
OE'bEilHH EHHbl .11 
HHCTHTYT 
flilEPHbIX 

1-1ccnEnOBAHl-1l1 

ily6ea 

.-.·~:~ 
-•❖:-::i 

:!~//•"· f 
~·_...;.. l:.: . . 

.... ,.,;,,,.,.. ..... "H•~·-:•.~-,:.~.:~-~-::•,~--l . ... •~a .~.-
··•·•····•••'•·····:~~;•.-.-.. . -·-··· 

·:a: 
:a: ... a = "" a 
! 

0 .8. ,ayM6pIDic 

f 3 I<: '") l I I 1 T. 3 

P2 - 6038 

• • 
I 
I 

M O,aEJib HO-HE 3A B 11 CM MOE 

OTTPE,aEJIEHJ1E HYJIE~ AMTTJIJ1TY ~ 

• .. 
~ 

+ 
K-p - PACC EHHJ1H BTTEP E,a 

1971 



P2 - 6038 

0.8. ,ll;yM6pai1c 

MO/li'.:JlbHO-H I'.: 3A Bl1Cl1MO E 

onPE,llEJIEHJ1E HYJIEM AMnJIJ1TY,ll 
+ 

K-p - PACCf~HHJ1H BnEPE,ll 

ll1111pan.w110 n Nut'lrsr Ph;rBieB 

Hay1tuo-Texuu1tecaaa 
6u6n:aoTeKa · 

OIUIH 



llyM6palic O,B. P2-6038 

+ 
MonellbHO-He3aBIICIIMOe onpenenea11e Hyneli aMITIIHTYJl K- p·-

paccega11g anepen 

C n0Momb10 aHal!IITll'!eCKoro npOJl01IlKeH11g aMITIIliTYJlbI, napaMeTp1130BBH

HOli B qJll311'!eCKOli 0611aCTII, K KOMIT/IeKCHbIM aHa'!eHllgM 3Hepr1111 Bbl'!IICl!eHbl 

no110)1<ea11g ayneli aMn1111TyJlbI Kt P - paccega11g anepen. 

MeTOll OCHOl38H Ha IICITOllb."30BaHIIII 113BeCTHbIX CBOliCTB aHa/IIITll'IHOCTII 

aMITIIIITyJlbl paccega11g II 3H8Hllli 3KCnep11MeHT81lbHbIX JlBHHbIX B orpaHJI'!eHHOM 

11aTepaa11e sHepr11li, He Tpe6y10Tcg a11KaK11e npeanono:;ceang o no1110CHbIX '!11e

Hax II· 06 aMill!IITYJle B HeqJII31I'!eCKOll: II aCIIMITTO'T'l!'!eCKOli o6nacTgX, 

npenpHHT O6be,llHH8HH0r0 HHCTHTYTB JIA8PHhlX HCCJ18,ll0B8HKI. 

)br&la, 1971 · 

Dumbrais O,V. 
P2-6038 

Model-Independent Determination of Zeros of the 
K~p Forward Scattering Amplitudes 

The locations of zeros of the K±p forward scattering amplitudes 
are calculated by means of the analytical continuation of the scatter
ing amplitude parametrized in the physical region to the complex 

wlue·s of the energy. 
. . ·• . The meth_od exploits the known analyticity properties of the 

1tf!.:t~t~~~r~~~~~VaTue~;~~~i~u~ti~~\~~)~1~f-§~~ 
reqwres no assumptions about the residues ot·the~·hyperon·"polEr'""'''"·'• 
terms and · the amplitudes in the unphysical and asymptotic regions, 

Preprint. Joint Institute for Nuclear Research, 
Dubna, 1971 

I. 

