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HHTepec It npoueCCaM paCC6H~ nceB~OC~HHX MeSOHOB, B ~acT
HOCTH 1J('K-f&f(;, KK,~? ' 06YCJIOBJIeH B SHa'll1TeJI.bHoit CTeneHH TeM, ~TO 
B cneKTpax MaCC BOSHHKaEmHX COCTOSHHH Ha6~amTCR nerKHe ~HB. CBO~
CTBa KO~OPHX onpe~e~CR B KOHe~!OM CqeTe WHSHKOtt 6oJI.bmHX paCCTO~. 
npiIBJIeIUUllleil: ce~c SHa~~Hoe ,BHHMaHRe B CBR:SR C npo6.7leMoM KOHWaii:H
MeHTa. MHoro HeRcHocTe~I RMeeTCH B MaCCOBOM cneKTpe R CBOKCTBaX 
cOCToJIHlli\: C KBaHTOBHMH 'lHCJIaMH Ba.Kj'yMa, Tor,na KaK STOT ceK,.-Op npe,Il;
CT8BJTReT oc06Htt Jl:HTepeC Rs-sa Bos,.,ollHoro BJI:lUIlnm: nOCJIe,Il;Hero. ,ll.1r..!I 06'1>
JiCHeiUfJt ,Il;OBOJI.bHO l1eo6bllffilix CBOiCT.B cKa.1J;!PHiX MeSOHOB nORBRI):M PH.lt RH.., 

TepecHHX rnnOTes 0 npRpo~e aTRX ~a~TlIr{S:-7 : '1fllll" "" g, R T.,II;. 
IIPR~6M cymecTBOBaijlte rJIll60JIOB R If'll .fIBJIReTCSl. B~, npmmmmam.
HIiM .n;rur KBaHTOBOK xpo,.,o,Il;RHaMRKH. Jl,JI.il BHBO,Il;OB OTHOCRTeJI.bHO npRpo,Il;li RC... 
cJIe~e~x ~CTHU Tpe6yeTcR SHaHRe HX CBRSeH C p83HHMH CHCTeMaMR, Ha
npJD.fep C ...n /tit . 

IIpH 8HaJlHSe BKCnepHMeHT8JI.bHliX ,naHHIiX no npoQecc8.M fCft-ltft ,JrR. 
Heo6xo,Il;RMO Y'l!ll:THBaT:&, KPOMe It Ie -nopora, BOSMOllHO, nOCJIe;O;YlOOlHe nopo
rR (~'l •~? I H T .,II;.) , a TaDe B.1.IlI.m'ifte TaKHX l$lleKToB, KaK KOHe'lliaJ{ 

mHPRHa CxanxPHIiX MeSOHOB, l$lleKTHBHOe HSOCTIHHOBOe HapymeHHe BCJIe~
CTBHe K'" - Ito - FaSHOCTH MaCC, 8!.8"- R 3*(1000) - e (1300) - CM6
mHBaHHei2-4,6,8- 2/. IIpH paSJIH'lliHX RCnOJI.bSOBaHHIiX cnocoOax OnHCaHRJi 

3TRX ~KTOB no~eM BHBO,II;Ii He BCer,Il;a O,Il;RHaKOBii. ITOBTOMY sa
~a~ a,Il;eKBaTHOrO OTIHC8HHR paCCMaTpHBaeMliX npoQeCCOB nPR RCCJIe~OBaHKH 
CBOitCTB CxanxPHIiX MeaOHOB OCTaeTM aKTYam.HOtt. 

B ,Il;aHHott pa60Te STa Sa,II;a~ pemaeTCR nocpe,Il;CTBOM peaJIHSaqKH R,Il;eH 
o ,Il;oMHHHPy~ea POJIH 6HK3aAmHx K WKSJl:qeCKO~ 06JIaCTR ocooeHHocTeit; Tpe-
6yeMHtt~pH aTOM yqeT MHOrOJIHCTHOCTH PHMaHOBIiX TIOBepXHocTett aMnJIHTY,Il; 

npOHSBO,Il;HTM C npHMeHeHHeM TIpoue;o;ypli yH~pMRSaQHH Ha OCHOBe ~e
~ero MO~eJIHpoBaHRJi BTRX nOBepXHOCTen. Hcxo~ KS aHaJlHS8 BKCnepHMeH
T8JI.bHBX ,Il;aHHIiX no ~ -paccem-nm, B npH6.mmeHHH .Il:BYXKaHam.HOA yHlITap
HOCTH npe,Il;CKaSHBaeTCH nOBe,Il;eHHe HSOC~HOil: ., -BOJIHB TIpoQecca snr-

KK OT nopora ~o .... 1,25 raB (.n;rur WBaIi ,Ila%e HeCKOJI.bKO BYme). Onpe,Il;e
JIJmTM CMSH $*( 1000) - MeSOHa C ICIC- H ~R-cHcTeM8Jli'! H ~eJIaeTM 
BIiBO,II; 0 ~eTliPeXKBapKoBOH npRpo,Il;e STOro MeSOHa. ITOKaSaHO, ~o .n;rur pac
TIpoCTpaHeHHJi OTIHcaHHJi TIpol1.ecca.:Jr-ItFC Ha OOJIacT:& e (1550), )I,1IR 

YTO'llieHRJi xapaKTepHcTKK STora peSOHaHca H nOJLYqeHHR era CMseH C pas
HBMR KaHaJI8MR Tpe6yeTM y~eCT:& BJIruIHHe 'l'l -KaHMa, ~O npHBO,Il;RT K pac-

CMOTpeHHID 8-JIHCTHOK pHMaHoBott nOBepXHOCTH aMnJLHTy~. ITpO,Il;eMOHCTPR

h~i,.,,,,.,,,,loi~ ~HCTIITyJ I 
.....lI3idX IC::.,e.llDU" 


6I1Sm'!CTEKA 


http:Jl,JI.il


POBaHO, ~TO HeyqeT TaKOR CTpyKTypU PKMaHOBOil: nOBepXHOCTH Be~eT K 

HerrpaBHRDHO' HHTeprrpeTanKK SKCrrepmMeHTanbHUX ~aHHUX no nponeccy 
..-/'tIC 12/. 

