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1. ,[IOBOilbHO He06b14Hble CBOHCrBa CKailRPHbiX Me30HOB /l·3/ Bbi3Ba
IlH AilR CBoero 06bRCHeHHR PRA HHrepeCHbiX rHnore3 0 npHpOAe 3rHX 
4aCrHLI/4·6/ : qqqq, qqg' gg H T.A. npH4eM CYUlecreoBaHHe rmo-
6onoe H qqg RBilRerCR, BHAHMO, npHHI..IHnHailbHbiM AilR KBaHrOBOH 
xpoMOAHHaMHKH. Pac4erbl Ha pewerKe npeACKa3b1Ba~r AilR ner4aHwero 
rn~6ona c J PC = o++ Macey OKOilO 1 r3B /eM. ,Hanp. 171 I. CKa/lRp
Hbti! Me30Hbl Moryr Ha6Il~AarbCR, HanpHMep, e cneKrpax Mace 1111 - "' 

KK -cHcreM. Bee o6Hapy~eHHble K HacrORtlleMy epeMeHH raKHe 4acrHI..Ibl 
xapaKrepH3y~rCR reM, 4rO OHH IlH60 04eHb WHpOKHe ( C (1300)),IlH60 
pacnono~eHbl 6nH3KO K KK-nopory (S*, ll), no3roMy npH aHailH3e 
3KcnepHMeHranbHblx AaHHbiX noMHMO onpeAeneHHR napaMerpoe pe3oHaH
coe CileAyer paCCMarpHBarb raK~e H Cooreercrey~He napi..IHailbHble 
BOilHbl. 

HHree_nperai..IHR 3KcnepHMeHranbHbiX AaHHblx no npo1..1eccaM 1111-+ 1111 

H 1111-> KK B KaHane c KBaHrOBbiMH 4HCilaMH J p c = o++ OCilO~HeHa Heo6-
XOAHMOCrb~ y4era, KpoMe KK-nopora, B03MO~Ho; nocneAY~lllHX nope
roe ( ~~. ryry' H r.A. ), a raK~e BilHRHHR raKHX 3~~eKroe, KaK KOHe4-
HaR WHPHHa CKailRpHbiX Me30HOB, 3~~eKrHBHOe H30CnHHOBOe HapyweHHe 
BCil€JlCT B&.1e K +- K0 -n;:)"'HOCTIA M.:>rr <>R nPo..HAP <:: * ~ •• "l * ( Q~l'l) -

-c ( 1300) - CMeWHBaHHH 12•3•51 . ~R OnHCaHHR 3;HX 3~~~r~~ HCnOJlb-
30Ba/lHCb pa3IlH4Hble MerOAbl, H nOilY4HBWHeCR BbiBOAbl He BCerAa OAH
HaKOBbl/2,3, 5,8,9< 8 pa6orax /10, 11/ npH aHailH3e 1111 -pacceRHHR e s
BOJlHe HaMH 6b1Ila peailH30BaHa HAeR AOMHHHpy~ero BilHRHHR 6IlH~aH

WHX oco6eHHocreH; y4eT KK-nopora npHeen K paccMorpeHH~ 4-nHcr
HOH pHMaHOBOH noeepxHocrH aMnilHTYAbl 1111-pacceRHHR, KoropaR 6blna 
YHH~PMH30BaHa Bb160pOM HaAile~a~eH MOA€IlH 3rOH pHMaHOBOH noeepx
HOCrH. Pe30HaHC onHCbiBaercR ABYMR napaMH 6nH~aHWHX K ~H3H4eCKOH 
o6nacTH KoMnneKcHo-conpR~eHHbiX non~coe: OAHa Ha II nHcre, APYraR 
- Ha Ill, - H ABYMR napaMH HyileH B rex ~e r04KaX KOMnileKCHOH 3Hep
rHH cooreercreeHHO Ha I H IV IlHcrax. BilHRHHe yKa3aHHbiX Bblwe 3~

~eKTOB, npHBOARUlee K 3Ha4HTe/lbHOH HeynpyroCTH aMnilHTYAbl BbiWe 
KK -nopora, YAanocb cyMMapHo y4ecrb nyreM cMetlleHHR nono~eHHR 
napbl non~coe Ha I I I nHcre OTHOCHTeilbHO napbl Ha I I nHcre. TaKHM 
o6pa30M YAanocb xopowo (x 2/cr.ce . .,1,0) onHcarb 3KcnepHMeHranb
Hble AaHHble no 1711 -pacceRHH~ B KaHane C 1°(J p) = 0+(0+) B WHpOKOH 
3HepreTH4eCKOH o6naCTH OT 0,5 AO 1,9 r38 KaK B ynpyroH 4aCTH 
AD KK -nopora, raK H e HeynpyroH 4aCTH Bblwe KK -nopora. 8 pe-
3YilbTare aHailH3a 6biilH nony4eHbl napaMeTpbl pe3oHaHcoe 8*(980) H 
f(1300), 0AHaKO AilR BbiBOAOB OTHOCHTe/lbHO npHpOAbl 3THX 4aCTHI..I 
Tpe6yeTCR 3HaHHe KOilH4€CTBCHHbiX CBR3C~ 3THX MC30HOB TaK~e C 
APYrHMH KaHanaMH, HanpHMep, c KK . 

h~.ii:lnt'Uiiwil BHCMyt~ 
UtttHWX HCC' M'!liDIIud 
6"15/U·!~TEKA 
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3AeCb 6yAeT noKa3aHo, 4TO 3HaHHe 3neMeHTa 8-MaTpH~~ AflR 
rrrr-pacceRHHR B S-sonHe Ha 4-nHCTHO~ pHMaHOBO~ noeepXHOCTH B He
KOTOpO~ OKpeCTHOCTH yKa3aHHO~ B~We 4aCTH ~H3H4eCKO~ o6naCTH no-
3BOnReT nony4HTb, HCnOnb3YR aHanHTH4eCKHe CBO~CTBa 8-MaTpH~~. 
onHcaHHe npo~ecca rrrr ... KK e npH6nH>KeHHH ABYXKaHanbHO~ yHHTap
HOCTH H npH onpeAeneHHOM npeAnono>KeHHH OTHOCHTenbHO ~Ha KK
pacceRHHR. B~4HCnR~TCR KOHCTaHT~ CBR3H 8*(980)-MeaoHa c rrrr- H 
KK-cHcTeMaMH. 06cy>KAaeTCR B03MOlKHOCTb 6onee AeTanbHoro onpe
AeneHHR ~aHa KK-pacceRHHR AflR nocneAy~e~ cosMeCTHo~ o6pa6oTKH 
AaHH~x c 6onee B~coKo~ cTaTHCTHKO~ no npo~eccaM rrrr ... rrrr, KK. 

