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1 BBep;eHHe 

Teopmr nporpecca Xornrnca: 

Ilp,orpecc COCTOIIT· He B 38,Mfrne · 

HenpaBHJibHOH Teopnu Ha npaBIIJib-' 

HYIO, a B . :JaMeHe HenpaBIIJibHO{I . 

TeopHII Ha HenpaBUJibHYIO ;,Ke, HO 

YTO'IHeHHyro. 

3aKoH Me11epa: 

YcrrmKHHTb npocTo, ynpomaTb · 

CJIO)KHO. 

:tvIHoroMCpHbie KBUHTOBbie nap;a'IH 'IUCTO pemaIOTC.lI CBep;eHIIeM ypaBHeHirn 

Illpcp;1rnrepa K CllCTeMe CBH:JaHHbIX Op;HoMepHbIX ypaBHeHIIll )];JIH K03<p<pm1n­

eHTOB ( MHOrOKaHaJibHOro) panrrmI<eHIIiI BOJIHOBOU <pJHKIJIIII no U:JBeCTHbI~ 

6anncHbIM cocTOHHUHM [l]. 3aKOHOMepHOCTII p;BIDKeHirn BOJIH no CBHnaH~ 
! ' 

HhIM KaHaJiaM, Imrp;a nHp;eKc, HyMepyromui:'i KaHaJibI, paccMaTpIIBaeTCH KaK 

p;ncKpcTHalI Koopp;HHaTa, o6cy;,Kp;amxcb y;,Ke B. pa6oTax [2, 3, 4]. B ·µ;aHHOII 

pa6oTe yp;arrocb JIY'lllle noHHTb CBH:Jb 3JieMeHTOB MaTpHIJbI. B:JalIMOp;e{xcTBirn " 

V.;,a, naIJerrrrrrrome11 KaHaJibBhie ypaBHeHirn, c <pyHp;aMeHTaJibHbIMH crreKTparrb­

HhIMH napaMeTpaMII MHOrOI<aHaJibHOi°I CllCTeMbI - rrorrmKeHirnMII YPOBHei:'x E:.. 
II :JHa~r"eHIIlIMII IIX np1rneµ;eHHbIX lllHplIH /0'.A 1. ,Urr.ir 3Toro CHa'!aJia 6bIJI pac­

CMOTpeH ripocT011 crrrra11, Korp;a BonMmKHo pan6neHIIe p;ByxKaHaJibttoi"t npo-

6rreMbI yrrpaBJiemrn cneKTpOM Ha p;Be op;HOKaHaJibHbie [5, 6, 7]: CIJ;BIIrII ypo­

BHe{r E:.. II lI:JMeHemie IIX np1rnep;eHHhix umpIIH /A B HMe C HenpepbIBHOI~I 

Koopp;nHaTOII [7] u c p;ucKpeTHOII Koopp;uHaTOII [4]. 
Byp;eM paccMaTp1rnaTb p;Ba CBH:JaHHbIX op;HoMepHbIX (no x) ypaBHeHirn 

Illpeµ;rrnrepa KaK O/];HO p;ByMepHoe ypaBHeHIIe no ABYM nepeMeHHbIU: Henpe­

pbIBHOII ·x u p;ncKpeTHoi"x a, HyMepyromei'x kaHaJibI [8]. Ilpu panp;erremrn rre­

_peM~HHhIX ypoBHU 3Heprun CIICTeMbI COCTaBJI5IIOTC5I B BIIp;e cyMMbI 3Heprun 

1 HMeeTCJI µ;oBOJU,110 tJ<p<peKTIIBIILIII cnoco6 mIeµ;pllTLCJI B npo6rreMLI, . K pewemno KO­

TOpbIX nel!CIIO KaK noµ;CTJilllTLCJI: nylKHO nopy'IIITL naµ;aqy CTyµ;eHTY. IlyTL K pewenmo 

mIorµ;a naxoµ;nTCJI B npo~ecce llHTeHCIIBIILIX JJOilLITOK o6'bJICHIITb IIOCTaHOBKY tJaµ;a•m. 

- Korµ;a-TO TaKHM o6patJOM 0µ;1111 lltl aBTOpOB µ;aHHOH pa60Tbl (B.3.) "a11eµ;p1-rnCJI" C 110-

MOII.\LIO C.A.lhrnnryrroBa B 06paT11y10 naµ;a,iy, OT KOTopoii µ;o Toro neoµ;noKpaTno ncnLl'l'hl­

BaJI "ynpyroe pacceJIIIHe". Ila llTOT. patl B /l:IICKJCCIIJIX C CTyµ;eI1TaM11 ThepcKoro YHHBep­
CIITeTa Brraµ;mi111poM 'tia6a110BL1r.1 11 Jleom1µ;0M H_exaMKHIILIM (qa6a110B _B.M, B 11acToJ1u~ee · 

BpeMJI - cTaJKep JIT<t> OIUIH) cTarr npol!CHJITLCJI noµ;xoµ; K ynpaarrenmo cneKTpaJibHLIMII 
napaMeTpaMn MIIOfOKallaJILHLIX CHCTeM; 
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µ;BIDii:'eHirn En no. X II :meprmI f no Koopµ;1rnaTe a'. A nocKOJihKY y Hae Bcero 

µ;Ba KiHana, TO I_I ypoBHeii a-µ;BIDKCHIIB Bcero µ;Ba ( €1,2) II cneKTp Bccii CII­

CTeMhl nonyqaeTC.H KaK ypoBHII En, pac~enneHHhie Ha µ;y6neThI En+ f1,2-

OKanh!BaeTc.11, _ 'ITO B -MaTpini;e. ~n-aI1Moµ;eiicTBII.1I µ;uaroHaJihHhie ;:irreMCHThI 

ynI>aBJI.IIIOT ( B OCHOBHOM) cµ;m1raMII QCJihIX. MYJihTimneToB, a Heµ;narom1JJb­

Hhle Beµ;aIOT OTHOCUTeJibHbJM pacnoJIO)KeHiteM ypoBHeH BHYTPII MYJibTIUlJJCTa 

( CTQJib )Ke npoc~o.~ 06'.l,flCHeHJie ,no-BH,D;HMOMY, B03MOJKH0 II µ;JI.II U:3MCHCHII.II 

napQUanbHhIX np1rneµ;eHHbIX umpnH). 

