMhl ypaBHeHlll1, 

II, 4>0pMy JI!1pOBKa 3a.n;a'-IH ,ll;JI/l Tili -paccellHll/l 

ECJill orpaHHlJHTbC/l ...S -BOJ!HaMll B aMll!ll1Ty.n;ax C H30Cl1HHOM 

0 H 2 H p-BOJIHOi:i B aMllJIHTy.n;e C ll30Clll1HOM I' npH.n;eM K 113BeCTHOH 

CllCTeMe ypaBHeH11n[ 2 J : 
c,..;;,, 

) . 1.:zJ =- J_ I ' Ym ;, t:i.'}_ 
t 't ..... 

:;; .) . ..:;t - ] 
f' ·- ' 

I 

t- ~?✓n tJn-) di I 
..2 '·+ '.:,i J .,.... .- ) 

(4) 

J1r.ji 11.)=-K~) 1j; (i)/l (5) 

k (;,) =c 7 /z-1 - ll _ 
1 J,j -3 ~ 

Y it , , , n -( -;:9 ,i;, s;8 
¼ 1), ¼ 

(6) 

:i 



3aMernM, qTo ;
5

- A~ :f 1. 

Bu.n qiyHKUtU'I K (~) CJIJleCTBeHHO ycJIO'l!CHReT aHam'l3 ypaBHeHul-i 

(4) no cpaBHeHt'lll C ypaBHeHt'IRMt'I (I) CTarnqecKoH MO,l(eJit'I. 3,necb HeT 

ocodoro CMHCJia BO BBe,neHt'lt'I qiyHKUt'IH r5,(.z) 

j . (.-:i) _ ,,Sl (~J-1 
L ,,L.j - -- - ' (7) 

:!_;_ K (if} 

IlOCKOJihKY OHt'I He dy,nyT y.n:oBJieTBopRTh npoCTOMY (He 3aBt'ICRilleMy OT J:. ) 
ycJIOBt'lll nepeKpeCTHOH CHMMeTpHH. YpaBHeHHR (4) t'I YCJIOBHe YHHTap­

HOCTH (5) onpe,neJIRllT qiyHKUHH Ji (J) , y,noBJieTBOPRKllJlt-!e CJie,nyKJIJlHM 

OCHOBHHM YCJIOBHRM: 

I) Jif;;..J - MepoMopqJHHe qiyHKUt'lt-! B KOMnJieKCHOH IlJIOCKOCTt'I J: . 

C pa3pe3aMH / - -=-:,/ - t] 
1 

[,-, 
1 

t" e,,,;,) ; 
2) J/'(~) = J(.1·; · . 
3) ]1-r,,};_(E+1~ =/ K(E} j},,(Etio)/;.· 

4) J,. {-i) =:. Ai~·()). / 

PemeHHe ypaBHeHt'IH HehpaJibHOH MO,ll;eJit'I [ 2] noKa3HBaeT, '-!TO 

pHMaHOBa IlOBepXHOCTh aMnJlt'ITY.ll;H pacceRHt'IR YHHqJOpMH3yeTCR Bee TOM JKe 

nepeMeHHOH VV (2).-Il03TOMY npe,ll;IlOJIOJKHM, qTo H B CJiy'-lae 3apRlKeH­

HHX Ilt'IOHOB pt'IMaHoBa noBepXHOCTh dy,n:eT t'IMeTh TaKOH JKe BH)J;. 

Tor)J;a npH,neM K CJie,nyKJIJleH qiopMyJIHpOBKe 3a,na'-IH. HaHTt'I qiyHKUHH 

ti, i, {W) = :i[J(w)J , y,noBJieTBOpRKllJlt-!e YCJIOBt-!HM: 

I) h,, {w) - MepmiopqJH!,Ie <i>YHKUHH B IlJIOCKOCTt'I W 

c) tr (w) ::: ( r~v; ; 

,1 

\ Ii 
l 

.~ 
i' 

1 / 
3) A;lht} Iii I») f 2 K (w) - ycJIOBHe YHHTapHOCTH • 

J (8) 

4) /2_ L-f-w) =- A) Iii (w) 