2. ~eHoMeHonorH4eCKH ABYXKaHanbHaR aaAa4a o6~4Ho onHc~eaeTCR 
~aaaMH KaHanoe 8 1 H 8 2 H napaMeTpoM ynpyrocTH TJ. 3anHweM 3ne
MeHT~ 8 -MaTpH~~ KaK 

2i8a 
S = 1J e aa a 

s 18 
12 = il;e 12 

' 
( 1 ) 

rAe a = l(rrrr), 2(KK) • TorAa ycnoeHe 2-KaHanbHO~ yHHTapHOCTH 
HaKnaA~BaeT orpaHH4eHHR: 

1}1 =1}2 = 1}, 
I; = Jr-I---T/~2 -, 812 = 8 1 + 82 (2) 

OTMeTHM, 4TO Mbl paccMaTpHeaeM s-eonH~ yKaaaHH~x npo~eccoe 
B H30CKanRpHOM KaHane. npH paCCMOTpeHHH B pa6oTax/10,11/s-BOn
HOBOrO rrrr-pacceRHHR B o6naCTH 3HeprH~ BnnOTb AO 1,9 f3B 6~n 
HCnOnb30BaH TOT ~aKT, 4TO npH COBpeMeHHO~ T04HOCTH 3KCnepHMeHTa 
BKnaA MHOr04aCTH4H~X COCTORHH~ (4rr, 6rr) npeHe6pelKHM /CM.CC~nKy 11~ 
c. Slbl/ H 6nH>Ka~wH~ nopor, Ha4HHaR c KOToporo, npo~ecc otiH2-
PY>KHBaeT 3Ha4HTenbHY~ HeynpyrocTb, RBnReTCR ABYX4aCTH4H~M (KK). 
Y4eT 3Toro nopora npHeen K 4-nHCTHO~ CTPYKType pHMaHoeo~ no
eepxHOCTH aMnnHTYA~· 

B cny4ae ABYXKaHanbHOi1 CHTya~HH (rrrr H KK) TaK>Ke HMeeM 4-
nHCTHY~ pHMaHOBY noeepXHOCTb. 3neMeHT~ S -MaTpH~~ ( 1) Sa~ HMe
~T npas~e paape3~ Ha peanbHOH OCH B S-nnOCKOCTH, Ha4HHa~~HeCR 

npH 4m~ H 4m~. npoHyMepyeM nHCT~ pHMaHOBOH noeepXHOCTH, KaK 
H s/10, 11/, B COOTBeTCTBHH CO 3HaKaMH Ha HHX HMnynbCOB KaHa-

noB k 1 = : J s - 4m~ H k 2 = ! J s - 4m iL aHanHTH4eCKH npoAon

JKeHH~x 4epea yKa3aHH~e paapea~, cneAY~~HM o6paaoM: nHcTaM I /~H-
3H4eCKOMy/, II, II I, IV cooTeeTCTBy~T 3HaKH (Imk 1 , Imk 2 ) 
= ++, -+, --, +-, T.e. HH>Ke KK-nopora sepxHHH 6eper pa3peaa 
Ha I nHcTe CWHBaeTCR c HH>KHHM 6eperoM pa3peaa Ha I I nHcTe, H, 
aHanorH4Ho, II I nHcT cwHeaeTcR c 4eTeepT~M, e~we KK-nopora I 
nHCT CWHBaeTCR C TpeTbHM H BTOPOH C 4eTBepT~M. 

Tenepb 3neMeHT~ S-MaTpH~~ MOJKHO aHanHTH4eCKH nPOAOn>KHTb c 
~H3H4ecKoro nHcTa Ha APYrHe nHCT~ o6~4H~M o6pa3oM, Hcnonb3YR 
CBOHCTBa~e~eCTBeHHOH aHanHTH4HOCTH H ycnoBHR YHHTapHOCTH B~We 

H HH>Ke KK -nopora. 3aMeTHM TonbKo, 4To KpoMe npae~x pa3peaoe 
3neMeHT~ S-MaTpH~~ HMe~T TaKJKe neB~e pa3pe3~, CBR3aHH~e C BKna-
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AaMH nepeKpeCTH~X KaHanOB H npOCTHpa~HeCR BAOnb peanbHO~ OCH 
AO - oo , a Ha4HHa~TCR 3TH pa3pe3~ npH S = 0 AnR 8 1l H 8 12 H npH 
s = 4m i -4m:; AflR s 22 • no3TOMY AflR s 22 npOAOnlKeHHe Ha I I nHCT H 
npOAOn>KeHHe c I I I Ha IV n~cT cneAyeT e~nonHRTb 4epea y4acToK 
paapeaa 4m~- 4m~ < s < 4m ~ • 

3anHweM MaTpH4H~e 3neMeHT~ Sa~ , aHanHTH4eCKH npoAOn>KeHH~e 
Ha He~H3H4eCKHe nHCT~, 4epe3 HX 3Ha4eHHR Ha ~H3H4eCKOM nHCTe: 

I I I I 2 

8 n = _1_ S III _ S 22 IV S 11822 - (812) 

11 I ' 11- I I I 2' 8 11 =---I--, (3a) 
su suS 22 - ( S 12) s 22 

si 8 l1 8~2- (Sf2)
2 

gil - III 11 IV 1 (36) 22 - -, s = --------, s = --' 
22 I I I 2 22 I 

s l1 8u 8 22- <8 12 > 822 

I I I 

sn iS12 
S III = 

...s 12 S IV = iS 12 
(3e) =--

' ' 
. 