r. IIpn aHaJmse nponeccoB I/tflt -- flfle , /iJr, B 8HepreTH'IleCKOi 

o6JiacTH, r~e crrpaBe;nJIHBa ~yXKaHanbHa.H YHHTapI:iOcT:&, ~OCTaTO'tJHO orpa

HHqHTbOJI RBHllIM Y'IleTOM ICfC- nopora (RpoMe SIC- -nopora). <PeHoMeHo

JIOrlfqeCKH 2-RaHaRDHaH s~a~a o6u'tJHo ormCUBaeTCH i{JasaMH RaHaJIOB G;. ltl 

,. ltl napaMeTpoM yrrpyroCTltl 'l . 3armmeM aJIeMeHTU $ -MaTPm:tH RaR 

3~. ~.,t e !t.s-~ , ~~ -= ~, e f.G'~l , (I) 

r.lIe ~-1. (fCff) ,1!,(/'tie). YCJlOBHe 2-RaHanbHof\: YHHTapHOCTlif HaRJI~eT 
orpaHlrqeHIDI : 

~,-Ill -rz, J; -v'l-p I', Gil- 8"1 + 0, . (2) 

OTMeTRM, 'lITO MIl paCCMaTpHBaeM ~ -BOJIHH YRaSaHHHX npOn;eccoB B RSa-

e~pHoM RaHaJIe. 

B 2-,HaRDHOM CJIYqae (1ICs: R JeTe) RMeeM 4-JmcTHYJO PRMaHOBY no

BepXHOCTlJ 4/. 3JIeMeH'ru 3 -MaTpKnU (I) 8.e} HMeIOT IIpaBlle paspeSH 

Ha peaRDHoil: OCR B '6 -nnOCROCTH, Ha~aJllll'feCR npn-flm;ltl ltm: . Kpo

Me Toro, OHH RM8IOT JIeBUe paapeabl, CMsaHHHe C BItlI~8MH nepeKpeCTHHX 

RaHaJIOB ld rrpOCTHpaDItl'I8CH ~ORD peanbHOR OCH .lI0 - 00 ,a HaqHH8llt\He

CR npn '6 = 0 .IVIH 81.1 H .81.!R npR ~-~(ml-m,:).IVIH 8" ; 8TH
MH paapesaMH MU 6y~eM npeHe6peraTh B CTpYRType PRMaHOBoR/noBepXHoc
TH., a BItlI~ Ha HHX annpoKcm.mpoBaT:& oIIpe~eJIeHHllIM o6pasoM' 4, IO, III . 
ITpOH,YMepyeM JIRCTH PHMaHOBOR nOBepxnollR B cooTBeTcT~.cO SHaRaMH Ha 

IIHX RMTIYRDCOB RaHaJIOB It~ -(~At -m,fJ H kl~-n;;r"CJIe;oyDltHM 06

P8S0M: JIRCTaM I (qiRsKllecKOMY), II,DI, 11 cooTBeTcTBYIOT SHaRH{3m. hI. ' 
:1m. hI.) - ++, -+, -, +-. FfmIte JeTe -nopora BepXHl!it 6eper pas

pesa Ha I JIRCTe CmKBaeTCH C HHlI\l!RM 6eperoM paapesa Ha II JIRCTe H aHa

JIOrltl"lHO DI JIHCT CDmBaeTCSi C 11, Bllme IeK -nopera I JmCT CDmBBeTCSi C 

DI H IT C 11. 
3aTIltlmeM MaTplflIHHe 8JI8MeHTU 8.e.p ' aHaJIHTH'IleCRH npo~OJIJIeHHHe Ha 

H~3H~eCKH.e JIRCTH 06U'tJHUM o6pasoM C HCnOJI:&SOBBHHeM CBO~CTB8 BemeCT

BeHHo! aHaJIHTH"lHOCTH H YCJIOBM YHHTapHOCTH Bllme H HHZe IClC -nopora, 

~epea HX SHa'lleHIDI H8 qiR3HqeeROM JmCTe: 

I I I I' I)'I /. (1. 313 (11l 3« 3J"B~, (3 )
8u - sr' ul.1 - sI_ctI _('$.1)' , u11 - $1 ' a 

11 "~I n U 

2 

I 8..1 s,!_/tfI )' I W iS. _ U \.t>41 JC $« I ' (36) 
H st ' SIZ ...sI sJ-(S~.'f 8'1-S.~ , 

H. ~1 I 

$1 _ ~8¥ 1Il -8~1, 12' L~! 
(3B)8« -S;:o

n Bu' $11 - $J ~~-~~)' 
i3 STHX COOTHome~ MOKRO ~eT~. RaKKM o6paaOM oco6eHHOCTH MaTPHq-

HOro aJIeMeHTa SP:1f -pacce.FIJ:m.f1 Jm p8aJm'lllQotx JmCT8X n8p8HOCHTCH B 

MaTPR"'lliH8 aJIeMeHTU PPO~CCOB ICIl - It If, ,~rr • 
IIpJ paCCMOTPeHH. !fLO,III ~ -pacceHHIDI B 8HepreTH'IleCKoil: 06

JIaCTH., BKJmtmJJllel left. -IIopor, B Ra~eCTB8 l«)~eJm 4-JmCT)10R PKMaHO

BOit nOBepXHOCTR 4~(~ dKJr8 BH6paua WYHRI.\M 

~-k(";f>-"'m:-' +-If>-lJ.ntl') , (4),It ~ 
r.lI8 f.,t,=(~-m:) . IIpe06pa30BaHHe (4) YHR<PoPMH3yeT B11 • Ha pHO. 