MbI Ha'!HeM c paccMoTpemrn HeIInBeCTHoro paHee aq><peKTa "nepeBopa­

'IHBaH1rn" cneKTpa, noµ; µ;eIICTBIICM MHHIIMaJJbHOII HCJJOKaJJbHOCTII ( no a) B3a­

IIMoµ;e11cTBll.lI V00 , (mIIIIh coceµ;HIIX rmHanOB a= d1 ± 1), cy~ecTBeHHoro µ;m1 

nOHIIMaHJI.II cneQIIq>IIKII MHOroKaHanbHbIX naµ;a'l .. 

Ll MaBepcHJI crreKTpa 

O6hI'l~o 'III~no ynno~ ~onioBm'i q>yHKQIIII (B ~µ;HoMepH@X naµ;a'-JaX c nmrnnh­

HhIMn C_JIJJaMH) BonpacTaeT C nepexoµ;oM K 6onee.BbICOKIIM CB.!J3aHHbJM COCTO­

.!JHII.!JM. lJorm)KeM, K,;,K 1:!TO. npaBIIJJO HapymaeTC.!I npn 'BBeµ;eHilll onpeµ;cJJ~H­

HOII ~~noKanbH~CTII. B~.!Ilme HoBoe nBneHue · ner'-1e noHnTb Ha MaKcnMaJibH0 
' . - ' 

npocT0M npIIMepe, _Korµ;a cBeµ;eHbI K MIIHIIMYMY nocTopoHHIIe Brrnnmrn. Pac~ 

CMOTpllM noaTOMY CTO.!J'!He BOJIHhl Ha peIIIeTKe µ;ncKpeTHOII ncpeMCHHOll (\'. B. 

6ecKOHC'IHOH. npnM'oyroJibHOH no'I'eHQHanbHOll n~e V (a), HMeIO~eI'i IIIIIpiiHy -

3 6., TO eCTh TPII mara panHOCTHOro µ;II<pq>epeHQIIpoBaHHJI. IIycTb CTCHKII 

.!J~hl pacnOJIO)KCHbI B TO'!Kax: a = 0 II 3, a BHYTPll .!!Mb! a npIIHIIMaCT JJ.IIllJb · 

µ;Ba nHa'!eHirn 1 u 2, rµ;e V = 0. PanHocT~oe ypaBHCHIIe Illpeµ;1rnrepa (MbI 
. \ . ' . . 

6yµ;eM o6hl'IHO nonaraTb mar 6. = 1) c MIIHIIManbHO HCJIOKaJJbHbJM noTeHiJ;H-

~OM U( a, a ± 1) = u = canst, CB.!J3bIBa~~IIM. JJIIIIIb_ 6nu:amii:IIIue coceµ;HIIe 
TO'IKII, IIMCeT BIIµ; [5]: . 

(-7/J(a+1)+27/J(a)-7/J(a-1))/6.2 +U7/J(a+i)+U7/J(a-1) = E7/J(a): (1) 

raMIIJibTOHIIaH TaKoro ypaBHCHH.!J TpIIµ;IIaroHaneH: Ha rrraBHOII ero_ µ;uaro-. 

Hann CTO.!IT µ;BoiiKII, a Ha coceµ;Hux - (-l+U). KaK OTMe'Ianoc1, B [4, 7], BJIH­

nHne U CBOµ;IITC.!J K nep~HOpMIIpOBKC IIJara 6., onpeµ;err.ino~ero illIIpiiHy pan­

])CIIIeHHOll 30HbI, BHYTPII KOTopm'i pacnonar,;,e~cn Beeb µ;IIcKpeTHI>Iii.cneKTp. 

.IJ:eiicTBHTeJibHO, ecnII BMecTo 6.2-B ypaBHeHIIII (1) ucnon1,noBaTb 6.2 /(U- l ), 

T_O HCJIOKanbHOCTh raMIIJibTOHJiaHa nepexoµ;IIT QeJIUKOM B onepaTop KIIHCTU­

'IeCKOll l:!He~rl~ll. IlpII U=0 ypaBHeHJie (1) OTBe'!aeT_ CBo6oµ;HoMy gBIDKeui110 

·c IIIIIpIIHOll, panpemeHHOH 30Hhl 4 . C pOCTOM u noua C)KIIMaCTC.!I. Ilpn 

u - l = 0 pi;mpeIIIeHHaJI 30Ha "cxnonbIB~eTC.!J" II. Bee. ypoBHll Bblpm;(µ;a- -. 

IOTC.!J. Ilpn µ;anbHeiiIIIeM pocTe U panpeIIIeHHaJI 30Ha "BbIBOpa'IIIBUCTC.!J Ha- . 
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nnHaHKy" II BMeCTe c HeI'i nponcxoµ;nT IIHBepc1rn ypoBHCII cBnnaHHhlX -cocTo­

.!IHIIII: HIDKHIIII ypoBCHh CTaHOBIITC.II BepXHIIM, a BepXHIIll Hil)KHIIM II 'III~JIO 

I1n~1eHeHnii nHa1m co6cTBCHHhIX cocTO.IIHUII ("ynnoB") y6h!BaeT cHimy BBepx. 

Ilpoµ;eMOHCTpiipyeM l:!TO Ha q>opMyrrax µ;nn npocTeIIIIJeII Moµ;enn 6ecKOHC'-I­

HOII .!JMhl C µ;ByM.11 TO'!Kfil1II MC)Kµ;y noTeHQIIanbHhlMH CTeHKaMII _B T0'!Kax 

a' =0 II 3. HyrreBhle rpaHIPIHbie ycnoBII.II o6pbIBaIOT c µ;Byx CTopoH Qe­

nO'IKY anre6pauqecKIIX ypaBHeHnii (1), cBoµ;n ee K cucTeMe ypaBHeHu11 µ;nn 

7/J(l), 7/J(2) (MbI µ;o6ammu TOJibKO OTJJII'IHbJe OT HYJI.II 3Ha'leHirn JIOKanbHOro 
noTeHIJ;Ilana v B TO'-IKax 1 u 2): 

( 
;_, + VJ 

u-1 

u-1 
2 

~2 + V2 ) ( 
7/J(l) ) ( 7/J(l) ) 