12 12 I I I 2 12 I 
s ~1 S 11 S 22 - (S 12) 822 

~3 3THX COOTHOWeHH~ MOlKHO BHAeTb, KaKHM o6pa30M OC06eHHOCTH 
MaTpH4HOrO 3neMeHTa rrrr-paCCeRHHR Ha pa3nH4H~X nHCTaX nepeHOCRT
CR B MaTpH4H~e 3neMeHT~ npo~eccoe KK ... KK,rrrr. OTMeTHM TaK>Ke, 
4TO, KaK BHAHO H3 (3a), npH OTCYTCTBHH CBR3H Me>KAY KaHanaMH 
(8 12 =0) nOnHOCTb~ ynpyrHH pe30HaHC B MaTpH4HOM 3neMeHTe npo
~ecca 1-+ l,KpOMe nap~ non~COB B KOMnneKCHO-COnpRJKeHH~X T04KaX 
sr H s; Ha I I nHcTe, onHc~eaeTCR napoi1 non~coe Ha I I I nHCTe B 
Tex >Ke T04Kax sr H s* npH y4eTe nopora KaHana 2. Ha1-16onee npo
CTO~ cnoco6 BKn~4eHH~ CBR3H MC>KAY KaHanaMH (8 12 I 0), npoRBnR
~e~cR B HanH4HH HeynpyrOCTH B~We nopora 2, COCTOHT B CMe~eHHH 
nono>KeHHR nap~ non~coe Ha I II nHcTe. 

3. npH paCCMOTpCHHH e 110•111 s-BOnHOBOro rrrr-pacceRHHR B 
3HepreTH4ecKo~ o6nacTH, BKn~4a~e~ KK-nopor, M~ npeHe6pernH 
neB~MH pa3pe3aMH, BKnaA Ha KOTOp~X 6~n annpOKCHMHPOBaH non~COM 
BToporo nopRAKa B nonoJKeHHH nesoro paapeaa Ha I I nHcTe H cooT
eeTCTBY~~HM eMy HyneM Ha I nHcTe. B Ka4eCTBe MOAenH 4-nHCTHO~ 
pHMaHOBO~ noBepXHOCTH 8 11(s) 6~na B~6paHa ~YHK~HR 

z ,., - 1- ( j s - 4m 2 + J-;;_ 4m2 ) , ( 4) 
2q rr K 

1 --
rAe q 1 = J m i- m!. npeo6paaosaHHC ( 4) YHH~OPMH3yeT ~YHKL(H~ 811 • 
Ha pHC. 1 PHMCKHMH L(H~paMH o603Ha4eH~ Te 4aCTH z-nnoCKOCTH, Ha 
KOTOpbiC OT06palKa~TCR COOTBCTCTBY~~He IlHCT~ PHMaHOBOH nosepXHO
CTH; lKHpHOH IlHHHCH yKa3aHa ~H3H4CCKaR 06JlaCTb AJlR nepeMCHHOH z, 
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Jmz 

v, 

Rez 

PHc, I. KoMnneKcHaH z-nnoc
KOCTb, Ha KOTOpyw OT06p~a
eTCH 4-nHCTHaH PHMaHOBa no
BepXHOCTb ,ll;BYXKaHanbHOH 8-
MaTpHI~. lho6pruJ[eHHbJe nono
~eHHH nonwcoB (e) H HyneH: 
co 1 cooTBeTcTBywT 8 * ( IOOO)
pe3oHaHcy B MaTpH~HOM 3ne
MeHTe rrrr-pacceHHHH. ITonwc 
BToporo DOpH,!J;Ka Ha MHHMOa 
OCH H COOTBeTCTBY~H eMy 
Hynb annpOKCHMHPYIDT ~OH, 