I R 2 PRMCRHMH ~paMH 0603HaQeaH Te ~aCTH ~ - nnOCKOCTK, Ha KO


TopHe OT06paaamTCH cooTBeTcTBY~e JmCTH PBMaHoBOil: nOBepXHOCTRj EKP

Hoi JmHH.eii yRaaaHa qiR3K11eCKaR: 06JIaCT:& .n;rR: nepeMeHHol 2" j TO'llKH fif

-I.. H I COOTBeTCTBJIIT ftfC- H /Cl(-nopory. PeaoHaHc Ha ~ -nnOCKOCTH 


B npocTeameM BBpn8HTe npe~CTaBJIHeTCH QeTHP:&MR nOJIDCaMH ( • ) R 


CltlMMeTPR'tJ'HllIMH EM OTHOCHTeJI:&HD O:Kpyll\llOCTH HYJIHMH ( 0 ) - pHC.r. BItlIa


~ Ha JIeBUX paapesax, npe~cT~e <PoH, annpoKCHMHpOBBJIHc:& nOJIIDCOM 


2-ro nop~ Ha MHHMOH OCH H CHMMeTpH~ eMY OTHOCRTeRDHO 0KPYll\llOC


TH HYJIeM: 

Imz
Imz 

)'t'L 

Re, 

.,, 

FHe.I. FHc.2. 

IIpR aHaJmae no MeTO~ MIUillMYMa X' ~ntCIIepRMeHTanbHHX .lIaHHu/
I31 

no ltl30CRaJIHPHOMY ~ -BOJIHOBOMY~ -pacce~ B HHTepBaJIe 0,6
I. 9 raB HaM nOT~e6oBaJIOCb BBeeTH ~BB peaOHaHea, S * He. oTld .lIaH
HUe xopomo ( X IcT.cB. ~ I,D) ormCHBalOTCH qx,PMYJIOWIO,II/: 
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-\__~ln rM:+~)&ve~il~~*~%5 (5)
\ftfjii)",aO - If +2,..:) -~Il +Z,,% 

r.IJ:e Jfl. - 1,2634 - napaMeTp 4>oHa, %n E: 'J$~ - nOJIOllteHWt HYJIeil:, OOOT-
BeTOTByDltHx pesoHaHoy n . B npaBoil: 'mOTH BepXHeil: H HE:.lItHeA ~ - noJIY

TIJIOCROCTH. ITOJIY~eHHHe napaMeTpH peSOHaHCOB npe.IJ:CTaBJIeHH B Ta6JIHue 

~ 
Pli, 

~ MaB 

911e¥;B Ins· 18* m,. r,~ hte r; m'e r!'e 
X 
fit.... 

0,6-1,89 *000 
- 5 

~8 
-6 

~?I
!:.8 

*52
-15 1552 

..., 15 
~94 
:!:35 

l5I6 
- 15 

~69 
:!:S2 1,00 

0.28-1,89 ~96 
- 2 ~ p52 

- 12 
~5? 
~6 1640 

..., 22 
~20 
:!:34 

l55I 
- 14 

~5I 
:!:S8 

I 32 
1:04) 

(nepBaR CTPOKa) (rroJIollteHWt nOJIECOB Ha IT R ill AHCTaX oOOSHa~eHIi KaR 

~-ml/,-t..t'/J H ~-m~-t.r;,/! ,fl.-B*, e ). OTM6TRM, ~TO 
~I/, ITpe.IJ:cTaEJIHeT codoM JIKmD HeKoTopym KaZymyDCH mHPHHY, 
nOJIHaR: llte mHplma, HaITpHMep, 8*-MesoHa,OKOJIO 500 MaB. 

OT06prutteJ:me (4) YJ:m4>oPMHsyeT TaKllte , HcnOJIbSOBaHH6 tPoPMYJI811 
(3a,d) H (5) nOSBOJUIeT sa.rmcaT:D BKJIa.IJ: B, 8., H.lJYIllK.iil: OT peSOHaHCOB 

E: tPoHa stili: -pacceHHl'Lll • .I1s (3) 3a~'meM, ~TO Bce nOJIECIi 8.ue.) 
ITpHCYTCTBYDT TaKlte B 8. R .s;" B Tex lte TO~X :iJ. -llJIOOKOCTJ!:, RPO
Me Toro, HYAH Dtl nepeKO~eBNBanT C I R 11 JIHCTOB COOTBeTCTBeHHO Ha 

IT H ill AHCTIi Y $" npH Tex llte SHa~emmx: aHepI'HH, KaR nOKaSaHO Ha 

pRc.2 (Ha pRc.1 H 2 HsoOprutteHii nOJIOlteHHH nOJIECOB H HYJIe:£l:, COOTBeTCT-

ByDltHe D*-pesoH8Hcy H ~HY, ~'1 H SgCOOTBeTOTBeHHo). HTaR , .IVIH 
MaTPH~OI'O aJIeMeHTa Ie~ -paccenHHH MOlteM SarmCaT:D 

'" +:IJ ~. 2',,+2' ~n -~ Xn+ ~n.-. ,*,
3....SJe ~~+~'JE",.ae ~<~+~n2'~~-:lJ:S~&+2'k~' (6) 

3.IJ:ec:D 31C ITpe.IJ:CTa:BJIIleT TY 'mOT]) 4>oHa JeTe -paccenHHH, KOTOpa.rr He 

.IJ:aeT BKJI8.IJ:a B 1t'a:'-pacceJrnHe. ITOKa nOJIoltliIM Die"" I. Tor.IJ:a MOlIlIO BH

~CAHT]) aJIIIJIJIITY}Iy rrpouecca fInIC-JClf", HCnOJIbsYJi qoPMYJIIi (1), (2) H 

(5), (6). Ha pHc.3 H 4 nplIBe,eHo WBHeHHe pao~eToB ISaI H qa3H lrl,t 
c 9KCrrepHMeHTaJIDHIiMH .IJ:aHHIiMH 14-1 7. ITOCKOJIbKY O~~ noporOM BH

me I raB, ROTopliI He06x0.IJ:HMO. BE:.IJ:HMO, Y~HBaT]) ITpH ormcaHHH paCCMaT

pHBae~X npoueccoB, JtEJIHeTCJt 2~ - nopor, TO. CT~oro I'OBOpJt. OITHca
lIRe 81.1. .IJ:OJIltHO OIiT:D OIIpaBe.n;.1IllBO .IJ:O I,I raB. O.IJ:HaKo Ha CaMOM .IJ:eJIe 
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OHO, KaK 06~o, npocTHPaeTCJt .IJ:aJIDme. Ha plIC. 3 MOlItHO mmeT:D, 'iTO