3,necb 

K. (w)=-ik[l:(wJ]== ~)'(w-j_). 
0TMeTHM HecKoJihKO noJie3HHX CBOHCTB qiyHKUt'IH K ("11) 

k fw) K(-~j== 1
1 

K.f~}K(~'+j=-f 
I 

K(W+l) = l<.(w}. 9 

Pa30dheM /((w) Ha CHMMeTpt'l'-IHyKJ H aHTt'ICHMMeTpt'l'-IHYD '-laCTt'I: 

/.:.5,(w} = K(w) -t--/rw)-= - C::-;~v', 
K.a. (w;) =- f<(w) -frwJ =- .<.iJ //W. 

Tor,na MOJKHO 3ailHCaTh '-!aCTHHe pemeHHH ycJIOBHSI yHHTapHOCTt'I. BBo,nR 

<i>YHKUHKJ H /vv} = l,,,~w) , nony'-IHM cJie.n:yDII1He '-laCTHHe pemeHt'IR yc-

JIOBHH yHHTapHOCTH: 

1-1.s fw) =- -K.lw)- (w-1) f<.ct_(w), 

1-1 ct (w) = -K 6v) - ( w -J) l<.s (w), 

1-/(w):::: -Kfw) !l(wJ::::-J.wK(w). 
I 

3a,na'-la (8) CYilleCTB eHHO CJIOJKHee aHaJiorH'-IHOH 3a,na-qH B CJtY':'-lae 

CTaTH'-leCKOH MO,l(8JIH. OCHOBHaH Tpy,nHOCTh CBR3aHa C TeM, '-ITO H3-3a 
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I: 

I 
:I 

K0HKpSTHoro BHAa ¢YHKUHH -K11 0Ha CB0AHTCR K HeaBTOHOMH0il 

CHCTSMe HSRHHeilHbIX ¢yHK~OHaJ!hHblX ypaBHSHHn. 

ill. PemaeMaR M0A9Rb 

ITpeHe6pe~eM B0RH0il c H30CilHH0M 2. ITepeilAeM K ¢YHKUHRM,Sitl) 

(7). TorAa H3 ycR0BHil (8) noRyqwM: 

( 1-Si/\ 77~1 [SJ-~11)-1) =- 1 (t+.Ji,Jil1/fs/w)-t) 

.S0 fw}J.J1-w)=1 
1 

S1 Ai')J1 (1-iv) ·=/. 

(9) 

M3 (9) noRyqHM HSRHHeilHoe pa3H0CTH0e ypaBHSHHe, HanpHMep, ARR 

¢YHKUHH S0 /11): 

J 'irwJp/w-t)-s/wft}S/w·-j1-JJw+1-1]t JJwf1S/41-1)-
- J.Sc (wr1) -t 1 = O. (IO) 

3A9Cb 'v 

KJw) =-
f-S;J-./Jlv' 

1 -+ J:r·~ i7 iv 
~ 

flpoH3BSASM 3aMeHy ..5.., (w) =-S,/w) -f- f. 
B ypaBH9HH9 (IO) AaeT 

_:L 

s/w+1) 
1 ::;--- - t-1v 

S/w-1) - !}- K. (w)-1. 

O6mee pemeHHe ypaBHeHHR (II) HMeeT BHA 

1 1 r :l ,7 
s/VI) ~ ;: 111 Ls xi, - j + J /w), 

fI0ACTaH0BKa 

rAe ) (w) ::: J /w+-j_) 
1 

; ·# (l'V} =jl~,/1
_} • 

<, 

(II) 

(I2) 

BepHeMCR K cpyHKUHH , .. \, {o,y) H Il0Tpe6yeM ARR Hee Bl,IIl0RHeHHR ycRo-

BHR YHHTapH0CTH .Solw).Svl1-w)=1· 3T0 npHB0AHT K CRS.nJIOmeMy 

ypaBHeHHIO ARR ~YHKUHH 

CJ rwJ -,... q__ (1-vv\ = - _j_ - -1- , 
<f 

I r/ J .iv _J 'i{_rw) 
o6mee pellleHHe K0Toporo 11MeeT BHA 

JI.} f / I I ) I.) I~ =. -;; / 1: ..,-. !J1<lw) r (w , 

3 !w) = - 8/1-w).. jlw)= Bfi-J/1-X.) I a0'(w-) = 8/i11-"). 
V J I I J .l I .) 