4aCTb OKpymHOCTH B nepBOM KBaApaHTe, orpaHH4eHHaR T04KaMH i 
( "" -nopor) H I ( KK -nopor) , cooTBeTcTeyeT ynpyro~ o6naCTH. Pe-
30HaHc Ha Z -nnOCKOCTH B npOCTe~weM BapHaHTe npeACTaBnReTCR 4e
T~pbMR non~CaMH H CHMMeTpH4H~MH HM OTHOCHTenbHO OKpymHOCTH 4e
TbiPbMR HynRMH C CHMMeTpHe~ BCe~ KapTHH~ OTHOCHTenbHO MHHMO~ OCH, 
KaK H306pameHO Ha PHC. 1, T.e. OH MOmeT 6~Tb OnHCaH 4eT~pbMR 
MHOmHTenRMH 6nRWKe. Ha OCHOBe TaKoro onHCaHHR 6~nH npoaHanH3H
pOBaH~ AaHH~e/12/ no H30CKanRpHOMy S-aonHOBOMy rrrr-pacCeRHH~ B 
~~~;~;::~.: .. --:~ ~ ,6. ~ ,~ i~~. ~.iin uCtu1\...ncnvan ".:J J v..x.. AdHHbiX noTpetioea
nocb eeecTH ABa p·eaoHaHca 8 * H E. EcnH nonomeHHR nomocoe Ha I I 
nHCTe, COOTBeTCTBY~HX pe30HaHCaM, 0603Ha4HTb KaK Vs; = m 

0
-ir

0
/2, 

To nony4eHH~e napaMeTpbl peaoHaHcoa ecTb m
8

*= 1000:t5 MaB, r
8

* = 
= 48:t6 MaB, mE = 1552:!" 15 MaB, rt = 494:t35 MaB. HTaK, yKa3aHH~e 
a~we 3KcnepHMeHTanbH~e AaHH~e no "" -pacceRHH~ xopowo (x 2/cT. ca. 
~1,0) OnHC~Ba~TCR $OpMyno~: 

iYl-z )2 
(--~---

811 =- 1+ iy1 z n 
n=S*,E 

-~z n- z}_~z_~+ z)(~~- z) (z~*+ z) ---- (
5

) 

(1 - z~z )(1 + z
0 

z )(1 - z~* z ) (1 + z ~ z) ' 

rAe y 1 = 1,2634 - napaMeTp <t>oHa, z 8* = 1 ,2281+ i 0,15318, zs* = 
0,72984- i0,24186, zf = 2,8933 + i 0,59804, z~ = 0,34796-
0,056624. 3HaK 11

-" nepeA nepa~M MHOmi-1TeneM a ( 5) HymeH AnR 
o6ecne4eHHR npaaHnbHoro noporoeoro 3Ha4eHHR 811 (z = i) = 1. BenH-
4HHaMH CO WTPHXaMH 0603Ha4eH~ nonomeHHR COOTBeTCTBY~HX peao
HaHCY non~COB H Hyne~ B HHmHe~ Z -nonynnOCKOCTH, Ha KOTOpy~ OT0-
6pa3HnHCb I I I H IV nHcT~ PHMaHoao~ noaepxHoCTH. noA4epKHeM, 4To 
<t>opMyna (5) onHc~aaeT s-eonHoe~e rrrr-AaHH~e KaK B ynpyro~ o6na
CTH HHme KK -nopora, TaK H a peaKo Heynpyro~ o6nacTH e~we KK
nopora. YKameM TaKme, 4TO C HCTHHH~MH MaCCaMH H WHPHHaMH peao
HaHCOB M~ CBR3~aaeM nonomeHHR non~coe Ha II nHcTe, TOrAa KaK 

4 

nonomeHHR non~coe Ha I I I nHCTe a 3Ha4HTenbHO~ Mepe aaBHCRT OT 
a6cop6THBHb1X 3$$eKTOB, 

C ~enb~ npoeepKH npHMeHHMOCTH HAeH AOMHHHpy~ero BnHRHHR 
6nHma~WHX OC06eHHOCTe~, KOTOpaR CnpaBeAnHBa, B006~e rOBOPR, Ha 
AOBOnbHO Y3KOM HHTepeane 3HeprHH H Tpe6yeT cne~HanbHOro aHanH
aa a 6onee WHPOKO~ o6nacTH, M~ npoeenH cneAY~Y~ npo~eAYPY· 
Paa6HnH aHanH3HpyeM~e AaHH~e Ha ABe rpynn~ a HHTepaanax 3HeprH~ 
a oKpecTHOCTRx 8* - H ( (1300)-MeaoHoB. KamAY~ rpynny o6pa6oTanH 
no MeTOAY MHHHMyMa x 2 C nOMO~b~ $OpMyn~ THna (5), HO TOnbKO C 
OAHHM COOTBeTCTBY~~HM pe30HaHCOM H, ecTeCTBeHHO, B KamAOM cny-
4ae CO CBOHM $0HOM. 3aTeM M~ pacnpOCTpaHHnH o6pa60TKY Ha OCHO
Be <t>opMyn~ (5) Ha AaHH~e eo ace~ paccMaTpHeaeMo~ o6nacTH, BBeAR 
OAHOBpeMeHHO o6a peaoHaHca. B peaynbTaTe napaMeTp~ peaoHaHcoe 
H3MeHHnHCb B AOnyCTHM~X npeAenax 11 l/ , 4TO roeopHT 0 AOCTaT04-
HO~ HaAemHOCTH HCnOnb30BaHHOrO MeTOAa OnHCaHHR 3KCnepHMeHTanb
H~X AaHH~x. KpoMe Toro, nonomeHHe non~coa Ha I I nHCTe oKaaanocb 
aHa4HTenbHO 6onee cTa6HnbH~M, 4eM nonomeHHe non~coa Ha Ill nHc
Te, 4ero H cneAOBano OmHAaTb B COOTBeTCTBHH C HaWHM npeACTaene
HHeM o non~cax Ha I I nHcTe KaK CBR3aHH~x HenocpeACTBeHHO c na
paMeTpaMH pe30HaHCOB, 

0To6pameHHe {4) yHH<!>OPMHayeT TaKme MaTpH4H~~ 3neMeHT KK -pac
ceRHHR 8 22 . HcnonbaoaaHHe <I>OPMYn (3a,6) H (5) noaaonReT aanH
caTb BKnaA B 8 22 , HAY~H~ OT pe30HaHCOB H $OHa rrrr -pacceRHHR. 
Ha (3) aaKn~4aeM, 4TO ace non~c~ MaTpH4Horo 3neMeHTa 811(z) 
npHCYTCTBY~T TaKme B 8 22 H 8 12 B TeX me T04KaX z-nnOCKOCTH 

I _ -·--··-····-·· n I ··--··- ---..-.. 
