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BBJ.W§IKE 

B CTa~apTHOM anua6aTH~eCKO~ paCCMOTpeHKH"3ana~ HeCKOHDKKX 

Tw!I/ pa36HeHHe na 611CTPym H Me,nJIeHHy1.O rrO.ztCHCTeMl:l 0611~HO lteC'1'KO 

lPHKCRpyJJT ,ItJI.R: ncex CeKTOpOB 3ana~. Ha CaMOM ,D;e.n:e '1'aKOe paaõzeaae ne 

MOJIçeT 611T:D YffilBepCaJI:&HIlM. BH,1teJIeHHe 611CTI>la: H Me,nJIeHHHX rrO,D;CliC'1'eM 

crr~yeT, Boo6me rOBOpH, rrpOH3BO,D;HT:D pa&HKqHHM 06pa30M B pa~Hl:lX 06
AaCTRX KOHWHryp~OHHOrO rrpOCTpaHCTBa;· TaKKM 06pa30M,aTa orrepanKa 

HMeeT ,IlHHaMH~ecKd xapasrep , TIo aTol rrpH~He MeTO,D;1l ,D;HqxpepeImHaJI:&HoI 

reOMeTpHH H aHre6paH~ecKoi TorrOHQr~H HBnHDTCH·eCTeCTBeHHl:lMH ,ItJI.R: r~o

6aJIbHOrO onacaaas rrO,Il06HwC 3anat/2, 3/ . Ilpa TaKOM nO,D;XO,Ile He'1'pHBHaJI:D

HaH xoaapaaaraaa IIQO,3BO,lJ;HaH li )l;H~ep.e~Hl:le TOIIOJIOrR"lleCOe aaaa

pnaHTH (l}Jasa EePPH74 ,KJIaCCll l.lepHa 57 H T.n.) MorYT 611'1':D ~llpwIteHH B 

TepMMlHax CrreKTpa.JI:bHl:lX CBOftCTB "611CTporo" raMWI:&TOHHaHa wm, BHPaJtaHC:D 

yrrpoliteHHo, B TepMKHax cneKTpaH:&HOA reOMeTpRH • 

reOMeTpKqecxaft aHaJm3' cesropos paCCeHHH.R: 3ana~ HeCK~KHX TeJI 

ocrr01tHHeTCR)lon~HHT~HO HS-3a HeKOMilaKTHOCTH KOHWHrypaUHOHHoro rrpo

CTPaHCTBa/6/ • B aTOM ~ae ene 60JIee O"lleBIDJ;HHM CTaHOBRTC~ TO 06
CTOHTeJI:& CTBO, ~TO pa~Hl:lM paS6ReIDmM cnexrpa cooTBeTc'1'ByBJ'1', 0006

me roaopa, pa3JIH"tffille a~eKTHBHl:le ,D;HHaMRlieCroIe ypaBHeHIDI ,ItJI.R: MeA'Iemmx 

.IIO,D;CHCTeM.IIoSTOMY Itlsyqeue reoasrpaa K~7P~OHHoro IIpOCTpaHC'1'Ba 

COCTaBJIJIe'1' nepB1rlt 3'1'aII ,D;aHHoro no.I(XO,D;a 7,8 .BoJmoBlle <P~ COC'1'OR:

HItl.R: CHCTeMH paCCMaTpRBaDTCR: KaK ce-qeHHH BeKTopHoro paccrroeHWI c ,D;àH

Rol 6a301 H SpMHTOBHMJiI CKaJIHpHl:lMll rrpOH3Be.zteHH.HMJrl B CJI.OHX/9/ . COO'1'

BeTCTByDmee ~6epTOBO rrpOCTpaRCTBO ce~eHHH c eCTeC'1'BeHHo OIlpe.zteJIeH

Hl:lM CKBJIJij)}DDi rrpo~sBe.zteHHeM RROr,D;a Ha3l:lBaeTCH I'BJI:D6ep'1'OBliM pacezoeaa
eM. Cnezrpazsaoe paazoaenae mpe,D;HHrepOBCKoro onepaeopa Sanae'1' paazo

aeHHe ~HilIiji B I'HJI:&6epTOBOM npOCTpaHCTBe, H, zorna raMBJID'1'OHHaH JIBJIJI

eTCR: 3J1JIHnTK~eCKHM oneparopoa, ,D;HCKPeT~H Herrpepl:lBIDb\Y cneK'rpaM CO

nOCTaBJIRD'1' KOMIIaKTlmê H HeKOMIJaKTHHe 6asOBHe lIpOCTpaHCTBa COO'1'Be'1'c'1'

BeHHO. rroane~ee OTHOCHTCH K cnyqan lPH3H~eCKH HRTepecHHX rrponeCCOB 

paCCeHHlIJI c nepepacnpeaeaeaaee ~C'1'Hn • IIOCKOJI:&Ky KORCTpYRTHBHBJI reo

pu HeKOUIIaKTHHX MHoroOÓpa3d BOe eae pa3BHTa He.ztOCTa'1'OllHO ,ItJIJI IIpaKTR

~ecKHX ueaeã, OÓl:lllHO rrpnO,ItHTCH BBO,ItllT:D no,ItXo,ItSllltRe KOMIIaK'1'$munm. 

Tor,Ila HsyqeHHe r~o6anbHHX CBOlc'1'B anHa6aTH~eCKoro rrpe.ztC'1'aaneHHa CBO-

r/ 

&(:rlltilhÍ)~Fhh~l RlIC'rn1'yt , 

f.ia~tlSH:1Ã :~t :'~~J10ml~m~ I 
6t,ibJ'~'. ~TEf{ A 
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~HTCR B KOHe~HOM C~eTe K rrOCTpOeHHD H HCCH&nOBaHEID paBHOMepHHX aCHMll

TOTHK BOJIHOBIDC <I>yH~. IlpHMeHeHHe MeTO~OB TeOpHH rOMOTOrnrn H xzpyp
rHH MHOrOOdpaS~,B rrpH~rre,rrOSBOJIHeT C rrOMO~ID STHX aCHMilTOTHK a<p

<peKTHBHO 'KOHCTPYHP0BaTb CO~TBeTCTByIDmHe paCCJIOeHHH. BrrOCJIe~CTBHH MH 

6y~eM ;J,JIH yrrpomeHIDI rrpe~rrOJIaraTb des ~aJIbHe:tbnRx orOBopOK, 'tJTO BCe He

odxo~e pery~~sa~, HCrrOJIDSyromHe BOJIHOBHe rraKeTH BMeCT0 llJIOCKHX 

BOJIH, ~e BBe~eHll C TeM, 'tJTodH MO~HO 6ano pa60TaTb c BeKTOpaMH odR'tJ

Horo rRnbdepTOBa rrpOCTpaHCTBa. 

CTPYKTypa aacrosneâpaocru TaKOBa. B pasneae I onpeneneas OCHOB

HHe od~eKTH reoMeTpH'tJecKoro THrra ~ Tpex'tJacTH'tJHoft KBaHTOBOR s~a'tJM. 