_ I/J(2) = E 1/J(2) . ' (2) 

ycnom1eM panpeIIIUM0CTII CIICTeMhI ( 2) .!JBJI.!JeTC.!J paBeHCTBO HYJJIO µ;eTepMII­

HaHTa MaTpIIQbI ee KOl:lqlq>IUJ;IIeHTOB. 8To xapaKTepHCTII'ICCK0e ypaBHCHHe 

onpeµ;eJJ.!JCT C06CTBCHHhle 3Ha'-JeHll.!I (ypoBHll l:!HeprIIII) B BbI6paHHOII .!IMC C 

JI0KanbHhlM ( V) II HCJIOKaJJbHbIM ( u) noTeHQUanaMJI: 

E = ~ + V1 + V2 ± ·v(v1 - v2)
2 

+ ( - l)2 
1,2 6,2 2 4 u . (3) 

. 3HaK "+" OTBe'!aeT BepxHeMy ypoBHIO. IIoµ;cTaBJI.!J.!J l:!TII 3Ha'ICHJ-l.!J' aHep­

rIIM B ypaBHCHIIe (2), nonyqaeM COOTH0IIICHHe MC)Kµ;y 3Ha'leHII.!IMII BOJIHOBOM 

q>YHKQIIII B pa3HbIX T0'!Kax noTCHQllanbHOII .IIMbI: 

.!, _ .!, (V2 - V1 
o/2 - o/1 -=------=- ± 

. 2 
(v2 - v1)2 + (u -1)2 

4 
/(u - 1),· (4) 

rµ;e a6COJIIOTHaJI BCJJII'IIIHa KOpH.!I npeBOCXOµ;IIT CTO.II~CC nepeµ; HUM Bbipa,Ke­

HIIe H OTHOCIITCJJhHhill 3HaK 7/J1 H 7/J2 oripeµ;enneTcn nHaKaMII (u-1) H ±: OT~ 

Kyµ;a cneµ;yeT' 'ITO B0JIHOBaJI q>yHKQII.II HH,KHero COCTO.HHII.!I 0HaKonepeMeHHa 

(nMeeT."ynerr") npu nOJIO)KJITeJibHOM (u-1), T.e.-B ;TOM crry-.:iae HMCCT MCCTO 

HHBepc1rn ynnoBoii cTpyKTYPhI. 8q>q>eKT HHBepc1rn "ynnoBC>ii cTpyKTYPhI" 

M0)KeT np0.!IBHTbC.!J npH µ;BH)J(CHIIII B0JIH no peIIIeTKe KaHanOB. CB.!I3b KaHa­

JJ0B, ocy~eCTBJI.!JCMaJI Heµ;I1aroHanbHbIMII aneMeHTaMII. MaTpIIQbI B38,IIMoµ;e11-

CTBirn, HCJIOKanbHa no µ;11cKpCTHOII KaHanOBOll nepeMeHHOll. HenoKanbHhie )J(e 

CHJihl e~e Mano 1my'leHbL TeM IIHTepecHee 6bIJJO 61,1 06Hapy,KHTb H IlOH.!ITb 

Ka'!eCTBeHHO HOBbIII (no Kpaii:Heii ~epe µ;JI.II aBTopoB) aq>q>eKT TpaHcq>opMa­

IJ;IIH cneKTpa noµ; µ;e11cTBIIeM "MHHIIManbHoii HerroKanbuocTn". HanoMHIIM, 

'ITO µ;BnraTb ypoBHll M0)KH0 II C IlOMO~I,10 HeJJOKanbHhlX cenapa6eJibHbIX no­

_TCHIJ;IIanoB: V(x;x) = -Xl<P(x) >< rp(x)I, rµ;e rp.:... co6cTBeHHaJI q>yHKIJ;H.!I Toro 
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eoeTO.!IHIIJI, KOTopoe Mhl :-KeITaeM eµ;BIIHYTb. Ilpu TaKOM eµ;Bnre HC . TOITbKO 
l • • • 

oeTaIOTe.!l Ha eBOIIX MeeTaX Bee oeTarrbHhle ypoBHII, KaK B YKruJaHHbIX BbillIC 

eITy'IMX (noKaITbHbIX IIJIII MlIHIIMaJibHO ~CJIOKalibHbIX B03MyW.eHIIi'1), HO II Bee 

BOJIHOBbIC <pyHKIJ;HII oeTaIOTe.!l HCII3MCHHbIMU •. MoI )Ke B µ;aHHOi'I pa60TC pae­

eMaTpirnaeM IIOTeHIJ;llalibI JIOKaJibHbie IIJIII MIIHIIMalibHO ·HcJIOKalibHbie. 

u 
2 Cµ;Bnrn ypoBHeH H Bapna:u;nn 

IIpHBep;eHHblX llIHpHH 

PaeeMOTP!IM µ;ByxKaHarrbHYIO eneTeMy ypaBHCHm
0

1 [l]: 

-ipr(x) + Vi1(x)ip1(x) + Vi2(x)1P2(x) = E11(x) 

-ip~(x) +Y21(x)if1(x) + Vi2(x)ip2(x) = Eif2(x), 

rµ;e Vi2(x) = V21(x) = U(x). 
C oµ;IIHaKOBbIMH µ;naroHaITbHbIMII ;meMeHTaMu Vi 1 ( X) 

µ;IT.II eyMMbI II pruJHOeTII KaHalIOBbIX <pyHKIJ;IIH: 

1/J±(x) = ip1(x) ± 1P2(x) 

V22 (x) 

eneTCMa•(5) pacnaµ;aeTe.!l Ha µ;Ba HC3aBUCIIMbIX ypaBHCHIIH [13] 

-ip~(x) + [V(x) + U(x)]if+(x) = Eif+(x) 

-ip~(x) + [V(x) - U(x)]ip_(x):= Eip_(x). 