/leCe Md ICJ\ 11\C JIVI\,IQA VI lltJVI It;./\. 11\¥ WonQ"1Vnt'tl1~ -1 J n...,'""lwt"" lt.JI '-'' 

y 8 22 eCTb HYnH Ha I I H I I I nHcTax, cooTBeTCTBy~He non~caM Ha 
Ill H II /T.e., HanpHMep, non~caM a T04Kax (z~)-1 H (z~*)- 1 cooT
eeTcTey~T HynH B T04KaX z* H z'*- CM.pHC.2/. HTaK, AnR MaTpH4-

- n n Horo aneMeHTa KK-pacceRHHR M~ MomeM aanHCaTb a~pameHHe: 

Jmz 

Rez 

-v, 

PHc.2. llono~eHHH nonwcoB (e) 
H Hyneii: (0), COOTBeTCTBYID
~ 8*(1000) - pe3oHaHcy H 
annpOKCHMHPY~X ~OH /Ha MHH
MOH OCH/, B MaTpH~HOM 3neMeH
Te KK -pacceRHHH. 
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iy1 + .z )e n 

Bee= Bx< 1 + iy1.z) n=s*,t 

(z~- z)(z n+ z) (z~*-z)(z~+ z) 

(1- z*nz) (1 + znz)(1- z~*z) (1 + z~z) (6) 

3AeCb SK npeAcTaenReT TY 4aCTb $0Ha KK-pacceRHHR, KOTopaR He 
AaeT BKnaAa B nw-pacCeRHHe, nocKOflbKy B npH6flH*eHHH ABYXKaHanb
HOH YHHTapHOCTH IS11 I= IS 22 I , cneAyeT noTpe6oeaTb e ~H3H4ecKOH 
o6nacTH 

ISx. I = 1. (7) 

KpoMe Toro, AnR npaeHnbHoro noporoeoro 3Ha4eHHR S 22 (z == 1) = 1 
nono*HM 

S K (.z .. 1) = 1. (8) 
npH npeo6pa30BaHHH (4) neB~H pa3pe3 8 22 OT06pa*aeTCR Ha Y4aCTKH 
npaBOH eAHHH4HOH nonyOKPY*HOCTH, Ha4HHa~HeCR B T04KaX Z+= 
"'/1- mif Q ~ ± im ITiq H HAYIJ4He BnflOTb AO MHHMOH OCH, a TaK*e H 
Ha BC~ MHHMY~ OCb. ~aCTH4HO H, KaK M~ YBHAHM Aanee, B 3Ha4HTenb
HOH CTeneHH BKnaA Ha 3TOM pa3pe3e Y4TeH nocpeACTBOM OnHCaHHR 
$0Ha OT nw-pacceRHHR B BHAe non~ca 2-ro nOPRAKa Ha MHHMOH OCH 
B T04Ke Ytl H HYflR B T04Ke -y1 lpHc.21, AJlR 6onee AeTanbHOro 
OnHCaHHR BKnaAa Ha neBOM pa3pege, B 4aCTHOCTH, Ha ero y4aCTKax, 
6nH3KHX K ~H3H4ecKOH o6nacTH, T.e. AflR onpeAeneHHR eenH4HH~ SK 
e (6), cneAYeT o6paTHTbCR K $QpMynaM (3a,6). HeTPYAHO BHAeTb, 
4TO BKnB!J: B S ~ nT ~;e~f'P~-? '"'= !"!':'."!!'~~~:/!!!~~~;!~, ~e !:! .. "!!~~~.!!.~~~ :----!= 
OnHCaHHe nw -pacceRHHR, MO*HO annpOKCHMHpOBaTb nOniOCaMH Ha 
OKPY*HOCTH B o6eHX nonynnOCKOCTRX H HYflRMH B KOMnneKCHo-conpR
*eHH~X T04KaX, a TaK*e napaMH non~COB B HH*HeH nonynnOCKOCTH, 
CHMMeTpH4H~MH APYr Apyry OTHOCHTeflbHO OKPY*HOCTH, H COOTBeTCT
BY~HMH HM HYflRMH B KOMnneKCHO-conpR*eHH~X T04KaX, aHanorH4HO 
H AflR BKnaAa B SK OT pa3pe3a Ha MHHMOH OCH. CHMMeTpHR OTHOCH
TeflbHO peanbHOH ocH pacnono*eHHR non~coe H HyneH o6ecne4HBaeT 
e~nonHeHHe cooTHoweHHR (7). B Ka4eCTBe nepeoro wara MO*Ho npeA
nono*HTb, 4To SK==l. TorAa, Hcnonb3YR $QpMyn~ l1), (2) H (5), 
( 6) , MO*HO B~4HCnHTb aMnnHTYAY npo~ecca "" ... KK. 

4, npoAeMOHCTpHpyeM OnHCaHHOe B~We Ha R3~Ke AeTepMHHaHTa 
MaTPH~~ ~ocTa d(k 1, t 2 ). B 3TOM cny4ae aHanHTH4eCKaR CTPYKTypa 
8-MaTpH~~ Ha BCeH PHMaHOBOH noeepXHOCTH B~pa*aeTCR KOMnaKTHO 
CfleAY~HMH COOTHOWeHHRMH 113,14,15/: 

s 11 = d (- k 1 , k 2 ) I d (k 1 , k 
1 

) , 822 .. d(k1 '-k2)/d(k1' k2) ' 
(9) 

2 s11 s 22 -s 12 =d(-k1'-k 2) ld(k 1,k2 ). 
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3AeCb d(s) = d(k 1, k 2 ) RBnReTCR peanbHOH aHanHTH4eCKOH ~yHK~HeH 
C KOpHeB~MH T04KaMH BeTBneHHR npH k 1 = 0H k e= 0. ,[\nR YHHTapHOCTH 
S-MaTpH~~ Tpe6yeTCR e114e, 4To6~ 

ld(-t 1, t 2 >1 :;, ld(t1 • t 2 ) 1. ( 1 0) 
1 

noHRTHO, 4TO npeo6pa30BaHHe ( 4) (z = <i1 (k 1 + ke)) YHH~OpMH3yeT 

~YHK~H~ d. CooTHoweHHR (9) TorAa nepenHc~sa~TCR B BHAe: 

-1 -1 I s
11

(z) =d(-z )ld(z), s 22 (z) =d(z ) d(z), (11a,6) 

S 
11 

(z) S 
22 

(z) - S ; 2(z) = d{-z) I d(z) • ( 11 B) 

YcnosHe peanbHOH aHanHTH4HOCTH TOrAa 3anHweTCR s BHAe: 

d(-z*) = d*(z). ( 12) 