B HX TepMl1HaX nocrpoea oneparop 3BOJlJDIUfil perrepa H rrOR8.3aHO, 'tJTO aTOT 

oneparop HMeeT dJIO'tJHyro CTPYKTypY , OTBe'tffiIOlI~yIO paSJIH'tJHHM 'tJaCTJIM cnexr
pa MHorO'tJaCTH'tJHoro ra.MWIbTOHHaHa. B pasnene 2 MeTO~OM ycpenaenaa no 

rrO~BIDltHoMy perrepy nocrpoeau cooTBeTcTByIOllUfe penepaoay paCCJIOeHHID CBR:S

HOCTH. OIIpe~eJIeHH aaaaoraa MaCCOBbIX oneparopon. B pasnene 3 MeTO~OM 

CrreKTpaJIDHorO npoeKTHPOBaHIDI saztaaa apMRTOBa MeTpHKa na czoax KOMI1

JIeKCHOro BeKTopHoro paCCJIOeHRH, KOTopaa cTagnapTHUM odpasoM rrpo~OJIEa

eTCJI Ha npocTpaHCTBe ce'tJeHHH aToro paCCJIOelD{JI. BHllRcaHH yCJIOBHH cor

JIaCOBaHWI M'eTpHKR c onpeneneaaoã B pasneae 2 JIHHeftHoft CBR:SHOCTblO. B 

pasneae 4 npouenypa IlOJIy-qeHHJI s<WJeKTHBHI:DC ~HHaMR~eCKIDC ypaBHemm pe

aJIHSOBaHa ~ ypaBHeHHft <l)a;tneeBa. Hexoropue .reoaerpanecxae CBOftCTBa, 

cn&nyIDmae HS CrreKTpaJIDHHX xapaKTepHcTHK 3~eKTHBHHX raMRnbTOHHaHOB, 

npmt1IJIIOcTpHpOBaHH aa npocrux npaxepax B paaneae 5. 

I. OIlEPATOP SBOJIDI(IDi PElIEPA 

PaCCMOTpHM cHcTeMy Tpex 6eccrrHHOBHX 'tJaCTHU, KO~HrypauHoHHoe 

npOCTpaHCTBO KOTOPOH, rrOCJIe OT~eJIeHIDI ~BHJKeHIDI nearpa MaCC, ecrs . 
3{R6= 11 = !R 3 xiR.x • B TepML1Hax rrpHBe~eHHHX xoopnaaar HK06H Xo<., ~,»: Xo( O( HX = .x...<f'J::foi.. ra.MRJIDTOHHaH CHCTeMH SamIlJleTCR B BH,D;e (d.~} = 1) 2,3) 

H = - L1x~ - llyol. + L Vr (7). (1) 

<'Q 3 J> 
B Ka'tJeCTBe õasu BHdepeM .Jvol. = FfZ~. COOTBeTCTByrolUHH oneparop IlIpe.n;RH

repa B CJIoe 

H(x.{) = - d + L V (~-' X"t)= -Llj ",,+V (2)yot 813*01. t : 

saBHCHT OT TO'ÍiKH X."I... dasH.:boi.. KaK OT napaaerpa, 
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Onexrpaasnaa saaasa ~ r~TOHHaHa H(xJ ) 

H(~) <.f (XL) Y ) = E <.f' ( XoA) Y.J. ) , oL (3) 

lf(.x~J·) e L~(1R~oL) 
rropo~aeT rRAbdepTOBO paCCJIOeHHe c HeKOMITaKTHOA 6asol ~o/.. • B CJIY'tJa~ 
dHCTpOy6HBaDIIlHX rrOTeRnHaJIOB VfJ cnexrp ~ (FI (~) oneparopa H(XJ. ) 
COCTOHT H3 ~HCKpeTHoft Gri.. H adCOJIlOTHO aerrpepusnoâ Gc. KOMnOlJeHT. Co-

OTBeTCTByIOInHe BOJIHOBHe <PYHKLUlH dy~eM 060SHa'tJaTb xepea c.p 11. H ~CYaL' 
KOMd~~HpYR me B BeKTOp-CTOJIdeu tf = 1<,pt: tfn ~, rne E = ~~ .ItJUI tP~ol. 
H E- E CX.,{ )~JIJI c.pn • n 

06H'tlHHe COOTHOmeHRR opTOrOHaJIbHOCTH 

<:: ({In llfM > = ~n'1/ , (4) 

< 41~o' I CP~i >:= ~ (~~ - s: ) 
H rrOJIHOTl:l OIIpe~eJIRIOT TOr~a rrO~BIDKHIDí perrep B rHJID6epTOBOM rrpOCTpaHCT

ae L2 
(fR~oI.) • B rrOCTpoeHHOM I'1IJI:bdepTOBOM paCCJIOeHHH C 3JI.EYjJlJ:/JJI ~ByMJI 

TO'tlKaMH õass X,j.. ,r..t.' E ~J. CBR:SaH yHHTapRIDt B L2. (IR ~ ) oneparop 

U(x,;., x:) 3BOJ1lOIJ;HH penepa • .rvm onpeneaenaa oneparopa U BOCIIOJIDSY

eMCR acconaapcsaaaaa C raMWIDTOHM.HOM H(xo(.) cnexrpazsasa pasaoseaaea 
npocTpaHCJBa L2(fR~.J: L2(1R~.J= d1c(x.J @JfA(1.L), rne dfJ~c:;: 
:= ~(c. L (JR~ol ) ~~c. - CrreKTpaJIDHHe npoexrops ~ ~KCKpeTHOe 11 a6COJmT-: 

HO nenpepssnoe nonnpocrpaacraa oneparopa H(x.;..) . B TepMlUlax cnexr

paJIbHOrO pasaoaesaa oneparop U. 

<f (Xd-)' ) z: U [f (X; > ) ( 5) • 

BMeeT dJIO'tlHylO CTpYKTYPY: 

UcJ 
(6)u= ( -~:: ).

U J.d 

3~eCb ,1tHarOHa.JIDlille dJIOlGl OIll1Cl:lBaDT 3BOJI1OWDO ~HCKpeTHOA H aenpepuanoã 
'tlaCTeft penepa <..f ,a BHe,n;HarOHaJI:DHHe ozoxa - nepexons Mez.ztY HHMH. 

B CHTyaIUm oonero rrOJIOJleHIDI paSMepHOCTb ci. CX.,L) :: J i h"I J(of ('X.I..) ~RC
KPeTHorO nonnpocrpaacraa ';RJ (Y.J..) saBHcHT OT TO'tll\R õass x.: E 'E.,L • Ec
Jm d < 00 , TO d ex: )- KYCO'tJHo-rrOCTORHHaR qiYHKUWIHa~...L ,a MHO

rooõpasaa ero paspasoa OTBe'tJaIOT Bl:lXO~Y TepMOB EY'\ (X"L.) B aenpepsnasã 

CrreKTp • 
1/ 
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2. 31»EKTIffiHOE YPABHmi1E .lIlPFJ:lID{rEPA 

J1;m nOJlyqeHIDI aqxpeRTRBHoro ypaBHeHIDI rrpe.IJ;CTaBHM BOJIHOBHe <PyHR

URR o/()() nozaoro raMKJIDTOHHaHa H B BK.IJ;e cPopMaJII>HOrO pasnoaeaaa no
 
nO.IJ;BIDltHOMy penepy tf c no,lVIeJKaIIUiMK onpeaenerran Roa<I><I>mmeHTarvrn: :;:r
 

'lf(x...,.x,.)~..:# <'f, i> '" Z <f (.x~~Y~JJ:, ()(~) +- (7)n 

. + JJ31o< tf1 "..(2 , )'o< )J9,/x",). 
IIo.IJ;cTaB1I.IDI pa3JIOJKeHKe (7) B ypasaenae illpe,nIDU'epa 

(8)H'o/=Eo/ 
R npoenzpya aa COCTOHHKJI <.p ,n~KM 6eCItOHe1:JHYIO CRCTeMy ypaBHeHID1
 

OTHOCRTeJIDHO <PYH~~ :
 

<lf { -1!Jx: - s. + L V(\ (x~) - E I Y!> ::: o. (9)
L2(1R\,o.l.) 