HX 

(5) 

V(x) 

(6) 

(7) 

Hallla naµ;a'Ia - BbrneHIITb, KaKon µ;omKH<\ 6hITb <popMa B03MYW.CHHOI~I Ma­

TpIIIJ;bI B3aIIMOµ;ei"IeTBil.!l µ;IT.II eµ;m1ra 1m6paHHOI'O ypoBHH ::rnepnrn. 8To yµ;o6-

Hee µ;enaTb, eeITn B Ka'!eeTBe nexop;HOII TO'IHO pelllaeMoi'1 naµ;a'In BbI6epeM 
. 0 

eHa'!aITa noeTO.!IHHYIO MaTpuu;y BnanMoµ;ei"1eTBII.!l Va{]= const, µ;onyeimrow.yro 
0 0 

pae~enITeHiie ypaBHeHI1n: II e V= O; Uf 0. To eeTb nexop;Hbie noTeHIJ;IIaITbI B 
. · · .0 0 · 

(7) µ;Jrn coeTO.!IHIIII 1P± IIMeIOT BiIµ;: V ± U npn O < x < r. . .Il:nH paeu;cnITCH: 

HbIX. eoeTO.!IHIIi'I lp± ep;BIIl;;I ypoBHei°I ;mepI'IIII ocyw.eeTBITHIOTeH no MCToµ;y 

-Tpy6om1u;a [14], pruJpa6oTaHH~MY µ;ITH oµ;HoKaHaITbHbIX naµ;a•1. 

. . Cµ;BIIHCM 3TIIM erroeo6oM oµ;IIH Il3 ypoBHCll eoeTOHHIII
0

I if+, II3MCHHH no­

TCHIJ;Harr V+ 

0 0 

V+ =V + U +6V+; 
6V+ = 6V(x)+ 6U(x), (8) 

4 

~ 

r 

} 

l "~ 1 

He TpOI'U.!l HII oµ;HOI'O 113 eoeTOHHIIII 1P-
0 0 

V_ =V - U +6V_; 

6 V_ = 6. V(:r) - 6U(:r) = 0. (9) 

Ifa (8, 9) IlOJiy<IaCM, 'ITO Bom,ryw.cmrn MaTpIIIJ;bI B3UIIMOµ;eneTBil.!l (5) 0µ;1rna-

KOBbI 

6 F(:r) = 6.U(x) = 6 V+(x)/2, 

a <popMbI noTCHIJ;IIaITbHbIX B031IJW.CHIIi'I 6 V+( X) B aHaJIIITII'ICeKOM II_ rpaq>II­

'ICCKOM BIIp;C eMOTpII B· [14, 5, 2]. To eeTb, B eOOTBCTeTBIIU e [4], JIOKaITb~ 

HM µ;o6aBirn. 6 V cµ;m1raeT Beeb µ;y6ITeT ypoBHeI'i:, a HCITOKaJibHM · µ;o6aBim 

6U", e;KIIM,UI (paeT.!lrIIBM) panpellleHHYIO no Hy µ;BIDKCHH.!l no .. a: ( no KaHa­

ITaM). BMCeTe co eneKTpOM a:-µ;BII:iKCHirn, e6mnKaCT (pacTaCKIIBaCT) ypoBHII 

µ;y6neTa, TOJII,all HIDKHIIi'I BBepx ( BHII3)' a BepXHIIIl BHil3 ( BBepx)' rrpII'ICM 

TaK, 'ITO B pC3JITbTl1TC COBMCeTHOrO µ;e11eTBIIH ITOKaJibHOI
0

l II HCITOlW.ITbHOl
0

l 

µ;o6aBOK cµ;BirraeTC.!l Jllllllb oµ;nH ypoBeHb. . 

AHarrorwmo nony'Iaro-i-eH eµ;mrrII ypoBHen II B 60ITee o6w.eM cny•me, µ;o­

rryeimromeM µ;naroHammau;Hro Va/3• 

2.1 BoccTaHOBJieHHe MaTpHD;hI B:JaHMoµ;eiicTBH.H no He-

.CKOJihKHM crreKTpaM 

He BCC cmc 3µ;eeb CTaJIO lICHO, HO "MHOI'OKaHaJibHaH rpa110Ta:' TaK HY:iKHa 

KBaHTOBOil TCOpIIII, 'ITO npeµ;eTaBJilICTeH Heu;enccoo6pa3HbIM OTimaµ;bIBaTb 

ny6n:mmu;nro y:a.;e BbIJieHCHHbIX HOBbIX aeIICKTOB MCXaHII3Ma eB.!l3II.ImHaJIOB. 

B pa6oTe B.B . .IJ:acKanoBa [9] 61,m npeµ;no:a..:eH <popMaITII3M BOCCTaHOBJIC-
. 0 0 

HIUI nOTCHIJ;IIaJia no ABYM eneKTpaM ,\m I' ,\n I I e IIOMOW.bIO eµ;BIII'OB ypoBHci'r 

ncxoµ;H01°l naµ;a•m Ha MCeTa ypoBHCI°r, COOTBCTCTByrow.nx.neKOMoi'r l\mTpIIu;e· 

BnaIIMoµ;ei"rcTBII.!l. 3µ;ccb 61,ma eµ;c{laHa rrorrbITKa o6o6memrn 3Toro' <popMa­

nnnMa· Ha MHoroKaHaJibHbIC eIICTCUbI e npaBo-neBOII eIIMMeTpIIei'r. B cny•me 

eIIMMCTPII'IHOII HMbI ( OTHOCIITCJibHO ee IJ;CHTpa) B oµ;HOimHaJib.HbIX naµ;a•mx 

HY)KCH Jllllllb 0µ;1rn erreKTp, KOTOpbII
0

I npeµ;eTaBJIHeT e~6011 µ;Ba erreKTpa µ;ITH 

oµ;Hoi'1 II3 0µ;1rnaKOBbIX noJIOBIIHOK IJ;CITOII HMbI [5, 2, 14] . .Il:nH M KaHaJIOB CUM-

. MCTpIIH <popMbI ·MaTpIIIJ;bI B3aIIuoµ;ei'reTBIIH TaK:a,e Bµ;Boe yMeHblllaCT 'IIICITO 

Heo6xoµ;IIMbIX cneKTpoB: BMCCTO 111 + 1 erreKTpOB µ;nH .BCCII eIICTCUbI (10] 
Hy:arnbI ]l;J + 1 CIICKTpOB µ;ITH Op;HOii Il3 C~ nOITOBUH, _ Kan,p;hli'I Il3 KOTOpbIX 