H3 paccMoTpeHHR $QpMyn~ (5) H (11a) BHAHO, 4To, onpeAenRR 

d(z) =iz-5 (1+iY z)
2 fl (1-z*z)(1+ZnZ }(1-z'~z)(1+Z~Z), (13) 

1 n=S*,t n 
M~ nony4HM TaK*e C nOMOIJ4b~ (116) B~pa*eHHe (6) H C nOMOIJ4b~ 
(11s) - cneAY~IJ4ee cooTHoweHHe: 

1 - ty1 z 2 n 
s 2 = -( ) • * 

8 11 822- 12 1+ iy
1

z n=S ,c 

(1 + z ~z) (1 - znz )(1 +Z ~*z)(1-z~z) 
-------------~ 14) 
(1 - z~z)(1 + znz) (1 - z~*z)(1+Z~z) 

;~c.7Ct:iC~ i·iViniiV _...~liV,ID..;vua-.-c ~J•n DDI"'1t'I~Jicn..,,., 012 • 

MaTpH4H~H 3fleMeHT 8 12 HMeeT KHHeMaTH4~CKHe T04KH BeTBfleHHR 
npH 3Ha4eHHRX z, cooTBeTCTBy~Hx ""- H KK -nopory. 3To BHAHO 
H3 B~pa*eHHR 

-1 -1 -1 112 
s12~d (z)[d(-z )d(z )-d(z)d(-z)) ' ( 15) 

KOTOpoe HMeeT T04KH BeTBfleHHR npH Z = ± l H Z = ±i • Hx npOHCXO>K
AeHHe nerKO nOHRTb, eCnH BCnOMHHTb o6~4HOe onpeAefleHHe aMnnH
TYAbl T 12 : 

S12 ~ 2iv'"P7P'; T 12 , _ (16) 

rAe Pa = 2ka/Vs, H TO, 4TO ~ = :: /Y-1, 
3TH T04KH BeTBfleHHR nerKO B~AeflR~TCR npH HaWeH napaMeTpH3a~HH 
(13) H3 B~Pa*eHHR (15). OcTa~HHCR noA 3HaKoM KBaApaTHoro Kop
HR nOflHHOM 16-H CTeneHH C AeHCTBHTeflbH~MH K03~~H~HeHTaMH HMeeT 
KOMnneKCH~e KOPHH B HeKOTOp~X T04KaX z 1 H z 2, B T04KaX, CHMMe
TpH4H~X HM OTHOCHTeflbHO MHHMOH OCH H eAHHH4HOH OKPY*HOCTH, H B 
T04Kax, KoMnneKcHo-conpR*eHH~x seeM 3THM T04KaM. Ha pHMaHoBoH 
nosepxHOCTH yKa3aHH~e T04KH seTsneHHR pacnonara~TCR npH ABYX 
napax KOMnneKcHo-conpR*eHH~x 3Ha4eHHH s Ha scex nHcTax H onpe
AenR~TCR nono*eHHRMH non~cos pegoHaHcos H napaMeTpoM $0Ha. no
RBneHHe 3THX He,H3H4eCKHX T04eK BeTBfleHHR B 8 12 RBnReTCR H3Aep*-
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0,5 

+-1 
o.4L f if\k +- 2 

-
N 

~0,3t r "tf~ 
=a 2 

0,1 t 
0 

1,0 1,2 1,4 1,6 
-IS (r3B) 

PHc.3. 3HepreTHqecKaH saBHCHMOCTb MOAYRH MaTpHqHoro sneMeHTa 
rrpou;ecca 1111 -+ KK, nonyqeHHaH Ha ocHose 4JopMYn ( 13), ( 15). 
3KcnepHMeHTanbHbie AaHHbie: I - /17,18/ , 2 - /16/. 

KaMI-1 TaKoro npocToro oni-!CaHHFt peaoHaHcos s 1111- 1-1 KK -pacceFt
HHH H o6ycnosneHO orpaHH4eHHOCTb~ npHMeHeHHft B 3TOM cny4ae 
ABYXKaHanbHOH YHI-!TapHOCTH. OHH HaXOAFtTCFt aa npeAenaMH npHMe
HHMOCTH 3TOrO npH6nH>KeHHft npH VB;= 1 ,029± 0,171, VB; = 
= 1,47± 0,057, HO HX HanH4He He06XOAHMO Anft OnHCaHHft 812 B 
AaHHOH npocTOH napaMeTpHaa~HH. npHMeHeHHe 6onee cno>KHoro 
npeACTaBneHHft pe30HaHCOB AOnlKHO HCnpaBHTb nono>KeHHe C aHa
nHTH4eCKHMH CBOHCTBaMH 812 ; B 3TOM cny4ae MO>KeT OKa3aTbCft 
none3H~M ¢QpMani-13M MaTpH~~ peaK~HH. 

5. Ha pHc.3 1-1 4 AaHo cpaeHeHHe pac4eToe 18 12 1 1-1 $a3~ 8 12 
Ha OCHOBe $OpMyn (5), (6) H (14) C 3KCnepi-!MeHTanbH~MH peaynb
TaTaMH/16·19/, nocKOnbKy 6nH>KaHWHM noporOM B~We 1 f3B, KOTO
p~H Heo6XOAHMO, BHAI-IMO, Y4HT~eaTb npH onHcaHHH paccMaTpHeae
M~X npo~eCCOB, FtBnFteTCFt ~~-nopor /KaK MOIKHO CYAHTb, HanpH
Mep, 1-13 CBF13H 8*-Me30Ha C ~~-KaHanoM, nony4aeMOH H B (q~-, 
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3001 I I I ' I I I +I II > I I 

260 
I • I I 1 IV. It: 

.......... r .l .Al~·T Tit c::[ I 

~2~ 
L -N -(C) - ... -------~--- ~- ~-. ~-- t-1 

180L Yll. It'll., . I' I I +'I I -2 
t-3 

140 I 1 2 

1,o • ..rs ( r3B) 
1,4 1,6 

PHc.4. 3HepreTHqecKaH saBHCHMOCTb 4Jasw aMITnHTYAW npou;ecca 
1111-+ KK, nonyqeHHaH Ha ocHoBe 4JopMyn (13), (15). 3Kcne
PHMeHTanbHbie AaHHwe: I - 11 7· 181 , 2 - 1161 , 3 - /19/. 

1-1 e (qqqq) -KeapKoe~x MOAenFtx 121 I, To, CTporo rosopFt, onHca
HHe 812 AOnlKHO 6~Tb cnpaBeAnl-180 AO 1,1 f3B. 0AHaKO Ha CaMOM Ae