.... J.J.. f' ) I 

A1I.R: no~eHWI R3 (9) .n;wIxIJepeHIUffiJI.I>Hwc ypaBHeHlf~ TRila íllpenaarepa CJIe

.n;yeT no.n;CtUlTaT:D cpenaae no tf 3Ha'tleHlfH BXO,ItmIlIDC B (9) oneparopoa, C
 
aTo~ UeJIDIO, 'Í!RRCRpYH rrpOR3BOJII,HyIO TO'IKY X:' f- B.,t' orrpe.n;eJIHM ceMeiícT

BO onepaTOpOB Ú ('X...J.. ) == U (x...t./ x.,/ ); x;- <PRRCRpOBaHO. B TepMHHaX one

paropos U (xJ,.) MaTpl1'tlHHe aJIeMeHTH oneparopos Jlanaaca MOryT 6HT:D
 
npencraanens B BH.IJ;e
 

+·< tfJ I - .6 XoL I~ >= - <e Iu .6x; ° U Ie /, (Ia) 

+<4l I -LlJ'ot. 147 >= <e \' (Ok ° U)'Ok u I e:>. (lI)o 

/ 

3.n;ec:D (2= <P(X.,L)') R, KPOMe Toro, BBe,neHH CJIe,ItyIOunre 0603HalIeHKJI: non 
tô k t) LÁ noaasaerca ROMil03HUIDI oneparopa U II oneparopa .IJ;mW>epeH

URPOB8.HWI no k -i:1: KOMIIOHeHTe" sexropa y.,./., ,nJIJI HyMepa:uKR ROTOpWC 
MbI RCn0JID3yeM JIaTHHCIme l1H.IteRCH. CHMBOJIOM ô1J U 6~eM 0603Ha'tlaT:D 
pe3yJIDTaT ,ItHqxpepeHIUiPOB8.HKH oneparopaoaaasaoã <PYHRIWR V(X.,I.) no V-H 
KOMIlOHeHTe nexropa ~ ,,lI.JIJI ROTOpWC Ml:l RCn0JID3yeM rpexecsae RH.IteRChI. 

Ilpeoõpaayex MaTpKtIHHe 3JIeMeH'l'H (Ia), (lI), BOcn0JID30B8.BnmC:D YCJIO

BReM ItQJIHOTH CRCTeMbl <PYHRIudt Lf : 1)+= U-1 • llideHHO, cnpaaenaaso
 
CJIe,nyDmee COOTHOllleHHe:
 

4 

v-j1:J~oU = C}+ U1'd;< UY (l2) 

lIe:A:cTBRTeJI:DHO, 
_( . -I -I 

U A~"U=U}°3r'l/: VJ.'(~V+?I'f)= (13) 

-f( e e)
-=(j ~V+2~V}+V~ . 

C ,Iij>yroií cropoaa, 

(~+U-~U/~ 7); + ~,(z/~lf)+zl3.lI7'd f(ti~): 
./(l4) 

2 -! -I 2 

=~ +221~V~ + V ~ U~ 

rne RCnOJID30B8.HO npaBKJIO .n;mIxPepeHqRpoBaHRH 

-1 -l -I 
(l5)0j<-U ~-U}Z(U. 

CpaBHKBaJI (13) R (l4), y6el\ItaeMCJI B crrpaaenaaaoc TR (12) • 

llpOBe.n;eHHHe BHlJHCge~ nOKa3HBaIOT, lITO rrpo~e.n;ypa ycpe~HeHHH no
 
nO.IJ;BR1tpoMy penepy rrpRBO~RT R y.nJIRHeHHID rrpOR3BO.n;HoA no 6a3e (cM.(12))
 

B aM>eRTRBHoA CRCTeMe ypaBHeHHft ~ <pYHRIlllA Y . COOTBeTCTByro~
 
ROBapRaHTHYIO npOR3BO.n;HyD 0603HalJKM ~epe3 ~
 

-1 J" (16)
1)r = ~ -t V Y &L. 

TaRRM 06pa30M, 3~eRTHBH8JI CRCTeMa ypaBHeHRA ,lI.JIJI orrp~eJIeHIDl BeKTOp

<pyHRIWaY npmniMaeT BH,1t 

I (17)(-J); +0..+CL + . U- V U ) y = l= -X, 
r.n;e 

a+o.-:tJk.UJ('Ok· U ) , v= Z.Vr-(Xr-)' 
+ . r-nOneparop a HeoTpRUaTeJIeH R MOJlteT, Taro'IM Q6pa30M, 6HT:D RHTeplÃ-

rrpeTRJ}OBaH KaR oneparop MaCCH, napaaerpaxecaa 3aBRc.Hl\tHit OT TO~IGI 

6a3H :x...J- E~..l •
 
-{
OrrepaTop 

A~(r",-) = U~V, (18) 

5 



Y~.mouum npOH3BO)tHyIO, HMeeT CMhlCJI CBR:3HOCTH B aCCOmmpOBaHHOM 
BeRTOpHOM paCCJIOeHliH li B CRHY 6eCKOHe~HOMepHOCTa CJIOH RBHReTCR 
OrrepaTOpOM, ,neitcTByIOIIUIM B 6eCROHe't!HOMepHOM rWI:b6epTOBOM rrpOCTpaHCT
ae, 

3. IlPOI.WJlYPA COrJIACOBAIOOI CBíl3HOCT»t 

Oneparop aBo.mo~li perrepa 7J(x..t.) onpenenea c TO't!HOCT:DIO no Ka

~6poBo't!Horo rrpe06pa30BaRliR 
. " )/(101.)

1/ r"> e 'U.. (19) 

BBH.Icr HaO,ItR03HS'qHOCTH ssoopa wa3 nOABIDItHoro penepa tP . Ilon )teitcTBH
eM aroro Ka.JIl.i6pOBo~moro rrpeoopaaosaaaa CM3HOCT:D Ar- npeoõpasyerca 
c~e.ztYID~ o6pa30M: 

AI'- -> U-~ U + i l./(?r IJ ) U · (z()) 

+
MoJltHO HdTli razxe npasaao npeoopaaosasaa MaCCOBOro oneparopa O- LL, 
HCU0JDi3YR 3aMeHy 

. ~ "I 
a ~ e t a. + [~J e"l ) U. 