184 1 OITHCHBaeTCJt npRMepHO .IJ:O 1,25 raB, a (jJasa 81., (p.m.4) - KaK 

OY.IJ:TO H .IJ:O 60JIee BIiCOKHX aHepI'RH. ~TOOIi ITpO.IJ:BHHYT:DCJt B OITHC8HHH 

aTHX BeJlll:lmH, He06xo,ltID.«) JiBHO Y'leCT:D ~ 'l-nopor. KpoMe Toro. rrpH 

aHaJIHSe .IJ:aHHliX no npoueccy ~~~ttJe C oOJIee BHcoKoR CTaTHCTHKO~ 
~~7~TCH' BH.IJ:HMO, OOJIee .IJ:eTaJIDHOe paccMoTpeHHe WoHa ICfC -pacce-

BBiI:.IJ:y onpe.IJ:eJIeHHOrO ycnexa 2-KaHaJIDHOrO olIHCaHIDl: 1/f:Jf:- H IC~-pac
cenHHH B KaHaJIe 0 ;rPC= 0++ MOlElj:O BIi~CJIldT:D (,M311 3*-Mesolla C ,=tc-
H I't1~-GHCTeM8.MH. Onpe.IJ:eJIR:Il KoaCTaHTH CMSH C KaH8JIaMH, K1JK B/2 • 
BH'iHCJIjfM HX HB OCHOBe ~eTOB 3a 11" 3"B nOJl!)()ax Ha II AHCTe' 4/ : 

'!-=8"/".:~O,8 r.BJ
, 9A~I1*/~~;:::;3.i.611.r8B l, 

T • e • g.fItflt"/'1IfIlS* IW 0, e. 
3TO SHa~t~J:me oTHome~ KOHCTaHT CEIlSH Y7l.e noJtEJIHJIOC:D paHee II .IJ:PYI'RX 
paOOTax (OM., HBnp., 5,8,9/). M3 Hero CJIe.IJ:YeT. HanpHMep. ~o ~OOO)-

MeSOH He MOlI:eT 6HT:D rJImOJ:meM, TaK MK B aTOM cJIY'lae OH HMeJI Oli O.IJ:H-

HaKOBY)) CMS:D co BCeMH UeHaMH rrceB.IJ:OCKaJlRpHOrO 0-+ - HOReTa B CH

JIY CHHrJIeTHOi no "apoMaTY" CTPYRTYPIi CBoeH BOJIHOBO~ qJyHKLum • .ll.OBOJIbHO 

HeOOJiqHHe CBO:£l:CTBa CKaJIHPHHX MeSOHOB, B ocoOeHHOCTH BIip0X.IJ:eHHe no 

MaCce 8*- l! 8' -MeSOHOB npR SHa'lliTeJIbHO 60JIee CHJIbHOH CMSH 8*
MeSOHa C left -CRCTeMOi no CpaBHellR)) C ~fC - CHcTeMo:il:, nOJIY~ ec

TeCTBeHHoe o6~CHeHHe Ha OCHOBe 4-KBapKOBOR npHpo.IJ:li 9TKX ~acTHU, KaK 

ITpe.IJ:CKaSHBaeTCS B AtI~ - MO.IJ:eAH MemKo~5/. 3TO He Y.IJ:aeTCH C.IJ:eJIaT:D B 

rrpoCTOi!: 2-RBapKOBOH MO.IJ:eJIld, HO, O.IJ:HaKO, .IJ:OCTHraeTCJt , OOJIse OJIOll:HO!, 

TaK HaSNBaeMOi!: YHHTapHSO:BaHHoit KBaPKOBO! 'J.'i -MO.IJ:eJIld 31. Y'iHTHBanneit 

BSaHMO.IJ:eicTBHn B KOHe~OM COCTOJiHRH ~ CKaJIHPHIiX MeSOHOB, .IJ:orryCKam

~eit, Brrpo~eM, BeCllMa cepllesHY:ll KPHTHKY 2/, ITOSTOMY nOJIY~eHHoe OTHome

HHe .IVIH KOHCTBHT CM3H (7) CJIe}IyeT, BH.IJ:HMO, ITpmurr:D MK CBH.IJ:eTeJIbCT-

BO B nOJIbsy 'I ~ 'J. ~ -ITpHPO.IJ:li ~*-pesoH8Hca~, BO BCR.KO~ cJIY

'lae, RaK oTpaaeHlle HaJIlI'DIJI SHa'lliTeJIbHOH 'J. ~ '1 'J.-ITpHMeClI K '1'f- KOH
~rypanHH B ~3~ecKoM $*-COCTOHHHR. 

2. 06paTRMCJt CHOBa K tPoPMYJIe (5) ,llJlIl: Sa H K TB6JIHUe. MH npe.IJ:IIpH

RRAH sKcnepxueHT H nOITHTaAHC:D OlIHCaT:D Ha OCHOBe aTOH ~PMYJIIi .IJ:8H

H1ie no tJ:1IC -paocemnm OT lICit -nopora.;o 1.9 ThB. ITpH~eM HHlt6 IC~
noporB 6wm BSJtTH .IJ:aHHHe HS MHOI'RX pa60T" 181, a BHme x:JE -nopors - :as 

yae paHee ynoMHHaBmslCJt pa60Tu.i13/ • Bcero B MllRHMHsaUHH X, y..aCTBD

BaJIO 157 8KCnepHMeHTanbHIiX TO'ieK. ITOJIY'ieHHlie rrOJIolteHIDl: nOJImCOB ITpR
Be.IJ:eHli :ll Ta6JIHUe (HlI:Ill'JIJi CTPOKa). napaMeTp tPoHB fh = 4,293. OlIHca
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0,5, 