I. _BB8A,8HH8 

B noCJl8AH88 BP8MH npoHBHJICH HHTepec K AHCnepCHOHHblU COOT

H~meHHHM AJIH norap.1:t(j)Ma 8MllJIHTYAbl/I-3/.H AJIH ee o6p8THOtt BenzqH

Hbl/4/_ Ilpz noMOIIIR nepBNX M~ZHO onpeAenHTi (J)aay aunnHTY~bl, ecnz 

H8B8CT8H ee MO~Jli, 8 T8KZ6 nyTeM cpaBH6HHH C SKCil6PHM6HT8JIDHbl

MH A8HHHMH npoBep.aTi npe;itnonaraeMb18 -CBOitCTB8. 8H8JlliTHqHOCTH. B 

qaCTHOCTH, OHH MoryT CJIYl!tHTD npoBepKott COBM8CTHOCTH OCHOBHblX 

npeAnOJIO~eHHit C A8HHWH no AH(JJ(j)epeH~H8JIDHOMY ceqeHH~ H (j)aae 

aMnJIHTYAbl ynpyroro pacceHHH'H BnepeA •. ;l{.HcnepcHOHHbl8 COOTHomemrn 

AJIH o6p8THO~ B8JIHqHHbl 8MilJIHTYAb1 MoryT noMO% H8M CBH38TD paa

JIHqH!,16 nap8M6Tp!,!, qTo OC066HHO B8lltHO B CJiyqae K8OH-HYKJIOHHO.I'O ·: 

pacce.aHHH, AHCnepCHOHH8H T6OPHH KOTOporo BC8 e~e CTP8A88T 8H8-

qzTeJ1iHblMH H8AOCT8TK8MH. IlOCKOJlbRY HJ~Y. 8MllJIHTYJUl_HEJIHDTCH CHH

ryJIHPHOCTHUH ee JIOI'8pH(j)Ua H o6p8THOtt BenzqHHbl, TO 3H8HH6 nOJIOJKe

HHH 8THXHyJle~ HBJIH8TCH He06XOAHMblM npH pa6oTe C .3THMH AHCnepcH

OHHblMH cooTHomeHHHMH. HynH B·HHX Hrpa~T poni HeHaBeCTHblX napa-
. ' 

M8TPOB no~o6HO KOHCT8HT8M CBH8H H KOHCT8HT8M BliqHT8HHit B o6blqH!,IX 

AHCnepCHOHHblX COOTHOW8HHHX. 

B OTJIUIJH8 OT paClOT no Jr1p - pacceHHHef5,6/, 
♦ 

ABHHble o HYJIHX aMnJIHTYAhl K-p - pacce.aHHH BnepeA Ha.M 
H693B8CTlibl, •. • · 

QqeBHAHO, qTo, pa6OT8H C AHCnepCHOHHb!MH COOTHOmeHHHMH AJIH 

JiorapH(j)Ma HJIH o6paTHOit B6JIHqHHbl. aunJIHTYAbl, H8AO CTpeUHTDCH K . 
. ' . . , 

. TOMY, qTO6bl 8WJnHTYA8 HM6Jl8. no BO8MO~HOCTH M8Hbme eyJie~. Iloa-

TOMY OTHOCHTeJiiHo npOCT8H CTpyKTypa O6blqHblX 8MnJIHTYA Kip ~ 
pacceHHHH BnepeA A6Jl88T HX'6OJiee ~p6,llnoqTliT8JlDHhlMH, qeu CHMM6T

pzqHaH ( wecTb nonapHo' CHW46TpffqHbl,X HyJie~) HJIH 8HT:11CHMM8TpHqHaH 
. /4/. . 

(~HTb.HyJie~) 8MDJ1:11TY~b1 • 
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~nfl 1IOK81Il138U1111 Hynen Mbl npl1M6Hli1Il1 TeXHHKY ~830BblX KpliBblX.

~830B8fl Kpl1B8fl OilP6'A61Ifl6TCfl COOTHOW6Hl1eM 

rh( , l _ ,.i.,./-,,. A (w) _ J. · 
't' W/ := ""'--;/ 9)(w) - ~ I - (I) 

r,l{e 4 (c.u) = 9):(w) + i-A/ w) HB1IH6TCH aMnnHTY.llOii Ktp
- pacceHHHH Bnepe,ll B nac5opaTopHOH CliCT6M6. HopMliPOBK8 Bb!Clp8H8 

T8K, qTodu onT11qeCK8H TeopeMa HMena Obi BH,l{ 

i!c w) = 1t1t A± (w) I I< •'I (2) 

r,l{e K n w ·- HMnyn:&c H aHepr11H KBOHa B naoopaTopHon-cncTeMe 

COOTB6TCTB6HHO, QqeBH,l{HO, qTo ;aaoBble KPHBble MoryT nepeceKSTI,Cfl 

TOlI:&KO B HY1IHX'H nonrocax 8Millil1TY.llb1, KOTOpb16 HBRHroTCH norapH~Mli

qeCKliMH TOqKSMH BeTB1I6HliH. TeopeT11qeCKH MOl!CHO 1IOK81Ili8liPOB8T:& HY~ 

nn TaIOKe n npn noMOl.llli-KPliBblX nocTOHHHoro MO.llYRH, KoTopb!e ,11om1ti-Ihl 

6UTii opTOI'OH8JI:&Hbl K ;aaoBUM KPliBblM, 0,l{HaKo 'npaKTHqecKn npn no

MO~H KPHBblX IlOCTOHHHOro MO.l\YlIH oqeH:& TPY'AHO, 8 liHOI',118 li H6B03-

MOlltHO onp6,l{6llliT:& Il01IOl!C6Hli6 Hynev/6/. 