EcJm orreparop aBOJllOUIDi perrepa 11(x..;.) rJIa,1lKO 3almCIIT OT TO't!KH 
6a311 Xot ~~.,( , TO CBR:3HOCT:D A~ HMeeT HYJIeBYJD Hea6eJIeBY K.PHBR3HY 
Frv : 

F= dA + [A,AJ= Q. (21) 

~ B~eHeHHH HeTpHBRaxDHoit ~acTII CBR:3HOCTH c~e.ItYeT paCCMOTpeT:D OT
,IteHDHO B~HerrpepllBHoro li ~CK.PeTHoro cueKTpOB raMHHDTOHHaHa 
H(x~) . HMaHHo + 

A~= u--1~u= [(~+1;J)UJ}C1L+J'J)U= 

(~u)+~(~U)+ (PcU)?r(~U)+ (22) 

1-. f.) .:+- 1\ i: AcJ )+ (!PJU) ~ \:?C li + (Jd U) ~ (Y:J U.-/ =: AcLc. ÂJ.J . 

llOCTpoeHHaR no OTBe't!aIOmel ,nIICK.PeTHOMY cneKTPY ~CTli CBR:3HOCTli 

AJJ.:.(1JUrV(~U)K.PKBH3Ha FJ He'rpRBliaJII>Ha rorna II TOJIDKO rorna , 
Kor,na cy)temle 1J U1;1(d. HeYHHTapHO. 
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IIepeii,IteM K sqxpeKTliBHol. CliCTeMe ypaBHeRd, II.OJIy't!aeMol npoexra

pOBaHKeM aa :J{01.. • Y't!HTllBaR 6~otIHIDi BH,1t {6} oneparopa U- li CBR:3

HOCTR (22), ypasaeaae ,nJlH Me,IJ',JIeHHHX KQMITOaeHT Y MOJltHO uepenacars
 
CJIe.ItYIDIItKM o6pa30M (rrapaxerp }-'- HMeeT CMbICJI npllBe,neH~ MaCCH):
 

V + «. Ac d)2 + ~(~() / 1\0~\-. +)1 (aQ+ V- E) =\-2J r r) )~23){ ( 
2 

Adc V + AJ.J )J.:XJ 
+ -f- + ;0, 

r,ne Acc.= -Acc • AJ,J =-AdJ,trt- Atc.0rrpe,lteJIeHb1 sauacsn (22). ,IlaJIee, liCrr0JID3YR 
pe30XDBeHTY onepaTopa 

2 -4 
- (\1 + Ac.c.) - Acc1 AJc. + \Cc. = R(E ), (24) 

Bl:lpa3llM:te. 't!epe3Yol (HeYHKTaplillM) npeoõpaaonaaaea 

'Xc. = R (E) (AcrlV + Ac.J Adod + \]AcJ + Ac.cAc.d. - r:,J.)ij; 
~ R (E) ( 5c.cc fcd) -XcL • 

TaImM o6pa30M,npoeKTKpOBaHHe na 'Jfol npasonar K sqxpeKTHBHOMy CK8JI.HP
HOMy npOli3B~eHEID
 r+
I "+ + 2 I 

<:< YJ. XJ. » = 1 (~ + (~i ~cl) R(E) (~i r:ot))~ c1x.... (25)d 

ARaJIOrR't!HO B ~ae rrpoexraposaaaa na nenpepaamrã cnererp B03lfHRaeT
 
KH.ztyrnipOBaHHOe caaaspaoe rrpoli3Be,u;eHHe
/ 5+ + + /2«x. ~ » == Xc- (~+ (%c.- Gc ) R. (E) ($&c- rJc)X olxo(.(26) 

OTMeTIDJI, 't!TO aeane , rne IIpRXO,ltliTCH BWlliCJIRT:D CRBJlfIPHoe npOK3Be
,nemm ll>yHKIUrll aerrpepssaoro cnexrpa, HeHBHO npennozaraa RCn0JDi30BaHHe
 
BQJIHOBllX uaKeTOB (T. e. nepexon K OÓ~llleHHHM tlJyH~) J MH ae
 

6Y.zteM ~eHTRpoBaT:D BHHMaIme na aTOM, rrOCROJIDRy TaRaR H6CTporOCTb ae 
CK8.3~BaeTCJI na OKOH't!aTeJIDIlllX BllBO,nax. Kor,na pa3MepHOCTD d..im 'JfcL ROHetI

aa (=11), 6y:IteM aarepnperaposarr, (25) KaR cK8JIH.PHoe' npoaaaeneaae Í3 npoc
TpaHcTBe ce't!eHHl Ko~eKCHoro BeKTopHoro paCCJIOeHHH pS3MapHocTK
 
)(+ dl/'YI~.,I. c apMRToBo:tf MeTpKKOM
 

~ + + 2
h. :: 1 + (ScJ- rJ) R (E ) (ScJ - rccl ). (27) 

Jlanee MOJKHO llC:KJIIO't!llTb xa (24) 1r1 (25) JImn:HRe ROMlIOHeHTIl Xc li 

noJIY"t!HT:D ypaBHeHRe 
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..-- 1I 

f 
l: 

2( - (v -+ Add ) + M) 'XJ, == Heft .Xol = o	 
" 

(28)
 
rne oneparop M sanaerca RaK ,
 S

g 
~ S U (f/' ) , ~ = cUrn ~, .N= Ji-m.coker ~c' 

M = - AJc Acd. + rdJ - (S:d - ~.~ ) R(E )( Scd - rcJ ) . (29) MOJlteT OI\asaT},CJI HeTpKBHaJ.I1JHo:f!. BaTOM CJIy"Crae ObtJIO 6},J HHTepeCHO CBJI

I'eneps YCJIOBHe ca.MOCoIIpmKeHHOCTI1 orreparopa - DJc;l + M OTHOCHTeJIb SaT1J HeHyJIeBbte RJIaCCbt lfepHa Ck : 
lIO (25) rrplffiO,nHT R YCJtOBHIO COrJIaCOBaHHJI CBJISlIOCTH AJe.t C MeTpmtoti k : 

k 

v ~ = [AdJ - M, h, ] , (30) 
/] de.i (1 + ) rJ ) =: L 

k 
Ck .J\' , 

.11 
rne AJJ. FI h. paCCMaTpFIBaIDTCJf: KaR oneparopu, rrpIDffiJT.JIeJItamFIe	 c rJIoOB.JIDHbtMH HHBapRaHTaMM Tpex't{8.CTH1Ulo:f! S. -MaTpHUbt. MH ,neMOHCTpR

pyeM TaRYIO CBJIS:O na rrpOCTOM npzaepe , paCCMOTpeHHOM B pasneae 5. 