ne OHO, KaK o6~4H0 1 npOCTHpaeTCft Aanbwe. Ha pHC.3 MOIKHO BHAeTb, 
4To l812 I onHc~eaeTCFt npi-!MepHo AO 1,25 f3B, a $aaa 812 /pl-1c.4/
- 1-1 AO 6onee B~COKI-!X 3Hepri-1H. OTKnoHeHI-!e Haw1-1x pac4eToe oT 3KC
nepHMeHTanbH~x AaHH~x npH 1,25 f3B CBFt3aHo, cKopee ecero, c 
He06XOAHMOCTb~ BKn~4eHHft B paCCMOTpeHHe ~~-KaHana. npH aHanH3e 
AaHH~x no npo~eccy 1T1T -+ KK c 6onee e~coKOH cTaTHCTHKOH noTpe6y
eTCFt, BHAHMO, 6onee AeTanbHOe paccMoTpeHHe $oHa KK-pacceFtHHFt, 
06CY>KAaBweeCFt B nyHKTe 3. 

BBHAY onpeAeneHHoro ycnexa ABYXKaHanbHoro onHCaHHFt 1111- 1-1 

KK-pacceFtHHFt e H30£KanFtPHOH s-sonHe, MO>KHO B~4HCnHTb CBFt3b S*
MeaoHa c 1111 - 1-1 KK -cHcTeMaMH. B HaweM onHcaHHH eCTb e114e OAHH 
o~eKT E (1550), npOFtBnft~HHCft KaK pe3oHaHC, OAHaKO ero napa
MeTp~ CYII4eCTBeHHO OTnH4a~TCft OT 06U4enpHHftTOro f (1300) 111 • 
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HeCMOTPR Ha ycnex B OnHCaHHH ""-pacceRHHR 110• 111 , BKn~4eHHe B 
aHanHa AaHHbiX APYrHx pa6oT IKpoMe 1121 I H npoeeAeHHe 3Toro aHa
nHaa c y4eToM nocneAy~Hx HeynpyrHx noporoe IKpoMe KK, TaKme 
JTTI, 1717', ... I AOnmHo pewHTb sonpoc, RBnReTCR nH £ ( 1550) peaoHaH
coM, HnH B BapHaHTe C RBHbiM Y4eTOM TOnbKO OAHOrO Heynpyroro 
nopora (KK) 3~~eKTHBHO OnHCbiBaeT BnHRHHe 3THX KaHanoa cnoco6oM, 
HMHTHPY~HM peaoHaHc. HTaK, aepHeMcR K 8*-MeaoHy, OnpeAenRR 
KOHCTaHTbl CBR3H C KaHanaMH, KaK B/2,6/, 6yAeM Bb14HCnRTb HX Ha 
OCHOBe Bb14eTOB aMnnHTYA B non~cax Ha ll nHCTe, nOCKOnbKY HMeHHO 
nonomeHHe 3THX non~COB Mbl CBR3b1BaeM C HCTHHHbiMH napaMeTpaMH 
peaoHaHcoa. OnpeAenRR aMnnHTYAbl 4epea 3neMeHTbl 8-MaTPH~bl 

8aa = 1 + 2ipa T aa , ( 17) 

aanHweM HX aHanHTH4eCKHe npoAonmeHHR Ha II nHCT 4epea 3Ha4eHHR 
Ha I nHcTe: 

II T I I I Tu= u 8u• T~I2= T2~ -2ip1 (T:2)218l1 ' 

Til 
12 

I I 
= T 12 I 811 • 

TorAa H3 (18a) nony4aeM 

g2 * 8q2 
"''s = IP (z* -1) r1 __ 1 
4rr 1 s• 1 12 zs• 

I lim (1- z;..z)(1 + z s* z)S 11 (z) 1. 
z ... z:. 

(13a,6) 

( 18e) 

( 19) 

~nR Bb14HcneHHR g~KS* YA06Ho eocnonbaoaaTbCR aMnnHTyAoi1 T22 , Ho 
npH 3TOM H3 (186)BHAHO, 4TO HCKOMbiH Bb14eT nponop~HOHaneH 
(grrrrS * g KKS* ) 2 • T ·e. 

g2 g2- 8q2 2 
~. ~ = IP (z * - 1) p 0 (z * -~~- 1 (---2_) !lim (1-z* * z)(l+ z * z)S22(z) 1. 

4rr 4rr 1 s* ~ s* lz 12 z-+z*-1 s s 
s* s* (20) 

Bb14HcneHHe Ha ocHoae $QpMyn (19) H (20) AaeT 
2 

grmS* 

4rr 
.. 0,8. f3B2, 

T · e' g rrrrs.4'1 g KKS* "' 0•52 ' 

2 2 
g KirS* .. 3,164 f3B , ( 21) 

4rr 

3TO 3Ha4eHHe OTHOWeHHR KOHCTaHT CBR3H yme noRBnRnOCb paHee 
a APYrHx pa6oTax lcM.,HanpHMep, 14,8,811. 

0TMeTHM, 4TO AOBOnbHO Heo6bi4Hble CBOHCTBa CKanRPHbiX Me30HOB, 
B OC06eHHOCTH BblpOmAeHHe no Macce 8 * - H 8 -Me30HOB npH 3Ha4H
TenbHO 6onee CHnbHoi1 CBR3H 8* -MeaoHa c KK-cHcTeMoi:t no cpaa
HeHH~ C rrrr-cHCTeMoi:t, nony4a~T eCTeCTBeHHOe 06DRCHeHHe Ha OCHO
Be 4eTblpeXKBapKOBOH npHpOAbl 3THX 4aCTH~, KaK npeACKa3b1BaeTCR 
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a MIT-MoAenH MeWKOB 141 • 3To He YAaeTCR CAenaTb a npocToi1 AByx
KsapKoaoi1 MOAenH, HO, OAHaKo, AOCTHraeTCR B 6on~~ cnomHOH, TaK 
Ha3b1BaeMOi1 yHHTaPH30BaHHOi1 KBapKOBOi1 qq -MOAenH /S/, Y4HTb1Ba~ei1 
B3aHMOAeHCTBHR B KOHe4HOM COCTORHHH AnR CKanR~HbiX Me30HOB, AO
nyCKa~~ei1, Bnpo4eM, BeCbMa cepbe3HY~ KPHTHKY 21 , no3TOMy nony-
4eHHOe OTHOWeHHe AnR KOHCTaHT CBR3H (21) cneAYeT, BHAHMO, npH
HRTb KaK CBHAeTenbCTBO B nonb3Y qqqq-npHpOAbl S*-pe3oHaHCa 
HnH, BO BCRKOM cny4ae, KaK OTpameHHe HanH4HR 3Ha4HTenbHOi1 q~qq