Bµ;Boe pe;r;:e crreKTpOB BCCII CIICTCMbI (MO)l(HO ycJIOBHO CKa3aTb, 'ITO Tpe6y-· 

eTeH "(111 +1)/2 erreKTpoB"). HanpnMep, B o6meM eny'Iae µ;ByxKaHaJibHon: 

naµ;a•111 Ha KOHC'IHOM 0TpC3KC [O, r.] HY)KHbI TPH nOJIHbIX erreKTpa, a enMMC­

Tpirn eUCTCMbl CHIDKaCT Tpe6oBaHUH µ;o oµ;Horo CIICKTpa nonHoro u oµ;HOI'O 
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µ;mI IlOl1OBIIHKII CUCTeMbl C rpaHII'-IHbIMII ycrroBII.lIMU: 

1P1,2(1r/2, ,\) = 0; 1P1(1r, A)= 0; 1P~(1r, A)= 0. (10) ~ 

PaccMoTpIIM 0606~em1e cpopMarrnnMa Tpy6oBim;a [14] Ha M-KammhHbIII 

cny'IaII. 'IIycTb ucxoµ;HM noTemynaJibHM Ma.Tpmya V afJ o6rraµ;aeT cn:.n,re-
o 

Tpueii OTHOCIITCl'IbHO IICHTpa CIICTCMbI, a ee co6CTBeHHbIC BCKTOpbl 1/; 0 ( X' An) 
( aHTII )cnMMeTpU'IHbI • .IJ:rr.ll CUMMCTpWIHOII MaTpHIIbl B3aIIMOl];CIICTBIIll l1;j( .T) = 
V;j( -x )_ C cn:tvn,IeTpII'IHbIMII o;a;Hopop;HbIMII rpaHII'-IHbH,UI ycnOBII.lIMII . 

1/]0 (-a) = i/;0 (a) = 0;a ~ 1,2, •. :,lvf 

(;a;rr.ll BCKTOpHblX co6cTBeHHbIX pelllCHIIII) nrru 

w0 (-a) = ±wa,(a); Cl'.= 1, 2, ... , M; 

w~(-a) = =fw~(a); /3 = 1, 2, ... , ]v[ - l (11) 

(;a;rrll aHarrora CIIMMCTpII'IHOI'O pelllCHllll, BBCl];CHHOI'O Tpy6oBnr(eM (14]) pe­

lllCHH.ll onpe;a;eJI.lIIOTC.ll C TO'-IHOCTbIO ;a;o HOpMHpOBO'IHOII KOHCTaHTbl 11 ;a;on­

)KHbI 6bITb nu6o CIIMMCTpII'IHbI, rrn6o aHTHCHMMCTpH'IHbI. 
2 

.IJ:ei'ICTBIITCJibHO, 

3aMCHllll B (5) X Ha -x, IlCilOJib3Yll CUMMCTpIIIO noTeHIIIIarra Il BBOl];.!I o6onHa­

'!eHHe </>(;r) = 1jJ(-x), Mb! nony'IIIM l];Jlll </>(x) TY )KC CHCTCMY (5) ypaBHeHIIII, 

'ITO n l];Jlll 1P( x) u c TCMH ,Ke 2M-1 o;a;Hopop;HbIMlI rpaHII'IHbIMII ycrrOBIIlIMII. 

IlpII aTOM MbI y<IIITbIBaeM, 'ITO onepaTop BTOp011 nponnBop;HOII KBa;a;paTnc 

'!CH no X II He MeHlleT 3HaKa, a nepBbie npOH3BOl];Hbie B rpaHII'IHbIX ycJIOBIIlIX 

MCHllIOT 3HaK Ol];HOBpCMCHHO B o6enx '!aCT.lIX paBeHCTBa. Cne;a;oBaTCJibHO, 

3TH pellleHUll MoryT OTJIII'IaTbCll Jllllllb IlOCTO.!IHHbIM MHOlKUTeJieM C, a 3TO 

3Ha'IUT, 'ITO 

1Pa(x) = C1jJ0 (-x);a = 1,2, •.. ,lvf, 

n TO. )KC ;a;mI w. 8To paBCHCTBO ;a;aeT B cpe;a;HeII TO'IKC x = -x = 0 
p;n.!I C orpaHU'ICHIIe C = ±1 (npn y<IeTe CIIMMeTp1rn rpaHII'IHbIX ycnoBnii). 

Ilpn<IeM C = -1 nony<IaeTc.ll npn 1jJ0 (0) = 0; a = 1, 2, ... , M, II To ,Ke ;a;nn 

W, a C = + 1 - B p;pyrHX BO3MOlKHbIX crrrra.!IX. 

3a;a;a<Ja cocTOIIT B TOM, 'IT06bl c;a;BnHyTh npounBol'IbHbIH n-ii ypoBeHh 

aHeprnu 6e3 HapyllleHil.ll aToii CilMMeTpIIH. K cmKarreHHIO, _noKa HaM yµ;a.TJOCb 

c;a;erraTb aTo JIIllllb c HeapMHTOBOI
0

I MaTpHIIeii BnanMo;a;en:cTBirn. 

Byµ;eM ncKaTb w~(x, A) B Bnp;e m1Hen:Hon: KOM611Ha1II1II He3aBHCHMhIX pe­

lllCHHII Sa[J, Co[J, y;a;oBJieTBOpllIO~HX rpaHU'IHbIM ycJIOBIIHM: 

SafJ(0, A)= c~{J(0, A) = 0; s~i0, ,\) = Ca[J(0, ..\) = D0 [J; (1_2) 

2Mm1rno nanncaTh M TaKnx ycnon11i1, yrrycKa.H D mo60M 0):\HOM H3 M KaHa/lOD yCIIOD!le na 

npo1maop;nhle. 
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w~(x, A) = L a[JS0 {3(x, A)+ L bfJCafJ(X, ..\). (13) 
\.L--' {J {J 

Ycnomrn cnMMeTpuu (11) HaKnap;hIBaIOT .2M-1 CB.llneii Fla 2M Koaq>q>nIIII­

eHTOB a{J, b{J II na;a;aIOT w C TO'-IHOCTbIO ;a;o KOHCTaHTbl, KaK y2Ke OTMe'-IaJIOCb 

Bbillle. 