~Iom ('1IJ tg) L2 ( fR T'» ; 'J{J~ Lz( tR1» ) , IIpK HsyqeHHH aCRMlITOTl{qeCROrO rrOBe~8HRíI reOMeTpH'tleCRHX 06~RTOB, 

B qaCTHOCTH aCHMIIT~TRK rrO.n;BRmHoro penepa, MO~O, orrMpaT:OCJI Ha ,IJ;l1~ 

~epeH~HaJThRYID ~OpMy~OBRY ypaBHeH~ ~a.n;.n;eeBa. 
~:J orrpeneneaaa (24) BHTeKaeT, tITO YCJIOBl1e (30) Ha.KJIa,JJ;hlBaeT .n;onOJilut

TeJThHHe OrpaHRtIeH~íI sa rrOTB~HaJI y , ROT'O]me Tpe6YIOT cnenaaasno
ro paccMOTpeHRff~ 4. ~EImlBHIiE YFABHEHIDl ~WEEBA 

TaRRM o6pasoM,HcXO,nHaJI CI1CTeMa ,nH~epeHUHaJIDHHX yp~BHeHKa mpe PaCCMOTpHM ypaBHe}iHJ:l ~a.n.neeBa .rr;ur. CRBJIJIPHbtX 'tIaCTRU B ,nRqxpepeH
,nHHI'epOBCRoro BH,Ita rrOCJIe CrreRTpaJIDHOrO rrpoeRTHpOBaHIDI nepexonar B UH8JI1>HOn ~OPMyJIl1pOBRe/6/ (01., f == -t,2> ~ '): 
HHTarpO~apaHUHBJIbHbta ypaBHeHHJI,no,nooHo TOMy RaR B ypaBHeHKH ~

paza B RBaSHIt1Ia.CCl1tIeCROM npenene rrOJffi1IRlOTCJI HeJIORaJffiHbte oneparopa, ( - LI X. - ..:1)'. + ~ (x: ) - E ) cp-< = - v.. p;-~ ~, (3I) 
,neftcTByKllIlHe aa ROMlIOHeHTbt Bei:tJIJI. IIpoBo,IUI 'dTy ananoran ,nBJI::Dme, JIerRO 

SaMeTHT}" 'tITO IIpoue,nypa crrexrpansaoro IIpoeRTHpOBaIDI.R: IIpI1BO,nHT R no r,ne ROMIlOHeHTbt ~eeBa, ~ Tpex't{8.CTR'tIHOR BOJIHOBoit <pyHRIJ;IDi ?f=?=~ , 
JIBJIeHHID s~eRTHBHOH RPHBHSHbt 6asbt HCXO.D;HOro paCCJIoeHHR. nenCTBHT~HO, y,nOBJIeTBOpJIIOme:f! ypaBHeHHIO (8), onpe,neJIJIIOTCJI o6bt'tJ:HbtM COOTHomeHHeM: 

11 ~ 
I IIpHMeHJlJI npeoõpasoaaaae rana (,Í)QJUtH-BOyTXoftseHa R orrepaTopy-~2 + r , 

H8TpYllHO y6e,ItHT}'CJI, 'tITO RHHeTH't{ec!tld 'tt1IeH B a<MleRTHBHOM raMR1I},TOHHa ~ = -	 Ro (E + i O) Vo< 0/ , (32) 

He HeH rrpHo6peTa.eT C TO'tlHOCT1JI) no o{til) CJIe.nyronnUt BH,It: --1 
B KOTOpOM Ro(z ) :: (-11 - z ) - CBo6o,nHaJI peSOJIDBeHTa.o{f "	 .,( f3 h 2 

- ( f - (4;-< Adc R(E)AcJ) / (/~ ~ = ".lfd.,;< .	 ~ rrony-qeHHJI s<MleRTRBHOn CRCTeMbt ypaBHeHH~ cne.nyeT ~yD HS 

ROMlIOHeHT ~ npeacrasars B mme lf?opMaJThHOrO pa3JIOJlteHIDI, aH8JIoI'H'tI 
TeM CaMbtM BeJIH-qJ{Hbt jj<:Á(3 BHcTyrrBllT RaR SJIeMeHTH aqxpeRTRBHoft KOHTpa soro (7), no nO.D;BWlHoMy perrepy c..pol. ,oTBe't{8IO~eMy paCCJIOeHHIO, acco
BaPHaHTHOft MeTpHRH õasu, eCJIH TOJIDRO YCJIOBlUI aa aCRMITTOTHRR A R V rumpOBaHHOMy c napoã 'tIaCTHn 01..

I	 TaROBbt, 'tITO ROMDaRTH~RRaUHJI ,norrYCTRMa. ~ Toro, 'tITo6bt c,nemaT1J STO 

COOTBeTCTBH8 60JIee ROHRPeTHbtM, M1I rrpRBe,neM Bbt~CJIeIDIe 8~ C rrOMoIItDIO CP", = t -: 'f"" .:;( > .	 (33)I". TeopHH BOSMymeHKa ~ 'tIaCTHOro CJIy't{aJI npOeRTkipOBaHlUI Ha O.D;HO ypaBHe

HHe npa O.D;HOMepHOn õaae , ;' reOMeTpH'tIeCKHe 06'beRTbt, CBSlSHOCTR, ROBapRaHTH},Je npoaasomrse FI T .U. 

Onpe,nenRDTCJI TeMH !te COOTHomeHKHMH, 'tITO R ~ COOTBeTCTByDmero ypaB
CymecTBeHHHM MOMeHTOM RCCJIe,nOBaHRJI rraHy'tleHHoro a~eRTHBHoro ypaB

HeHHJI llI,pe,nHHI'epa, c TOn JImn:& paaaaneã , 'llTO c RaJIr,Il;oft: napoã 'llacTmt 
HeHIDI (17) JIBJIHeTCJI Rsy-qeHHe nOBe,neHWI CBJI3HOCTR Ad(x.;.) npz X'..t--'?oo. I'{ Mbt reneps acconaapyea CBOIO oaay 1>,,( = 1R ~ol.' CBO:f! rrO.D;BID1tHHft perrep lf.,l.
B eJIy'tlae cYutecTIIOBaHIDI rrpe,neJIDHHX sHa'tlemm CBJISHOCTR AJ... na decxo (;1 R CBOe rwn.OepTOBO paccaoeaae, 060SHa~B xepes U.J.. oneparops SBO
He't{Ho~TH BOSMOXHa ROMITaRTR~HRaUníI oasbt ~~ R, TaKHM 06paSOM, CTeneHD 

moUIDI perrepos ltJ<:J....' o/.. = 1,2,3, R onpenezas oneparopu
OToOpaxeHHJI, c~eM 
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·1 

\ 
P- _-1 I 

\: Lkx i k x A"fl (X.;.) = Ua( ~ Uoi , 'lf{x,k) = e- + SIr'(k) e , 
(37) 

fi rJ) 0(. = ~ ~ Ao<. (X.A), r.n;e 
(34) .1 ~k+(f(w)

:1 ~((k) =a: QoL = (OI< o UoL )+(o#( o u; ), ik-~(w) (38)
:}
r + ~ 

SIBJISIeTCSI S -MaTpnneA paCCMB.TpliBaeMOA 3a.zta'q11:.+ Wd--f" = J1R~ t{Jo( (x,,-,jeJ. ) lf(r: (xf'~ y~ ) o dj~, ~ 
Ilpa t (w)< Ooneparop h-w HMeeT .n;liClq)eTHHti crrexrp , COCTomItHA 

rne lf'01- - BeKTOp, 8pMRTOBO conpaxeaaaã c <.p01- ,nOJIytrnM a@leK.TliB-· <\ 

li3 e.n;HHCTBeHHoro COóCTBeHHoro 'qKCJIa r(w) . OTBe-qam1IlBJI aTOMy c06cT
HyIO C1:ICTeMy ypaBHeHilli <l?a,IOJ;eeBa .n;JIJI onpeneneaaa Koaqxplil:U'IeHTOB Yd.. : 