npHMeCH K qq -KOH<)lHrypa~HH B <)lH3H4eCKOM 8*-cOCTORHHH. 

3Ha4eHHR AnR KOHCTaHT CBR3H (21) cneAYeT paCCMaTpHBaTb KaK 
npeABapHTenbHble, ~R YT04HeHHR 3THX eenH4HH, 4TO, enpo4eM, He 
AOnmHO H3MeHHTb Ka4eCTBeHHbiX BbiBOAOB OTHOCHTenbHO 8*, Heo6xo
AHMO BKn~4HTb B aHanH3) nOMHMO 3KCnepHMeHTanbHbiX AaHHbiX no ITIT

pacceRHH~ H3 pa6oTbl 112 , TaKme AaHHble APYrHx pa6oT 111 H npoae
CTH COB!ieCTHY~ o6pa60TKy AaHHbiX no s-eonHOBbiM npo~eccaM "" ... 1T1T 

H rrrr ... KK . npH 3TOM aAeKBaTHoe onHcaHHe acero HMe~erocR 3Kcne
PHMeHTanbHoro MaTepHana, e TOM 4Hcne H no nocneAHeMy npo~eccy 
IT.e. ennOTb AO 1,6 f3BI, Tpe6yeT y4eTa no KpaHHei1 Mepe 1717-no
pQra, a TaKme, eoaMOmHo, 6onee AeTanbHOi1 annpoKCHMa~HH <)loHa 
KK-pacceRHHR, KaK o6cymAanocb e nyHKTe 3. B 3TOH CBR3H CAenaeM 
3aMe4aHHe OTHOCHTenbHO peaynbTaTOB HeAaBHeH pa60Tbl/20/ , B KOTO
poi1 6ea y4eTa T04KH eeTeneHHR, CBR3aHHoi1 c 1717-noporoM, npoaHa
nH3HposaHbl AaHHble no yKa3aHHbiM Bblwe npo~eccaM e 3HepreTH4eCKOH 
o6nacTH, BKn~4a~ei1 y4aCTOK, rAe 3aMeTHO HapywaeTCR ABYXKa~anb
HaR YHHTapHoCTb.B 3TOM cny4ae Ha II H Ill nHcTax e OKpecTHOCTH 
K'K-nupul a IIUHt:tJU1tUI~n IIV.iiiV~g;,M:;~~ .. ~::~~;!:!:!~!-!~:~ ~ ~~~.!'l.rT~AnAnii_IAM S*
peaoHaHC npH MHHHMafibHOM OnHCaHHH B ABYXKaHanbHOH 3aAa4e,0AHaKO 
cneAyeT 6b1Tb OCTOpOmHbiMH npH HHTepnpeTa~HH 3THX AOnOnHHTenbHbiX 
non~COB KaK HOBbiX peaOHaHCHbiX COCTORHHH, He CBR3aHHbiX C 8 * , 
nOCKOnbKY y4eT 7J7J-T04KH BeTBneHHR BBen 6bl B paCCMOTpeHHe 8-
nHCTHY~ PHMaHoey noeepxHOCTb, H yKaaaHHble non~cbl anonHe MornH 
6bl nepeMeCTHTbCR Ha HOBble COOTBeTCTBY~He nHCTbl, KaK H AOnmHO 
6b1Tb npH onHcaHHH S* e 3-KaHanbHOM cny4ae. 

AeTopbl 6naroAapHbl C.6.fepacHMoey, A.6.roaopKoay H ~.naHHKY 
3a noneaHble o6cymAeHHR. 
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PyKOnHcb nocTynHna a H3AaTenbcKHH OTAen 
20 H~H~ 1986 roAa . 

Kpyna ~ •• Me~epRKOB B.A •• Cypos~es ~.c. 
""- H Kit -pacceRHHe H CKaJIRpHble MesoHbl 

P2-86-399 

B npH~nn.eHHH AByxKaHaJibHOA YHHTap~OCTH HCnOnb30BaHHe 
aHanHTH'IeCKHx' csoAcTB aMnnHTYA rrrr- H KK-pacceRHHR B 8 -sonae 
H onpeAeneaaoe npeAnono•eane OTHOCHTenbH~4oHa Klf-pacceRHHR 
nosaonRJOT onncaTb 8 -sonay npo~ecca rrrr-+ KK aa ocaoae aaannsa 
AaHH~ rrrr-pacceRHHH. YqeT 4-nncTaoa CTpyxTyp~ pHMaHoaoa no
aepxaoCTH paccMaTpHBae~ aMnnHTYA npOH3BOAHTCR B~60p0M HaA
ne-~eA MOAenH 3TOA nosepXHOCTHt YH~PMH3YJO~eA 3TH aMnnHTy~. 
B~HcnRJOTCR KOHCTaHTbl CBR3H 8*(980)-MeSOHa C '/ITT- H KK-cnc
TeMaMH: 1 mrS* I IKfs•• 0,5. 

Pa~OTa B~nonaeaa B na~opaTOPHH TeopeTnqecKoA ~3HKH OHXH. 

Coo&ileHJie OG.emmeHHoro IDICTHT)'T& QepRWX HCCne.llOB&HHH • .lly&la 1986 

llepeaoA T.n.~yM~paAc. 

Krupa D .• Meshcheryakov V.A •• Surovtsev Yu.S. 
.,., and KK Scattering and Scalar Mesons 

P2-86-399 

In a two-channel unitari ty approximation the use of ana
lytic properties of 8 -wave rrrr a!}d Kf scattering amplitudes 
and certain ass.Uioptions on the KK-scattering background all~ 
tis to describe the 8 - wave of the .,., ... Kf process on the ba
sis of.,., scattering data analysis. A 4-sheeted structure of 
the Riemann surface of the considered amplitudes is taken into 
account by means of a proper model of this sufface uniformi
zing these amplitudes. The coupling constants of 8*(980)-me
son with .,., and Kf system are evaluated: £,IrS•/ I Kfs• • 0.5. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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