Mu BblqHcnnnn aMnnnTy.llbl - ft ( w) nyTeM o6oc51.1leHl1H Hawerq 

MO,l{61I:&HO-H638Bli011MOI'O M6TO'A8 8H8Jil138 ,ll8HHblX no ynpyroMy pacceH

Hliro Bnepel{/7-Io/. 

2. 0 M8T6M8Tliqecl<_Hn 8H8Jili8 

Onpe,l{eJIHM <11YHKUHro pacxOl!C.llBHl1H 

• 
,A(w) = /_ (w) + ~;,_mr.1{w) ., (3) 

r.z1e 
,., 'w ·f ,- [ 6+(c.u')_ ~---

J_(w): Cw'- m1e>Cw'1-~) 
. . 6_ ( W 1) , I ( 4) 

- ( iu•.,.m,.)(w'-wJ.f 1dJ.~,, 
m,c 

4 

W · - H814Cl01I:&W8H 3HeprHH, npH KOTOpol,t ~3B6CTHO 3KCnep11M6HT8Jll,

HOe 3H8tl6HH6 ·IlOnHOro C6tl6Hl4H 6;t(w) • 

PaCCMOTpHM 38MKBYTYI KOHTyp B UJ - MOCKOCTH 1 COCTOHDIHl,t-

H3 npHMoli JIHBHH, coe~HHlllJl61,t TOtlKH -w + i. C H W +l! cr~o, 
K nonyOKPYEIOCTH S (YI) • llpHM6HHH . T60P6MY Koma K <I/YHICUHH -

F(w' ·w) = /_(w') 
I Cw'+m )(au'-w} 

. " 
(5) 

BAOlll, ~Toro KOHTypa H acnon:&ayH xopomo H3B6CTHY6 CB0'1CTB8 8H8-

DTHqHoCTH H KpOCC-CIUOl6TPBll Jt ( C.U) /III, nerKO nOK838~1>, 

UO~.,JtJUI -_W ~ W ~ W 

A(w) = U(w) + w ;""' ](w) + ~+ ( m,c) 
1 

rJte 

U(w)=~[' 1'X(Y) __ 
1f L cw,+m,,Xvt-1uJ 

l'::A,t 

-_ m" +J -1f_(uiJ J.w 1 1 
(w1+m")(w'-w) 1 

w1_,A 

. .a. ·_,. .a. 
w = m,- - '", - '"" 

y . • ' ' ·. ,.,n, 

X CY)=· r,c Ctny -,,,,>"- rn! J 
. - - ',,nA I 

f'. 

J(w): Jrn J. J .. {w1
)Jw

1 

(w'+m.J(w 1-w) 
S<wJ 

a 1, - KOHCT&llTa CBHSB Kp Y • 
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(6) 

(?) 

(8) 

(9) 

(IO) 



IlP8All01IODM, qTo llOJIHl:l8 ceqeHHH 148B8CTHli 8KCll8PHM8HT8JII,HO 

B 0611aCTH m" ~ W :!::; y/ - , T8K qTo HHTerpan 

MOmlO cornaCHO (4) BHtIHC.JlHTI>Allll BC8X W • DOBTOJIY eCJIB 

H8B8CTH8 148 8KCil8PHM8HT8 npH K8KOA-TO 8HeprHH w_ , TO A (':;w) 

cor:naCHO. (3) · Bl:lp83:88TCH qepea 8KCnepHM8HT8:n:f,Hl:l8 A8HHl:l8, . npH · 
? . 

!Cw) 
/±(w} 

STOil A1IH - K P.. . - pacceHHHH Ha;zto npHM8HH-TI! yc:nonHe xpocc- _ . 

CHl0(8TpHH /_(-w) = 1: ~ UJ) ' • C ;ztpyroA CTOpOHl:l, ypaBHeHHe 

( 6) npe;ztCT8B1IH8T A ( W) : K8K cy~y H8HSB.eCTHl:lX BK1I8;ztOB OT 
.. •,,; ' . 