BeHHOMy 'tlliC~ HOpMHpOBaHHaH COÓCTBeHHaR <PYHKlJ,IDi .v~ ;ltaeTCSI <popMyJloA
f'o 2 -I(- »: )-I- ao! a~ + Va( (x~ ) - E ) L 

(35) 1ft (x) = V2 LYI' e ~(w)x. 
(39) 

= - V.-. ;;"" 'W"-f j'f' <r ~ ~,2, 3. 
Ilorpeõyea reneps , 'qTo61i <P~ r [IM) y:I(OBJIeTBOpHJIa CJle.n;yI011tHM 

C rrOMOlltbIO ypaBHeHIDi (35) H R3BeCTHIDC aCl:IM1ITOTliK/6/ KOMIIOHeHT YCJIOBIDIM: 
~a,IOJ;eeBa ~ ,. aanaanax B KQHq>HryJ>anHOHHOM npOCTpaHCTBe, MOJKHO 1:I3Y

I) aa MHOJlteCTBe S4 
WyHKUWi Y(LV) aenpepsaao ;lt11:@>epelnJ;KpYeMa

'tIHT:D npe.n;E'JIDHHe saaseaaa na óeCKOHe'q}{OCTli:I 'tlacTeA CBSI3HOCTeA, OTBe'qB,
BCID.ztY, aa HCKJlIO'qelmeM zouesaoro 'qKCJIa TO'qeK W~ , W2·'... Wl1.- • BmmKX pa3XKqHHM BeTBHM cneKTpa rrOJIHOrO raMRHDTOHHaHa,li pemHT:D, B 'qaCT
KOTOpHX t(w) MMeeT paspsas TI pona:' 3"(<-0) = ICsl/(kJ-'-.Js ) + OC-l);

HOCTR, BOrrpOC o KOMilaKTli<pRRaUKK Óa3H. k~ w~~ 
2) oroopaaeaae LA!.~ :.Jr- (k) rrpa K8.JltJJ:OM cIJliKCl:IpOBaHHOM , 

;ltOIIOJIHeHHOe YCJIOB1:IeM S~ (w,s) = -I, ;ltl:I<IxI?epem.mpyeMo. 

COÓcTBeHHHe <lJyHKInili 'tJ{.(X) H 1!'(:X:.. k) ;ltliCKPeTHoro li nerrpepasnoro
S.IIPmmPH 

cnexrpon oneparopa hw oópa3yJOT penep 1fT B COOTBeTCTByIDIl{eM rwn;óep
to 

A. IlpOWIJIIOCTPllPyeM aa npOCTOM np11:Mepe c O;ltHOMepHOM 6a30A B3aHMO- TOBOM paCCJIOeHHH, a oneparop CBSI3HOCTR A = <Owê.f; ~/ HMeeT, TaKKM 
Oópa30M, MO'qmrlí BH,I(:CBR:3:D cnexrpansmrx xaparerepacrax eneparopa • .n;eACTByDmerO B CJIoe, c 

TOnQJIOrRReCKRMH 1:IHBapHaHTaMR aCCOnRl:lPOBaHHOrO rRHD6epTOBa paCc~oeHRH. A = (_A5 c-; _ A_cri) . (40)MH nosasea, 'qTO B paccsarpasaeaoa npzaepe HeTplimr~HOCT:D C~3HOCTH,
 

aCCOnIDlPOBaHHOil c TaImM paccaoeaaea, oõycaoaneaa rOMOTOffi1'qeCKHM KJIaC AJc. i A .u
 
COM aerrpepassoro oroõpaxenaa õaas B rpynny 1J (1), li30MOpq>HyIO yHlITap
 /) 
HoA rpynne S -MaTpIDJ; npz <PRKCHpOBaHHOA aaeprza, 11" [11(1) ] =: !l. BIi'qRCJIHM aCHMIITOTKKY anpa A(k, k orreparopa Acc ,OTBe-qamIl{erO 

2 nepexonaa aa aenpepuanoro cnexrpa B nenpepanmrã:
PaccMoTpBM B rrpOCTpaHCTBe L (JR+) CaMOconpSDIteHHIDt orreparop

hIN=- 01 ~ c. rpaRM'qHl{M YCJIOBlieM A(k)k l
) = <ow 7fJ(k), ~fI(kl) >L2(1R+)= 

t>Q • k .k' .klui/uI = Y{w), Ih1 y= 0, co e s'. r! 1)( ( 1. X . / X)(36) -1.) S ' x=o =. 0\ XOw ,::>~ lk)e é: + S~(k) e = (41) 
o

TpeóoIflHIDI K <PYHImHH t (tA» , napaMeTpH3yromBA oneparop h,;;, ÓYlJ:YT 

c<I>oPMy~lIPOBaHH HIDKe. : 1 
= i (OI,] St (k ) k+ ~ I <- i o + ÔI,] s~.( k) ~(k 

l
) k_:'<- i o) • 

COÓCTBemme epyHKIUUI 'W(x.. k)HerrpepHBHoro cnexrpa oneparopa ~w 1 
HMeIDT BH,I( 

II 
lO 

mailto:a@leK.TliB


l 

r
 
\ 
I 

B OTCyTCTBRe ,ItRCKPeTHOrO crrexrpa (o (W) > O) Y oneparopa hw .R;1ij)O 

A (k kl
) nOJIHOCTbIO onpenenaer oueparop CB.ff3HOCTR A B (40), noc

KOJIbKY ÓJIOIQiI, OTJIR'tJHhIe OT Ace. , - HyJIeBhIe .. 

Ilpz t(W)<O oneparop AcJ ,oTBe'tJaIOmIDi nepexonaa R3 ,rtRCIq)eTHo

ro cneKTpa B Herrpe~hIBHhIH,3~aeTcR ~OM . 
lt 

CL(k) = -: dw V{k» <1'(( >= 

roQ k 't{w)x . . (42) l~o 

= 'J2ItT J C()w S~(k)el- X e =~()wSt(k)~ ... 
ti 

Oneparop , OTBelJaIOll(Hlf OÓpaTHhIM nepexonaa, sanaercs H,11JlOM 

<.?<N ryJt , 1J!( k') >: - CL ( k/) . (43) 

HaKOHen, oneparop AJJ ' oTBe'tJaIOImlH nepexoztax R3" ,ItRCIq)eTHoro cnexr

pa B ,ItHCIq)eTHHH, flBJI.ffeTCfl B paCCMaTpRBaeMOM cJIy1Iae onepaTopoM yMHoxe

HHH aa 1IHCJIO: 

AJJ = <()~ V?!) V~ )= 
(44)f ( 't(w)X) ~(w)x 

= J '()~ ~ e . \f2m e rAx = O. 
o 

BMeCTe c Tpe60BaHIDIIv1R I) R 2) oroõpaxeaae tJ ~ (/ (w) , B cocrner-" 

CTBHH c (38), sanaer HaKPhITHe e.ItHHHlIHo~ 0KPyJKHOCTH W ~ Syo(iV) E s/ 
npz <pHKCHpOBaHHOH aaeprax. CB.RJKeM CTeneHD n..(k) aroro OTOÓpaJlteHIDi c HH

TerpaJIOM no õaae $' OT oneparopa CB.ff3HOCTH A . IIoRaJKeM , B lJaCTHOC

TId, ~TO HHTerpaJI no õase OT MaTpH"tfHOrO aJIeMeHTa ACc. oneparopa A ae-

TpIdBKaJIeH npa n, t- O (n (k) =- n- 53 n... k ). 
B CaMOM neae , nOJID3YflCb (41), HaXO,ItHM, lJTO 

SAccdw =-~T1 S C\v t; 5v(k) Jw J (k- }./) + 
f:,~ ~4 a _ (45) 

. r '() ri (k) [' ~ SK (k /) ] I 
+ L J w:J t k kl . - + k k' . o 0\ W . 