.IJ:rrll IlOCTpoemrn Ol];HOKaHaJibHOI'O "CIIMMCTPII'-IHOI'O IlOTCHIIIlaJia Tpy6o­

BllII BBOl];IIJI CIIMMeTpII'IHblll BpOHCKIIaH, MHOI'OKaHarrbHbIM aHaJIOI'OM KOTO-
0 

poro .lIBJilleTC.ll crmirnp wn(x, A)= [1PT(x, An), w"(x, ,\)], r;a;e (aHn1)cnM:tv1eTpilll 

BCKTOp-cTorr6IIa wn B (11) BbI6npaeTCll TaK, 'IT06b! Wn 6bIJI CIIMMCTpll'IHbI~I, 

a OHa'IKOM T IlOMC'ICH TpaHCilOHIIpOBaHHbIM BCKTOp-CTOJI6CII ( T .e. CTporm). 

Co6cTBCHHbie q>yHKIIIIH B03My~eHHOII na;a;a<Ju p;nH Hecp;BIIHYThIX ypoBHdI 

nanIICbIBaIOTCll KaK 

0 twn(xA +t)jxp,f o o 

1Pa(X,Aj) =1fo (x,Aj)+ "c. ,A n+t) L 1P{J (y,An) 1P{J·(y,..\j}dy, 
Wn x, n O {J=l 

(14) 

a p;Jill Cl];BIIHYTOI'O ypoBH.ll OHII, IIO•Bllp;HMOMY, CTpOHTC.!I B BHp;e KOM6nHaIIHH 

CTOJI6IIOB MaTpHIIbI pelllemi:fr, orrpe;a;errHCMbIX q>opMyrron: TIIIIa (14 ), r;a;e BMC-
0 • 

CTO 1Pa (x, Aj) 6epyTc.ll q>yHKIIIIU t,{J (x, An+ t). A BO3My~eHHM MaTpnIIa 

B3aHMOl];CIICTBH.ll HMeeT BUI]; (cenapa6e,'Ibl1Llii no IIJI]ICKCa.M ct, /3 (111): 

Va{J(x) =Va{J (x) + 2 d tw~(x, An+ t) J{J (x, An) 
dx Wn(x, An+ t) 

(15) 

TaKaJI MaTpHIIa BoanMop;ei'rcTBilll He o6Jia;a;aeT CIIMMeTp11en: OTHOCUTCJibHO 

nepecTaHOBKII KamiJioBhIX nHp;eKcoB. IlpaBIIl'IbHOCTb q>opMyn rrpoBepHeTCH 

rrpHMOl
0

I no;a;cTaHOBKOII pelllCHIIH H IlOTCHIIHaJIOB B ClICTCMY. ypaBHCHIIII illpe­

)];HHrepa. 

2.1.1 KaK o6ottTH Tpyp;HOCTb orrpeµ;eJICHHJI p;aHHhIX pacce.HHH.H, 

OTHOC.HI.IIHXCJI K oaKpbITbIM KaHaJiaM ? 

<PyHKIIHII. B 3aKpbITbIX KaHarrax aKCIIOHeHIIIIaJibHO oaTyxaIOT Ha acUMilTO­

TlIKC, H IlO:JTOMY COOTBCTCTBYIO~ue Ko:Jq>q>HIIIIeHTbl Ma,fJ( A) npu exp(-iK,aX ), 
.lIBJI.lIIO~HeC.ll ;)JICMCHTaMII MaTpHIIbl pacceHHIIH, He MOI'YT 6bITb ImMepeHbl. 

8To TeM 6orree OTHOCIITC.ll K :JJICMCHTaM S-MaTpIIIIbI, OTBe'IaIO~IIM "na;a;aro­

~IIM BOJIHaM" B 3aKpbITbIX KaHanax. B TO 2K~ BpeMH o6paTHM oa;a;a<Ja B Ka'Ie­

CTBe Hcxo;a;Hoi'1 HH<popMaIIIIII Tpe6yeT ;a;aHHbIX pacceHHIIH eceii S-MaTPHIIhI, 

a He TOJibKO ee OTKpbITOH rro;a;MaTpHIIbl. 
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Oµ;Ha 110 BOOMO:iKHOCTeii crrpaBIITbCH c yxaoaa11oii TPYAHOCTb10·cocT011T 

B orrpeµ;erreHmI c rroMo~bIO HennHeiiHoii rroµ;roHKII rrapaMeTpoB R-MaTpllUbl 

(rrorrmKeHllll R-peoOHaHCOB II rrp1raegeHHbIX WIIpIIH) no RClIMIITOTIIKe OTKpbl­

TblX KaHaJIOB. Ilo orrpeµ;erreHHoii_ TRKIIM o6paooM R-MaTpIIue MO:iKHo pewuTb 

o6paTHYJO oaµ;a"Iy BOCCTRHOBJICHIIJI MRTPIIUbl BOaIIMOµ;eiicTBlIJI [7] II Bbl'IlI­

CJIIITb HClIOBCCTHblC 0JICMCHTbl MaTplIUbl paCCCJIHlIJI. 

· He 11cKJIIO"IeHa TaK:iKe BO:JMO:iKHOCTb BOCCTRHOBJICHlIJI M x M MaTpIIUbl 

B:JaIIMoµ;eiicTBlIJI no M+l cn:exTpy, ecrrII 6bl YAaJIOCb 0606ui11Tb q>opMa.JilmM 

B.B.,D;a~xarroBa [9] Ha MHoroKaHaJibHblM crryqaxi. 8Tu crreKTpbI ( CM. TeopeMy 

0 M+l CIICKTpe B [2]) MO)KHO 6blJIO 6bl HRXOAIITb rrpII paoHblX rpaHil"IHblX 

ycrroBIIJIX µ;rrJI BcrroMoraTeJibHblX q>yHKUIIii R-MaTpll"IHoro 6aouca; 

u 0 (0, >.) = O; 

u~(a, >.) = u0 (a, >.)B~; 
s = 1,2 • •• M + I. 

lIHorµ;a yµ;o6Ho Bbl61IpaTb rpam1ey "a" paoHoii B paoHblX KaHarrax. 