H6~HSHlJ8CKOA H 8CHMllTOTHlJ8CKOA o<5:nacTeA. Moeo no;nyqHTI, 61:lCTpO 

CXOAKllt88CH paa:noaeHHe ;ztnH ~YHK[(H~-A{w) npH llOIIOD(H OAHOrO HS· 

B8plr'I8HTOB KOH~Op11Horo OT0<5pazeHHH. --,. ' . 

Ha ypaBH8HHH (7) BH~HO,'IITO e~HCTBeHH~- CHHrynHpHOCTSWH/l(wJ 

B W - mIOCKOOTH HB:nHllTCH -0()8 rHn&pOH:Hl:lX nomma H He~~f3HqeCKHI 

paspes, C08;ztlr'IHllllD(HI TO'IIKH B8TBH8HHH npH w.,.A lr'I m,c • 

BB8;zt8M HOBYD nepeM8HHYll 

l<: V w- m,c', .:. ~ w_- w~: . (II) 

(w-T" + 'iw-Ws · _, 
DpH llOAXO;ztftllt8M Bl:l<5opiKB8;ztp8THl:lX KOpaen·" (II) npe;ztCT8B-

:naeT·~~oC5oA KOH~OpMaoe oTo<5pazeHHe f ( i.») ", KOTopoe npeo<5pasyeT 

BCll w - MOCKOCTI, B e;ztHHHlJHl:lA xpyr ' f ' = I. C Apyrol CTO

pom, _ ~YHKillffl 3(w) Hll88T TOUH BeTineHHH TOn~KO npH w::t\v, 

T8K lJTO ee MOZHO pas:noJ:HTI, B pll;zt .no W A.JIH f WI< V/ . no

STOMY, KBK BH;ztHO HS (6), ;zt.JIH I wl < W ~YHKIU'ID pacxoQeHHH 

MOZHO npe;ztCT8BHTI, B 4!0p11e - -
. A(w) = t ~' Lan r + 

A n•O 

w 1- m,i; -1r' 
I e,. w", 
n=o 

(I2) 
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r;zte In:: Im.f· J_ c~•; k• - . (B> 
_ ._ w''".,..'(""'1-m,J 

/
7 8/ SC'ilJ - - . 

B pa6oTax .· ' IUl onpe;ztemmi1 ]J.1Ill cJ)H3HlI8CKHX 3HatJeBHfi1 u., 

H j KOSqJqJHUHeHTl:l paanoiteHHH (12) c KOHe'IIHmt tJHc:nou qne11on 

nyTeu no;ztrOHKH (12) K · aKcnepm.rnHTallI>Hmt aHatJeHIUIM Re 4 (w). 

B HTOre UH a11aeu WYHKilHD'pacxoz;zi.eHHH A (w) Ha onpe;zteneH110~ 

yqacTxe peaJII>HOH OCH B ' -nJIOCI<OCTJl, Ha ROTOp0!.4 61ma -npon.3-

Be;zteHa IlO]{rOHKa. OcTaeTCll npo;zto;n:;;;HTI, !J!YHKilHll pacxoiK]:\eHlIH K KOJ.m-· 

nexcHHM 3H8lJ8HlUIM SHeprHH, T.e._ BhllJllCmlTI, A (w) cornaCHO (12) 

npli ICOMilJI8KCHblX 3Ha'lleHHHX t H W , a. ;ztUJlhwt:, 3HUH f!c jj(,.,.,) 

11 fmA(~J1rn (3) HalTH 5}_(u.,) H A_Cw) . 

3. PeayJII,T8Thl 

PeaynI>T8Thl BHlJUC:118HHii npe]{CTaBneHli rpal))11tJeCKH Ha pHcyHKe 

r;zte c}/a30BHe xpHnue (I) noKaaaHhl 1ca1t ~yH1CI\1,H & &AJ n Im i.v 

IlpHBC]{eHa Taxze O;ztHa KPHB8fl IlOCTOHH!loro 1:o;zi.yna • 

BH;ztHH ;ztBe TO'llKH, B KOTOpl:lX ~aaonue KpHBhlC nepeceKallTCH. 