~4 + + tO - - 1 

OCTaJIOC:& y6~KTbCfl B TOM, lJTO K81t,ItIDt 113 HHTerpaJIOB B (45) aerpasaa

JI8H H HeTpHBHaHbHa HX CyMMa. nxa aToro ,ItOCTaTO~HO ~~HCJIHTb CJI~mKe 

HHTerpazs : 2<fi" ' 

r (' I -2.ik I roO 

-2ikJt - OfSiÔW':::>t JvJ= J/;'u) ik+ r ~(w) =- n.(k) J_C>"> (tk+.t)~ 
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J~ w S(k) S(k~) ~ =
s' t ~ k- k'- i. o 

(46) 

r~ - 2.ik ,C-i k'-~) d't __
)oQ (1'k+t)2. fi.k+~) k - k/-~O
 

/)) 
= 271i ( rv(k) + h(k 4 k k/ _-i__
 

2, k~k' k-k'... iO
 

:= ;G'1I{ ( h,(k) + n,(k'/») B (k,"k' ). 
2 ' 

113 (46) BH,ll;HM, liTO B cHTya~ oouero nOJIolteHIDl.H)U>o B(k
l 
k/ ) HeTpH-

BHaJIbHO H He COBna,ItaeT c .R)ij)OM e,ItHHH't!Horo onepaTopa. 

C .npyroi CTOPOHH~ 

Ss< ()w k S( (k) 01 co â'(k- k/) 
= 2 'iI~,"(l%(k- k I). (47) 

TaIrn:M oÓpa30M, 

Js,. Áec 01 w = Z'1i Ll-2lín(k)a'{k-kl
) t i (n(k~ n(k')B(k,k'~~48) 

IIpIdB~eHHhI:tt npHMep, B ~aCTHOCTH, nOKa3b1BaeT, ~TO CneUHaJIDHaJi 

,ItHHaMHKa cnexrpaasnax xapaxrepacrax orreparopa hIN nopoznaer aerpa

BRaJIDHylO CBR3HOCTb A . l1MeHHo c YCJIOB:wrMH I) 11 2) npa H3MeHeHHH W 
no e.nHHH~HO:tt OIq)yJltHOCTId S~ 3Ha~eHHH t (w) npooeranr senecraeaayn 

OCb IR ; npa aTOM YBeJIHlielOOO t (LU) OT - 00 ,ItO O COOTBeTcTByeT aBO

JIlDUWi CB.fI3aHHOro COCTOflHWI oneparopa h,w , a nepexon t(u.» OT O ,ItO 

+ eo npespamaer aTO csasaaaoe COCTOflHHe B pe30HaHC. Pa3phIB <f?yHKIU1H 

?S (w) B TO~Ke Ws TaKllte COOTBeTcTByeT npespaiaeaan CBR:3aHHOro COCTO

flHHJI B pe30HaHC. 't.lIdCJlO Taro npespameaaã, cosnanarmee c ~CJIOM To~eK 

paapasa Ws ,onpe,IteJIHeT CTeneRD n.,(k)HaIq)HTIdR oT06paJlteHIDI e.n;HIm~HO:tt 

OKPYJltHOCTH Sf B rpynny 1J (1), T. e. lJTí [1J( {) J = JL. 

E. K HaCTOHmeMy MOMeHTy HaKOilJIeH ÓOJIDlliO~ orrhIT pa60ThI c ~RKCKpO

BaHflHM ~HaóaTHlieCKJdM-pa3JI01teHHeM/10/ npH paC't!eTe HH3KoaHepreTH~ecKHX 
nponeccos pacceaaaa Me30aTOMOB Ha H,I{pax BO,ItOpO,Ita, aanpaaep: 

(Pr)n,si + P -- (rr-)n=i + p. 
B 8THX pacxerax HCrI0JI:D30BaJIHC:D óa3HCHhIe <PYHKI.Ulli <P(.:x~) '1... ) 3a,Ita~ ,ItBYX 

uearpon (3) KaK ,ItHCIq)eTHorO E=: Ey[(lXil]<O,TaK H aeupepssaoro CDeKTIDB 
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E.= Q~ >O. liaJnrqHe napaaerpa MaJIOCTR - OTHomeHRe MaCChI MIOOHa K npa-V _/ 
Be;n;eHHoit MaCCe anep (.2.f'!)~~/M st: 1n03BOJIHeT llpKBeCTR CHCTeMY ypaB-

HeHd (17-) c TOlffiOCTD1O O(C2yA)Ei) R ,IUlarOHaJIhHOMy MH OJIOllHO,nHarO

HaJIbHOMy BH,Ity. 

,Um! rrpOCTOThI OrpaIDi'tlHMCH C~aeM npoenapoaaaza CRCTeMbI (17) c 

rrOMO~D KaHOHR'tIeCRorO rrpeo6pa30BaHHH. " / 
i"W"v H iW' L\ -l,.vy:x: e eff = e I e , ..A? 

efr _{ _.4 Z / - -i I (49) 
i W ,=(Zu) íE - E ~ C-A l-A 2A Io/R-CE -E ,)2A tE ,)1ln n ~ J ': \.; n n ) m'\ hn tl" n n "ti n 
B O.n;HO ypasaenae (\'I = .() : 

foIRrr1(R)JR -. 2j- CE - 14~) }1. = O• um 

ôcM?eRTRBRIDÍ noreanaan ({+toupe.n;eJIeH c TO'tlHOCT:DD O(2y)-Z B pa6oTe/lI/. 

OnepaTOp B WKrypHax CKo6KaX HBJIHeTCH CaMOcoupRXeHHhIM OTHOCKTeJIDHO Be

meCTBeHHoro CKaJIHPHoro upOR3Be.n;emm 
I: 

<~ ~ >= SJR ~ t: • (51)
tH >~H t·H Setf 

KaHoHRqeCKOe rrpeo6pa30BaHHe (49) rrpRB~T K rro~eHKID RO~H

IJ;HeHTa m-YR)rrepe,n BTOpOH rrpoaanonaoâ, KOTopillt MOJKeT 6hIT:b RCTOJIROBaH 

Ka.R JIOKa.JI:bHaH MeTpH~~ BeJm'tIHHa~m (R) HMeeT CMhICJI MaCCH, 3amlC.mne~ 

OT paCCT0:ffiIHH R=~)/X1IMeJlUUT H,ItPaMD, H BllpaJ!B.eTCH xepea KoaqxpRUlleHTH 

CBff3HOCTR 

· -:R) = i - (2J")' Ir t 1n,AnJ En- E)/+ c(3"5-1<52) 
rne A (R)cooTBeTcTByDT CBH3HOCTR (18).
 