+-1 


~:::i ~ 
+-2 


::'0,2 
 'I 
0,1 

0 1,0 1,2 1,4 1,6 

is (r3B) 

PHc.3. CpaBHeruw rrpe,llCR8aaHIDI ,ltJIJl MO,lIyM MaTpK'IlfOl'O aJIe,eHTa JPollec

ca ~ft.8, C aKCrrePKMeHTaJIDHllMK ,naaaHMH (I - 15,16, 2 
114/) • 

I 
RKe (pl'Ic.5) Y,llOBJIeTBOpKTeJI:&Hoe - %7CT.CB. PI 1.32. a ecJIl'I oT6po

CKT:& 3 TOqxg npl'I aaeprRRX 0,285; 0,3656 K O,?30 raB. TO "&/cT.CB.~ 
l1l:I- 1,04. O,llHaKO OIIKcamle ,ltJIJl rrap8MeTpa yrrpyrocTK '2 ,BlI:,ltHMO. aec

KOJI:&KO xy~e, ~eM B CJIY~ae 60JIee yaKol 06JI8CTK sHep:rnA, T.R. npe,llCR8

aaRKe ,ltJIJl I:I~II nOJIY~eTCH 3aBbllJleHHHM .Il~e B HHTepBaJIe OT IC~ -IIopol'a 

,ll0 1,2 raB. 9T0 l'OBOpl'IT 0 He06xo~CTl'I 60JIee ,lleTaJI:&Horo paccMOTpeHIDI 

qJoaa KJIl'I HEHOrO y~eTa ~~ -nopol'a (a CKopee, K Toro l'I .IlPyroro 

BMecTe) npl'I 8HaJIl1Iae rrpollecca tICK- !tIC . 
Ha Ta6~ Bl'I,llH0. ~o up» rrepexo.lle R 60JIee mHpoKoA sHepreTK~ec ,I

Koi 06JIaCTl'I IIOJIIOC,ltJIJl $* Ha II JIl'ICTe CMecTWIC.ft HeaHB~TeJI:&HO (R81t l'I 

,llO~O 	6HT:& ~ II0JImC8, HenOCpe.llcTBeHHO CB.ft3aHHoro C n8paMeTpaMH pe

aOHaHca/4 ,IO. II), TOl',na R8K noAmC Ha ill JIl'ICTe OR8aaJIC.ft 6nHaKo K rro

JIo.llterum Me30Ha 6 (1300). OTMeTRM, ~TO B paaHliX aHaJIl'I3aX 6(1300) 

TO nOHBJl!leTC.ft, TO l'IC~e3aeT. IIpo,lleMoHcTpl'IpoBa~ HaMH 3,lleCI> ~KT 

MOliteT 6HJ!:& O,llHOil: l'I3 npl'I~ STOro. IIoCKOJI:&R-y IIOAmC, COOTBeTCT~ 

STOMY pesoHBHcy, B pasHHx aHaJIl1IaaX H8XO,lll'ITC.ft Ha ill JIHCTe, y Hac eCT:& 

orrpe.lleJIeHHHe OCHOBaHIDI ,lIyM8TI>, qTQ ~CTl'lIl;!i C TaKHMl'I napaMeTpaMl'I HeT. 
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Pe:c.4. 	CpaBHeRKe npe,llCR8SaHIDI ,IlJl!l <flaSH 
C aKCrrepHMeHTaJII>HHMR ,naHHIlMH (I 

l-1
-2 

t-3 

1,4 1,6 

a/ft§T!~ npOlr.ecca~lC-f8, 
- 15, ,2 _ 114 , 3 _ I?/). 

KpOMe Toro, TO, ttTO IIOJIIOC Ha ill JIl'ICTe, COOTBeTCTBYl!llUril: 8*. CMemaeTC.ft 

3Ha~TeJI:&HO BLlllle '2 'l -rropora, onpe,lleJIeHHO rOBOpHT 0 He06xo,llHMOCTH 

yqeTa B T8KOM ~ae HEHO '2 rz. -nopora x CMsaHHHX C aTHM YCJIOlltHeHHA 

CTPYKTYPH PKMaHOBO~ nOBepx:aoCTl'I. 06 aTOM ~e CBH,lleTeJII>CTByeT l'I 3Ha

~TeJII>HM HeCTa6M:&HOCT:& rrapaMeTpoB 06'beKTa 6 (1550). 

O,llHaKO pKMaHOBa rroBepx:aocT:& C TpeMR pa3JIHqHHMR TOqRaMl'I BeTBJIeHHH, "l < -6& < "3 ' TOrrOJIOI'HtteCKH He MO~eT 6HT:& oT06p~eHa Ha ItlIOC

KOCTI> (KJIH c~py), HO aTO MoxeT 69T:& C.IleJIaHO Ha Tope, T.e. paCCMaTpl'I 

BaeMlie aMIIJIHTY,IlH MOryT 69T:& YHl'IqJoPMl'I30BaHH Ha Tope. IIoH.ftTHO, ~o ,ltJIJl 

npaKTl'IqeCRRX ueJIel napaMeTpl'ISaUKl'I peq:& Mo~eT H,llTl'I JIKmb 0 JIOKaJIDHoI 

YHHqJoPMH3a:uHH. 0,llH8KO IDlItHO rrOKTl'I ITO .IlPyroMY rryTH, KOTOPHM MH H 6Y.IleM 

CJIe.llOBaT:&, a l'IMeHHO, - ITpoBO,IlH nOCJIe,llOBaTeJI:&HO l'I,llelO 0 ,llOMHHHpykIlteM 

BJll'I.ftHHH ~AmHx oc06eHHocTel, rrocTpoHT:& HannexamylO MO,lleJI:& pKMaHOBol 

rroBepx:aoCTl'I, B KOTopol paCCMaTpl'IBaeMlie aMltlIl'ITY.n:H 6Y,llyT YHHqJoPMHSOB8HH. 