2.2 MoMeHeHHe IIpHBeµ;eiiHbIX WHpHH 

(16) 

0 TOM, KaKIIe BO:JMy~eHIIJI B:JaIIMOACIICTBllll B oµ;HOKaHaJibHOM crryqae rrpH­

BOAJIT K lIOMCHCHIIio np11BegCHHOlI WIIpIIHbI ( npoIIOBOµ;Hoii Ha Kpa10 JIMbl) 

npoIIOBOJibHO Bb16paaHoro COCTOJIHIIJI, roBOpllJIOCb B [7, 6, 5]. Terrepb Mbl 

npnBegeM rrpnMep ynpaBrreHIIJI 0T1IMII q>yHµ;aMeHTaJibHblMII cneKTparrbHblMII 

napa.MeTpaMII B MHoroxaHaJibHoii cIIcTeMe. IlpnBeµ;eHHl?le HM:iKe pIIcyHKII no­

norrHJIT KOJIJICKUlllI "KBaHTOBblX KapTIIHOK" [2, 121: 

BYAeM YMCHbWaTb' B OCHOBHOM COCTOJIHlllI MOAYJib npoII3BOAHOll tt,ao) 
q>yHKUIIH BToporo KRHaJI~ y rreBoii 6ecKoHe'!Hoii iioTeHUIIaJI~Hoii CTeHKII IIc­

xoµ;Hoii µ;ByxKRHaJibHOll ClICTCMbl C IIOCTOJIHHOM MaTpIIueii B3aIIMoµ;eiicTBlIJI 

0 0 0 . 0 

Vu (x) =V22 (x) = O; V12 (x) =V21 (x) = 0.3 

Ha pIIc.la-r,pIIc.2a-B noKaoaao, KaK np11 0TOM MeHJIIOTCJI KaHaJIOBble 

q>yHKQllll II Ma TpIIUa BORIIMOACMCTBIIJI. 

· Ciiaqarra (npu He6oJibWOM yBeJIII"Iemm npouoBoµ;Hoii B x=O) noBeµ;eHIIe 

q>yHKUIIII :so BTopoM xaaarre HarroMIIHaeT oµ;HoKaHaJibHblM crryqaii: q>yHKUIIJI 

KaK 6bl "Bblµ;aBJIIIBaeTCJI" CJieBa HaIIpaBo, TOJibKO TCIICpb 6eo COXpaHCHIUI 

8 

; ~ '. 

·k-

HOpMIIpOBIOI - 'IaCTb ee "n.epeTeKaeT" B IICpBbIII KaHa.i.I na C'ICT CB.mm l'21(x). 
IIpn 0TOM II3MCHCHII.lI B q>yHI'1.J;IIII nepBC:iro Ka.Hana HC AOJI)K.Hbl 3aTparIIBRTb 

ee JICBYIO 'IaCTb, TaK KaK npon::moµ;HM B. TO'IKC x=O OCTaeTCJI q>nKcnpoBaH-. 

HOII. 8To npon°i3mreTcJI B pocTe tJ,1(x) B ueaTpe JIMbl . Ilpn rrepexoµ;e K no­

nmKnTenbHbIM :JHa'ICHII.lIM npmmBO)l;HOII B TO'IKe x=O BO BTOpOM KaHaJIC lI 

)l;aJibHCllllICM ee pocTe CJICBa nponcxoµ;nT B03BpaTHOe "oTcacblBaHue" BOJIHbl 

1m .. nepBoro KaHaJia B UCHTpanbHOIUI 'IaCTII paccMaTpIIBaCMOro OTpenKa. 8To 

npnBO)l;IIT TCIICpb K "npoceµ;aHino" 411 ( ::i;) B UCHTpe JIMbl. 

tr.1<x) 
0.6 
0.4 

_0.2 

a 

Or-----,,------.-~-.::...-~ 
x-1 ·0.2 

·0.4 

·0.6 

I <t'11xl 

:...or • 

B 

~ ~ ~' 

'f}lxl 

6 
as 

0~ ::-- <....: , .... ::>., ·\,J 

'r:(x) 
r 

0.8 

0.6 

0.4 

0.2 

0 
2 3x 

Puc.l.lI0Mc11e1111c BOJIIIOBhIX <J>y11K111111 oc11OB11oro ( a,6) 11 n·epBoro Bon6y,KACH· 

11oro (B,r) cocTO.llllllll ABYXKa.11arr1,11011 naAa'rn, KOl'Aa npo1mBOAHa.ll qiy11n11111 oc11O­

m1oro cocTo.llllll.ll BO BTopoM Ka11ane 11a neB011 rpam11.1c ?j,~( O; >-1) BoapacTaCT OT 11c-
., " 0 0 

XOA1IotroTp1111aTerr1,11011Be1111•111111,112= -1/ ,/ir no oaKony 12 +0.2m; m = I, 2, ... , 6-
cnrroWHble m1111111; WTpllXOB!,IMJI m1illl.lIMl1 11a11ece111,1 HCKOTOpble rrpoMC)K)'TO'lllblC, 

<I>YHKJIIIII, 'ITo6u .l!CHee 61,rno noneACHne cpy11K111111 npu 11c'-1eo11OBc111111 yuna 

B TO )KC BpeMJI o'l'pm.i;aTCJibHM 'IaCTb BOJIHOBOII <PYHKUUII BToporo Ka.­

Hana y,KIIMa.CTCJI II npn 3TOM II3-3a. CBJI3II KaHaJIOB OHa nepcµ;a.eTCJI B ncpBbIII 

Ka.Harr, rµ;e cnpaBa 06pa3yeTcn BcnrreaaocTb Borra0Boi'1 q>yHKUIUL B 0Tm1q11c 
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OT oµ;HoKaHa.TJbHOro cny-qrur, nµ;ecb · BOnMmrrno oµ;HoBpeMCHHoe 06paw.em1e B 
· HYITb q>yHK~HII u np_onnBoµ;Hm"r BTopoii KaHarroBoi'r q>yHKUIIII - . cMi pII-c, la ·Ha 

· rreBOM Kpa:io npII x=0 .. 3a c•1eT CB.nm~ c nepBbIM KaHarroM, rµ;e nponnBo;a;mui. 
npu x=·o OTITII"<IHa OT Hyrr.n, '1/J2 ( x) npno6peTaeT HeHyrreBbie nHa•reHirn npn 

yµ;anemm OT TO"<IKH x=0.3
. · 

V
11

1xl a 4,--~- --
--El - -- -

. 3 

V12JX} 

6 

6 

2 

-E
2
--f-. 