IiepBaH TOtJKa COOTB8TCTByeT J\ -IlOJIDcy •' BTopyro TOtJKY - · '°"o = 
(O,OS2; 0,49'), MH HHTepnpeTMpyeu KaK IlOJIOliteHHe Hyna. BTopoil 

Hy;n1,, COilpHliteHHHii STOMY, nell.HT B HHntH8i! nonynnOCK?CT.1-1. 

l1HTepeCHO onpe;ztenWi'I,, J{OH8'11HO, CKOJihlCO Hyneii HUeeTCH BOOul;\e. 

C:ne;ztyH paCioTaM /I2 ,13/, uu nonyqae:~, 'l'.1.'0 

II()/· L •• ,._
11

-t/>"-J/~I ;t-.oJ/1' (14) r- W ,._, ~•W • W • W/ J 

r]{e </J - (laaa a11n11nTy]J.u /_ onpeAenetta .1vrn peanI>Hh!X attalleHJ-ill cu 

TaK, 'IITO <p =O BHe paape,mn Ha peaJ.11,Hoii ocn, a n n nt - -quc

no n;;nefi n nc,m'Jcon m.mnwry;ztU. ,h: ~Hae;.1 1 qm Ha KOHJ.taX npanoro 11 
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iwnoro pa3pe3on ~- ( w~,l;. O, 9)_ (-m")=~~o. llpo.u;onEaH · 
, . 

tp (w) 1e t oo , Haxo,u;mJ </)(oo) ~ f'<--J=r., CneAoBa'i'em,Ho, J/_{wJ/,.,, 
'-' • /w/'"-J. • iipe)monaraH, 11To ~(.t!) -_, ~ , ua oc11011e 

on:n111ec1toii Teope1u,1 3aICJII011aeu, 11To ft =J. 

· ~bl Hal!IJIU )I.Ba 11ym1; TpeTHH HJJII>, H3-3a 3H8KOB Bblllei'OB ·A -
yj ~ . -IlOJIIOCOB, ,il;OJI;iteH HaX0.11,UTI>CH Ha peaJII,HOH OCH B HHTepnane 

~ < w <. '°"'E • K coJKaneHHIOi Ham ueTo;zt ue noanonHeT zccne.11,o-

11at·I> 8'l'J' OOJiaCTI> H3-3a IlJIOXOli CXO](l!llOCTH pH]ta B (12) .11.8JIIifile 

A -noJ110ca 17
, 81. i~H noaTouy OTKaaaJIHCI> OT npo]-lOJilieHHH A Cw) 

,48J!Ii1Ile OT L\eHTpa D f -IIJIOCKOCTH, 11eu 111::::0,l'. B ,..., -IlJIOCKOCTH 

3TO K8K pa3 H COOTBeTCTDyeT 381IlTpmconaHHOM oonacTn. UJIH Toro, 

l{TOObl HCCJie,u;onaTii STY OOJIQCTI>, oqenH.u;Ho, HeO◊X0.11,HMO HCilOJII>30D8TI, 

06Hl{Hb!e lll,ll{~ICJieHIHI Ha ocuone ;zurnnepcHOHHlilX COOTHOiaeHHH. B aTOH . 
.. ± 

CBH3H MN xoi·em1 Gu ynouHHYTI> o pa60Te/I4/, r.u;e ;ztJrn K p - pacce-

HIHUI IIpH.MeHHJICH MeTo;zt, Ol{eHI, IlOXOll!UH Ha Haw /b, 9/. ADTOPH paoo

. Tb! /li~/ HCilO~I,30BaJIM TaK H33UBaeMoe OIITHUaJII>Hoe OTOCipaliteHHe ( c.t., 

-nJIOCICOCTI, O'.l.'06pai.i:aJ1ac1, B 3JIJIHilC), KOTOpoe yneJU11{HBaeT 00JI8CTI, 

CXO;i-UIUOCT}I. :.iu, 0.11,HaKo, ;ztyMaeM, l{TO HX MeTO.l{, XO'l'H H MOJ.llHee B 

npnm:imie, llpli;l.l JIH ;l.l8CT l{TO-HHOY](I> Ha npaKTHKe; IlOCKOJILKy HX 

3JIJIHilC (eCJIH H8pHCOB8TL ero B COOTBeTCTByro~eM M8CWTa6e!) oqeHI> 

6Jll130It K Kpyry • 

ii nupalltaro 6J1aro;ztapHOCTI, B.J • .oanyHH 38 oocy,K;zteHHH H H.M.KyH

Hy 3a :spHTHqecue 3aJ,[81'.laHHH. 
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