Y~eT ~~ -TOqRH BeTBJIeHH.ft BBO,lll'IT B paCCMOTpeHHe 8-JIHC~~ Pl'IMa

HOBY rroBep:lHoCT:&. {HMrryJI:&c t? '2 -R8HaJIa eCT:& k, =(\1,A -mfylfl ). Te

nepb SJIeMeHT9 8 -MaTPHUH llj 8~J l'IMemT B .IlOrrOJIHeHHe K YR8aaHHHM 

BliIlIe paspesaM Ta~e paspe3 (1J.m-:,oo). IIpoayMepyeM JIl'ICTH PKMaHOBOti 

rrOBepXHOCTl'I B COOTBeTCTBl'IE co SHaKaMK Ha HHX l'IMIIYJIbCOB KaH8JlOB CJIe

,lIyDllHM 06paSOM: JIHCTaM I,ll•••• ,Ylll cooTBeTcTBYIOT 3HaRR (:1m, kl. ' 
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:1tn.h. ' ::Jmk-s ) =+++, -++, --+, +-+, +--, ---, -+-, ++-, T.e. 
HKEe ~~ -ITopora OillHBaIDTCR BepXHBM oeper paSpeS8 Ha I ~OTe c ~
HIDof OeperoM paspesa Ha II ~OTe, a TaKllte JIHOTH III H IY, Y H YI, YIl H 

YIll, B npOMelltYTRe Me~ Jr-'R- - H ~2 -IToporawt cnnmalOTCR ~CTH I H 
II H IY, Y H YIl, YI K Ylll, Bwe 22 -ITopora -~CTH I K YI, 11 H y, 

ill 11 YIll, IY H YIl. JlaJIee Y'lTeM, 'lT0 HHTepeCynIlM Hac o6JIaCTl> 9Heprn:A', 

r~e rrpORBRRIDTCR l1CCJIe~eMl:le HaMI! ORaJIRpHHe MeSOHl:l, HaqHHaeTCR B psft

Olle left -nopora, T. e. BllOJIHe MOlitHO rrpeJmope'U> ICf/C -TO'J1{Oft BeTBJI6Hl1'J1 

11 paCITpoCTpaHlfTb "If: -psspes MeBO ~O -.;>0. TaRoif cnocoo npeHeOpellte
HM tI&IC -TO<m;O~ BeTBJIeHltUl ITOSBOJIileT BSRTb a~TY.lOi Ha BepXHeM de

pery ':IC -paspeSa Ha ~OCTaTO't!:HOM y~SJIeHlm 0'.1.' ICI& -ITopOl'a (CR8lIteM, H;3

't!:KHaH C 0,6 TaB H ~o N-R -nopora) B COOTBeTCTBHH 0 YGJIOBHeM ynpy

roft YHKTapHooTB. ~TOOH yqeOTl> IC~-nopor, MO~O c~eJl8TI> oTo6paseHKe

leI,'" ('4I'.ft - mJ) 1'1 • Tor~a 1-IS IPHsH'leCKHX paapeSOB oQTaHeTCH TOJII>.... 

KO 'Zrz -paspes, ROTOpIDi rrpeoopasyeTcR B ,lUla paspes8: (-oor4Jt) B 

('f,J}'OO)' r.n;e q'Z-(m~-mfe)~, T.e. MI:l nOJIy't!:aeM 2-~CTHYD h.
nOB€lPXHOOTI> (pHC.~. PHMCKKMH UKtPpaMl!: B CROORaX YKasaHl:l JIBCTH, OTo6pa

SHBIlIHeCH Ha HHlIUWi!: k. -JIBCT; IPHSH'leCKal{ o6JIaCTl> ~e'.l.' 0'.1.' TO't!:KH 

't~ - t. qlC ~O 0 - ynpyrBR '1SCTI> - H ~ee 0'1' 0 ;n;o 00 - Heynpy-
I'M ttaCTI>~. IIOJllDCH ( * ) R HY~ ( 0 ) COOTBeTCTByxlT peSOHaHCY B 

~1.(k.). 
B 712/ nnOCKOCTI> (~,) yllte HcnO~SOB8JlaCI> npH aH~se ITO MeTO~ 

X· ;n;aHHHX ITO ITpOIJ;eccy stic'-ICI'C ~o 3HepI'HH 1,4 reB. HO oes Y'I{e-

Ta 'Z 'Z -ITopora. 
y 3THX SBTOPOB B oKpecTHocTH Je Fe -nopora, ITOMllMO nOJllDCa HS II H HS III 
~OTax (RaK H .n;o~o OHTl> npH HeytteTe 'l'l -nopora). no.liBltlIHo:;, ~o
ITOJlH~TaiI>HI:le ITOJllDCH - ,!(Ba Ha IT ~CTe H O,I(HH Ha Ill, KOTopHe CBaSHBamT
OR BlI2 C HOBHMH CKaJIRpHJ:lMH COCTORHRRMK (O,JOiO MOrJIO oU 6HTI> ~e l'JIm
OOJIOM).Mu rrpRB~eM cooopaaeRHR 0 TOM,'I{TQ 9TH ;n;ononBKTexAHHe nonDCH 

cyT:& npoRB1IeHWl s*-MeSoaa :irQ (IbbO) .IIpeJll,Ite Boero RCI!O ,'ITO noCl!OJ.Il>

KY ITpH omrcamIH ;n;aHHI:lX B /12/ SaXI!8THBaeTCR oOJIaOTI>, l'~e SHa'tlllTeJI:&

HO HapymaeTCR 2-RaHa~H8R YHKTapHOOTl> (BHme 1,25 reB), TO He06xo,I(HM0 

Y'll!THBaTl'> I'} 'l -noPOI' • eTO MOatiO o,neJIaTI>, BHnOJIHJtI.B OToopaaemm (06

paTHoe ITpeo6:PaSOBaHHe 1yx0BcROl'O) 