12/
i3 npeneae 60JIDJIIW( R JlJMaar/

3
Lt t A""IAn'n (En-E"I)--f:= ~ + 0(R- ) 

H COOTBeTCTBeHHO~n7{~) rrpenpamaeTCH B upRBe;n;eHHyD HR06ReBcxym MaC

cy ~a R y.n;aJIeHHOrO Ma30aTOMa: 

JA- m{oC») = (M?+m.J'L)lvff/{2Mp+~). 

+ 
~ KOHKpeTHoit ~f~) -CHCTeMH MeSOMOJIeKy~Horo HOHa SaBHCHMOCT:D 

acIxJ)eRTHBHotl MaCChI m-t'R) OT p8,Il;Kyca IIOKa.SaHa sa pRCYHKa. 
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d,9lt9", -------'--- I ! 

5 .,0 1.5 -1? 

SaBRCRMOCTH oópaTHOH a~eKTRBHOH MaccHht-I(R) OT p~ca 
(Ppp)+;~-I(oo) = I - 1/(~) = 0,9494 . 

C ,IijJyroií CTOpOHbl, CTaH,napTHaH rro,nCTaHOBKa
 

]fejf .;: e)(f 1.fk k on(I< .t ~f( R)
 
B ypasaeaae (50) li yMHOJlteHHe na 'P7(R) rrpHBO,ItJIT K ypaBHeHRD cea rrep

BOit llpOR3BO,niloit: 

201/ -+ ~m(R)(E - V4fe{<.))- Y; [m{R){m(R»']'- (53) 

- -iA [~(R){m-YR)t]2J?Jf;/R)=O. .. 
11pR aTOM senecraeaaoe CKaJIHPHoe npoaaseneaae BOJIHOBhIX WYH~ (5I) 
npHHHMaeT BR,It 

<. '7.j/ V/> == f dI< ~)rrn( x) 7P{IC) . (54)
eff' ~ ~ff til j 

TaKHM oõpaaoa , OTKJIO~eHRe cranaapraoro Off?)-tJ) B,ItRa6aTR'tIeCKO~OOT 

rrpHÓJIIDlteHKH B (53) llpHBO.n;RT K IIOHBJIemno JlOKaJI:DHOit MeTpRK1I on ( R.) 
B (54), ROTOpaH cooTBeTcTByeT COrJlaCHO (52) BosMymeHRD HCXO~HO~ ~

RlfqHOR MeTpRRR MH CRCTeMH ypaBHemm (17). 
,j 

3AKJlD1lEffilIE 

B SaKJIlD'tIeHHe OTMeTHM cyIl{ecTBeHHHe, rro HameMy MHemm, ROMfiOHeH

ThI npe;n;JIaraeMOR ROHCTPYronm. O.n;Hoii JI1S HKX HBJ.IReTCH MeTO.n; cIIeKTpaJID

.aoro upoeKTRpOBaHIDI, nopOJK,Itallll\IDi HeTpRBRa..JIDHHe aeao eJIeBhI CBSl3HOCTH. 
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B paMRaX TOrO ~e MeTo~a y~aeTcR npocrre~KTb CBH3~ M~y crreKTpaHDHH- ~ 

MK xapaKTepKCTKKaMK S-MaTp$ K TOrrOJIOr~eCKKMH KHBapHaHTaMlI MHO

rOOÓpa3KR. B paCCMaTpKBaeMOM nonxone ecTeCTBeHHO soanasaer CorJIaCOBa I 
HKe HnnyUKpOBaHHO~ apMKTOBOH Me~KKK c ~HeHHO~ CBH3HOCTbID, H8JIK~e ! 
KOTOPO~ B KOHe~HOM c~eTe rrpKBO~KT K orrpe~exeHHHM KaaCCaM nOTeHUHaJIOB 

~ B3aKMO~e~CTBKR, )1JI.fI KOTOp1:lX rrpe.IJjJIOZeHHaR KOHCTp~ nepaa , 

Mil Bl:lpaxaeM 6JIarO~apHOCTb A.A.CY3bKO sa PH.1t nOJIe3HllX: coceceao
BafOOi. 
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BHHH~KHH C.H. H AP. P4-87-929 
TIoKaabHoe aAHaõaTHQeCKOe rrpe~CTaBneHHe 

3agaqH pacceHHHH B KBaHToBoH CHCTeMe 
HeCKonhKHX QaCTH~ 

AAHaÓaTHQeCKOe rrpHônH~eHHe B 3agaQe HeCKonbKHX Ten pac
CMaTpHBaeTCH B paMKax ypaBHeHHH llipegHHrepa H ~aggeeBa KaK 
nOKaahHaH peanH3a~HH rnOóanbHOrO ~HaÓaTHqeCKOrO rrpeg~TaB

neHHa. reOMeTpHqeCKaH rrOCTaHOBKa rrpOÓneMbI c~opMynHpoBaHa 

na H3bIKe rHnhõepTOBbIX paccnoenaá, OCHOBHbIe reOMeTpl-{'qeCKHe . 
Oó~eKTbI: CBH3HOCTH, KpHBH3Ha, 3pMHTOBa MeTpHKa - B03HHKaIDT 
gHHaMHQeCKHM OÕpa30M. Hx HeTpHBHanbHOCTh orrpegenHeTcH 
CrreKTparrhHbIMH npOeICTHpOBaHHHMH, rrpHMeHJIeMbIMH npa CBep;eHHH 
K MHorOKaHanhHOA 3~~eKTHBHOH CHCTeMe. HeKOTopwe npOCTwe 
HeTpHBHaJIbHble HJ1JIIOCTpaTHBHbIe rrpm-re psr rrorrr-aepxnaror cnp aaezr
nHBOCTb nOAXoAa. 

PaÕOTa ssmorraeaa B Jlaõopa'ropna TeOpeTHqeCKOH ~H3HKH 

OliJU1. 
Ilpenpsorr 06'Le.l1HHeHHOrO IDICTHTyra R.l1epHblX HCCJIe.nOBaHHH. Ilyõaa 1987 

nepeBog T.ID.AYMôpaHc 

Vinitsky S.l et al. P4-87-929 
A Local Adiabatic Representation 
in	 the Fe~Body Quantum Scattering Problem 

The adiabatic approximation in the few-body problem is 
considered as a local realisation of the global adiabatic 
representation for the Schrodinger and Faddeev equations. 
The problem is formulated in terms of the Hilbert bundles. 
Basic geometric objects, connections, curvature, hermitian 
metric, appear in our contex as the dynamical ones. Their 
nontrivial nature depends Gn the spectral projections ap
plied when reducing tD a multichannel effective system. 
Some simple nontrivial illustrations confirm the validity 
of the proposed scheme. 

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