M3 (I2),(I3) HMeeM 0K0HqaTe~bH0 

SJ~}= f 1-_f !w-1){~------J;(~'~f)-r }I~} 
-J_-+ .1... /w·-.LJ !. - ..i.;vv-1) -t ,B(w) 

,J., .3 /... K.(w} ,,2., .J..J j J 

1>YHKUHH ...51 lw) BblpaJK:aeTCR qepe3 .sv In): 
9 ..._, 

.51 (v,;) =. 3v JI-, fvi,} I -.Sclwr1) f 1 = 
Jo (~t-1} 

I "-- f 1 "' I 
-.9 I< lw) r 3-(w~)K!w)-~ IH,:-J} :8/ivlfj 

1 '"" 'v 'f 

9 ;< lw) +; (w-1} K,l»}-x, (w-f)+j;~'tJ 
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OTMeTHM, qro B perueHHHX OTCJTCTByeT <;:) -npoH3Bon, 113BeCTHHli 

B perueHHHX CTar11qec1rnIT 3a,n;aq11, qro CBH3aHo C BH,ll;OM cpyHKl.\1111 /( &:-). 
TaKHM oClpa3oM, 3a,n;aqa O perueHHH ypaBHeH11i Ji];" -pacceHHHH, 

C MaTeMaT11qecKoli TQqK11 3peHHH, cymecTBeHHO CROJKHee CTaT11qecKoR 

3a,n;aq11. Pacc1,!0TpeHHHfi npHMep Bee JKe noKa3HBaeT, qro yqer pHMaHo­

BOfi noBepXHOCTH aMnn11ry,n;H Il03BORHeT BHHCHl1Tb HeKOTOpHe cymecTBeH­

HHe ocoCleHHOCTl1 perueH11fi 3a,n;aq11, HanpHMep, Han11q11e B pemeHHHX 

cpyHKl.\1111 }fw) · 
.3 3aK.,1!0qeHH8 aBTOP BHpaxaeT Clnaro;i:apHOCT h 3 .A .M emepHKOBY 3a 

MHoroq11cneHHHe 0ClcyJK,n;eH11H 11 none3HHe 3aMeqaH11H. 
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>Kypaanea B.1,1. 
06 OAHOM MeToAe pewettl-1A Al-1CnepCl-1OHHblX ypairnettl-11'.1 

7r1T·paCCeAHl-1A npl-1 Hl-13Kl-1X 3tteprl-1AX -

P4-91-163 

~ npeAnO>KeH nOAXOA K pewettl-1IO Al-1CnepC1-10HHblX ypaattett1-1i1 7T7T·pacceA­
Hl-1A np1-1 ttl-13Kl-1X atteprnAx, pattee np1-1MettABW1-1i1cA K_ pewett1-1to ypaattett1-1i1 
crnrn'leCKoii M0Aen1-1. Oco6ettttocrn noAXOAa npo1-1nntocTp1-1poaattb1 tta np1-1-

J .. ' ' , 

Mepe pewaeMOH MOAen1-1. 

Pa6oTa abmonttetta --a fla6opaTop1-11-1 Teopern'lecKoi1 cp1-1J1-1K1-1 OIIIAIII. 

Coo6me1rne 06'1,enHHeHHoro ~CTHTyU .R,tlepHbIX-HCCJI~OBBHHH. ny6Ha 1991' 

nepeaoA T.IO.AyM6pai1c 

. ZhuravlevV.I. 
On _a Method of Solution of Dispersicm Equations 

·for Low-Energy Pion-Pion Scattering 

P4-91-163 

I 

An approach is proposed for solving dispersion· equations for low-energy 
pion-pion scattering used earlier in solving equations of the static model. -The 

. approach is illustrated for an exactly solvable model. - . 

-The investigation has been -performed at the Laboratory of-_ Theoretical 
Physics, JINA. 
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