W' - ~/~'1 + ,j(k,./'tIJ)1 - l' , (8) 

rrpB KOTOPOM 2~OTH8.fI k. -rrOBepXHOQTl> OTOOpalIaeTCR Ha nnOCROCTl> ~ 
(pHO. 7. ~~oit ~eft YRaS8Ha 4MSIf'Ie£..R8R OOJIaCTl'>, TO't!:Ka~-i9;['/.It+ 
+(m~-m..:ZJ.41-"-IIopor. 16".1. - Itlt - nopor, 1- 'Z.'Z -nopor). 
B rrpe,I(JlO~eHHOA MO,ne~ 8-JIBOTHOA pHMaHOBQi!: IIoBepXHocTH paoOMaTpHBae
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P:aC. 5. eHepl'eTH'IeCKHe saBHCHMOCTH tPasu (8'1.) a~Ty.lOi H napaMeTpa yrr
pyrocTB('Z) .-.r -paOCeJlKWl: B KaHaJle 0 IC:(jP) .. O+(O+'). nOJIy'leH

HI:le Ha OCHOBe 06pa60TRH 9KCnepKMeHTa~HI:lX ~aHHHX B HHTepBaJIaX OT~Ir

nopol'a ~o 1,9 reB (cllJIomHHe KpHBI:le) H 0'.1.' 0,6 ~o 1,9 reB (WTpHXOBBR Rp.) 
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PHo.6. 11!c.7. 

MOH sa.n;a'IH Y'lHTHBaJJl'CH TOJILKO OJIIDltainme B: i[JR3H'1eCKOK o6JIacTR IIOJIy

nnOCKOOT.a PRMaHOBNX ~CTOB. T.e. Te, KOTopue CmHBaJJl'CH C BepXHRMH oe

peraMH ~SH'leCKKX paspeSOB. EcJIH BepHyTLCH K 4-~CTHO~ PHMaHOBOA IIO

BepXHOCTH .lU3YXKaHaJII,HOH sa.n;atJH (pRc. I H 2). IIo,no6Hoe npe.nrrOJIoJteHHe 

B aTOM c;ryqae 6y,neT IIPHBO~TL K npeHeopeJteHHD OOOTBeTCTBY~ peso

HaHCY IIOJIllCaMH B JIeBOiI' :¥ -l'UlJIYnnOCKOCTR. O,I(HaKO Ha pllc.I H 2 IDJt

HO BH,neTL, qTO 9TH rrORDCU, HYZHHe ~ peaJILHOH aHaJIHTRqHOCTR aMIIJIH

TY,n. paOIIOJIOJteHU ,nOBOJILHO ~eKO OT WRsR~eCKOH o6JIaCTR. :II RS HeIIOC

pe,I(CTBeHHHX pac~eTOB MOXHO y6e,I(RTLCH. ~TO ORR BeCLMa CJIaOO BJIH.HDT Ha 

1l0Be;lteHlle HB.6Jw.rlaeMHX BeJDI'DlH.Bos.upalI\SJlCb R 3-KaHaJO.Roit sa.zta'lle.EIlI,I(lDf. 

'liTO rrOJlDcu it ByJm B 8.iw),omrCHllBJlDliIe pesOHUC oes ~eTa'tl-rropora, 
paClIOJIOJtaTCR. B BepxHeit V-IlOJIyMOCKOOTit.,nn.a OlIitcaa:u peSOHaROO Ha'llt
nnOOKOCTR OJIe.n;yeT ,I(06aBRTL IIOJlllOW H HyJIR B HJUtHBit IIOJIynnOCKOCTH (pRC. 

7) - IIpocTefumd! BapHaHT. 3TO JIerKO IIOJlCHHTL reOMeTpH~ecKH. Ec~ 6u 

IC~ R 22 - RaHaJIH He l1PHBO~ K aOcopOl.1:lm. T.e. aMIIJIHTY,na e'Je
pacceJllOOl: OMa OU YIIpyroil BHme If/t'R 2'1 -noporoB, TO IIOJlllOU (HyJIR) 

,J 

B Hl!'JKHeH rrOJIynnOCKOCTR 6wm OU CHMMeTpiNHH HyJlllM (nOJIllCaM) B BepXHe~ 

rrOJIynnOCKOCTR, 'lITO ooecrre'IKBaJIo 6u /3tJ./ = I BHIlle Z'l -IIopora; • 
KpoMe TOro, HyXHa OMa ou CHMMeTpHH IIOJIllCOB H HyJIeit OTHOcRTeJILHO OKPJ'Z

HOCTH - l£!R ISHI = I OT ICIC-,no ~~ -l1opora. Y~eT aocopomm sa 
c~eT ~It-R ~~ -RaHaJIOB. npRBO.n.ameit K SHa'IIRTeJILHOA HeynpyrocTR, 

O,~eCTBJIJleTCH CMemeRReM CHMMeTPRqHHX OTHOCRTeJILHO MHHMOK OCR nap 

"nORDC-HyJIL" npyr OTHOCRTeJILHO ,npyra. iloOJIe.I(HRR OHMMeTpHH OOeCIIe'IIR

BaeT ynpyrocTL ...: -pacceJllOOl: HUe Ji,.~ -nopora. 
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IIORDCS B 8if, ~ nponecca JefC -/Cle, paccMoTpeHHoro /12/. pac

IIOJIaramCJI B Tex Jlte TO~X ~ -nnOCKocTH. IIOMTHO, ~TO IIPH Hey~e-

Te 	 'l'l -rropora, T. e. Ha It" -nnOCKOOTR IIOJlJ)CU 3* -MeSOHa C YI 
R YIT JIRCTOB OKaEYTCH COOTBeTCTBeHHO Ha ill H II JIHCTax. ~TO H IIoJIy~eHo 

/12/. »:!{e O,I(HH ,noIIOJIHHTeJILHHK rrORDC Ha II ~CTe - IIpolUlJIeHHe e (1550). 

OH CMeCTRJICH B paHOH 8* RS-sa Hey~eTa tz rz -IIopora. 3TO 8\WleKT Toro 
Jte 	 IIOP.H.nKS, qTO H rrpo,I(eMOHCTpJl:pOBaHHHK B Ha~aJIe pas,neJIa B OTHoweHHH 

IIOJIJJCa Ha ill JIRCTe ~ 3* . 
HT8K, Rs-sa C~HOn CB.IISR RaRaJIOB ~ IIpaBRJILHOit HHTep~TauHH 

npOneOCOB JeJe- f&1& • /C/C B o6JIacTR, BI\'.JIl)~amtea ~KJ..R 'Z'l
rropom, HeOOXO,I(RM ~Hllft Y'IIeT 9TR:X: lloporOB H CBJrBaHHHX C t!IlM yCJIOXHe

HR:li 	 B cTPYKTYpe P~~HOBOn IIOBepXRocTR. H~exameH MO,I(eJILD KOTOpoit, 

rrosBo..lISlXlUeA y~pMJ,fSOBaTL aMILIIJlil'Y,IJ;H Ha nnOCKOC'rH, MOJKeT GJIyPTL (8). 

YTO'llllemme IIapaMeTPll 8* R ocooeJIHC! e (I550) ,uJtR: BHR:CHemUl ero npH

po.I(H ,I()JIl!!:eH ,nan aHaJIHS 8T~1X nponeCCOB Ha OOHOBa rrpe,lJ.1IOJKeHHO;rO OIIR

caHH.II. 
OT¥eTHM, ~TO II~Be,I(eHHse cooopaxeHH.II HBJIRIDTOJI MO,neJILHQ-H8aaBHCR

MHMH B TOM CMIlOJIe, 'lITO B JlD6ux IIpa~HHX Mo,ne.JI.R:X paCCMOTpeHfIHX IIPO

neCCOB OJIH&a~e K WRSH~eCKOH OOJIaCTH ocOOeHHOCTH Ha IIJIOOKOCTH KOMl1

~eKCHoA 8HeprRH, orrpe,I(e~e, B OCHOBHOM, HaO~aeMHe aHepreTH~ec

IGIe SamrCHMOCTH. ,I(OJIZHH IIpe,nCTaBJIJlTL B300paJlt8HHYD B!lIII!e KapTHHY. 
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Kpyna A., 	Me~epAKoS B.A., Cyposqes ij.C. P2-87-181 
BnHAHHe "" -KaHana Ha _npoAsneHHe cKanApHblX Me30Hos 
s npoijeccax rrtr ... KKITIT. 

nocneAosaTenbHaA peanH3a4HA HAeH 0 AOMHHHpy~eM snHAHHH 6nH*a~WHX K $1013101
'lecKo~ 06nacTH oc06eHHocTe~ s 2- 101 3-KaHanbHo~ 3aAa'le pacceAHHA Tpe6yeT Y'leTa 
COOTseTCTseHHO 4- 101 8-nHcTHo~ CTPYKTYPbl pHMaHOSbiX nosepXHOCTe~ aMnnHTYA, KOTO 
Pbl~ npOH3S0AHTCA c npHMeHeHHeM TeXHHKH YHH$OpMH3aijHH. B npH6nH*eHHH 2-KaHanb
HO~ YHHTapHOCTH npeACKa3aHO noseAeHHe H30cKanApHo~ s -sonHbI npOijecca 11IT ... Kit 
Ha OCHose aHanH3a AaHHblX no ITIT -pacceAHH~ 101 onpeAeneHbI CSA3H pe30HaHca 
S·/IOOO/ c ITIT- HKI{-cI1CTeMaMH. C ijenb~ Y'leTa SnHAHHA ",,-KaHana npeAno*eHa MO
Aenb 8-nHcTHO~ pHMaHOBO~ nosepXHOCTH, n03BonA~aA YHH$OpMH30saTb aMnnHTYAbi 
Ha nnocKQcTH. nOKa3aHQ. 'lTO HeKoTOPbie oc06eHHocTI1 noseABHHA aMnnHTYA. CBA3b1
BaeMbie S CTaHAapTHbix cnoc06ax onHcaHHR /peanbHO He Y'lHTblBa~Hx MHoronHCTHPCTb 
pHMaHoBbix nosepxHocTe~/ C HOSblMH Me30HaMH HHorAa He06b14HOH npHpoAbi /TaKHMI1. 
KaK rn~6on/, Ha caMOM Aene MorYT 6b1Tb npOASneHI1AMH y*e 113secTHbix 'lacTH4 He He 
Y'lHTblEiaeMblX nHcT ax pl1MaHOSOH nOBePXt10CTH. 

Pa60Ta SbinonHeHa S na60paTopHI1 TeOpeTH'lecKoii $H3HKH O~RH. 

npenplIHT Ol\loellllHeHKOro HHCTlfl'YTa R,I1epablX HCCm'1l0BlIHtUi. .lly6H_ 1987 

nepesoA T.ij.AYM6pa~c 

Krupa D.• Meshcheryakov V.A., Surovtsev Yu.S. P2-87-181 
qq-Channel Influence on the Manifestation of Scalar 
Mesons In ... ITIT, KK ProcessesIT11 

A consistent realization of the idea of the dominance of singularities 
nearest to the physical region in a 2- and 3-channel scattering problem re
quires to take into account, respectively, a 4-.and a-sheeted structure of 
the Riemann surface of the amplitudes. This Is carried out by the uniformlza
tlon technique. In a 2-channel unitarlty approximation the Isoscalar a-wave 
behaviour Is predicted for 1111'" KK. process on the basis of 1111-scattering - da 
ta analysis, and the coupling constants of the S·(1000) resonance with "" and 
K'R'. system are found. To take Into consideration the qq-channel Influence, the 
8-sheeted Riemann surface model Is defined which allows us to unlformlze the 
amplitudes on plane. It Is shown that some peculiarities In the behaviour of 
amplitudes, which In a standard description (where one does not actually con
s·lder a mul tlsheeted structure of the Riemann surface) one connects with new 
mesons of a sometimes unfamiliar nature (such as a glueball), may be in fact 
a manifestation of the known particles on nonconsidered sheets of the Riemann 
surface. 

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