4J---E -E, ---==--~H --,3~ 

-E,- 2 
0 I ./2-':;:::::;; -~' 0 
-1 

-2 

-3 

B 

~~21xl 
5 __ ·_ ,-E4 
Q Ej" ,E.z ·c~3-~ -

-5 

·10 

X=1 

Puc;2a-B. BonMyma10mne A06aBKH K oneMeHTaM MaTpnll,hI snaHMOAei"1cTBn.11, 

rrpl!BOA.llll\l!e K yae1rn'leH1l!0 np01mBOAHOll cpyuKIJ,llll OC~OBHoro C?CTO.IIHII.II ~o ~TO­

poM Kauane, KaK IIOKanauo ua pnc.16'. rop1moHTa1IbHbie 1IITpnx-nyHKT11pm,1e m1111111 

OTMe'lalOT rronmKemie ypoBneii ouepr1111 - ABYX HIDKHIIX Ay6neTOB 

3TaKaH CIITyau,nll 6bmaeT npH CBl!:JaIIHblX COCTOl!Hlll!X B nenpepbIBIIOM cneKTpe Allll Ma- , 

Tplll.\ B:Jal!MOACiiCTDlfll KOIIe'IHOro paAnyca. TorAa n OTKpbITOM Kalla/le <PYHKIJ,IUI MOlKeT 6b!Tb 

TO;KAeCTBeHHO pannoii nymo Dile 06/laCTII B:JaHMOp;eiiCTDHH H OT/lll'IHOii OT HY/Ill DilYTflll. ' 
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'Mbl nonHaKOMIIITIICb C HeK0T0pbIMII •repTaMII C06CTBeHHbIX, q>yHKUIIII C 
II:Jl\IeHeHHm"1 np1meµ;eHHoi'1 unip1rno1i, HO,Harna QeJib - noHJITb, KaK 4>opMa 

o.rieMeHTOB J\taTpHQbl BOaHMOp;eUCTBHJI Va/3 ynpaBJIJieT cneKTpaJib- . 

HbIMH napar.teTpaMH. IlpII l\IaITbIX IInMeHeHirnx, "/2 IlOTeHI~IIarr l1;2(x) BO. 
BTopm-1 K,rnarre HanouIIHaeT cooTBCTCTBy:iow.m"r oµ;HoKaHaJibHbIII { cM. pnc.26, 

6apbep crreBa II m.ma cnp,rna). IIim µ;&,TihHCIIllleM yBemr"<IeHim 'Y2 OTII 6apb~p 

II nMa cµ;BirraroT BnpaBo II c,KIIMaroT oT.pIIUaTerrhHYID -qacTb q>yHKUIIII '1/J2{ x ). . ,. 

B rrepB0M Kairnne Vi 1 ( X) CJICBa 6mI:JOK K Hyrr:io, "<ITO COOTBCTCTBYCT HeII:J-

MeHH0CTII HaKJI0Ha q>yHKUIIII -1N ( X) crreBa. A 6apbep II .lIMa B Vi 1 ( :r) crrpaBa 
crroco6cTBYIDT o6pa:JOBUHI!l0 IIJ'-IH0CTII q>yHKUIIII 1/J:(x) cnpaBa. 

ABTOpbI 6rraroµ;apHbI AMIIpxaHoBy ~.B., KapTaBUeBy O.M., llinrroBy B.M. 
:Ja UCHHbIC :JaMC'IaHHll II IIHTepec K pa6oTe. 

~nTepa.Typa 

[l] )KnryHoB B. II., 3axapbcB B. H. lvleTo~bI cJIJILHOII CB.mm KaHa110B B. 

.KBclHTOBOII Teopm1 pacce11Hw1. M.:AToMII:Jp;aT,1974. 

[2] 3axapbeB B. H. PIIcKpeTHaJI II HerrpepbIBHaJI KBaHTOBaJI MexaHIIIrn, 

TO'IHo-pemaeMble Mo~em1 (ypoKII KBaHTOBOII JIHTJ'III{IIII II). 81IAJI 
23,N5,1992 . 

· [3] Zakhariev B.N., Serdjukova S.I. Preprint JINR, E4-91-237, Dubna, 
· 1991; Phys.Rev.A46,N 1,58,1992. , 

[4] 3axapbeB B.H., Cepµ;:ioKoBa C.H. IIepecTpo11Ka cneKTpOB B ~IIc­

KpeTHOII :KBaHTOBOII Mex,rnm..:e. Coo 6w.. 0 MJIII,P4-92-10, .I(y6Ha, 19!)2 

Phys.Re\7.A{B rre•mTII) 

[5] 3axapbeB B. H., Cy:JhKO A. A. IIoTeHI{IIaJibI 11 irna~ToBoe paccesmne. 
IIp11MaJI 11 o6paTHaJI oa~a•rn. 8HeproaToMnngaT, M.,1985. IIepepa6o­
TaHHoe aHrmn'icKoe 1mµ;am1c: Springer-Verlag, Heidelberg,1990. 

[6] 3axapbeB B. H., IIrrexaHoB E. B. IfomocTpaI{IIII Im KOJIJICKI{IIII 

"I<BaHTOBaJI MexaHrn,a B KapTIIHKax", IIperrpnHT OMJIH P4-89-287, 

.I(y6Ha,1989. 

[7] 3axapbeB B.H., KocToB H., IIrrexaHoB E.B. To•1Ho pemaeMbie o~Ho- II 

MHOI'01{8.H8llhHbie J.!O~eJIII (ypoKII KBclHTOBOII IIHTJ'III{IIII), 8"9:AJI,1990, 
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3axapheB 6.H., HexaMKHH JIJ1., 4a6attoB B.M. P4.;92-496_ 

K KallecrBettttott Teopm1 MttoroKatta.nhHblX KBaHTOBblX cncreM 

BbISIBJJeHbl B~)KHble 3JJeMeHTapHble cocraemuomne MHOroKatt.l.llbHOfO cpop-
. MaJJH3Ma: HattAeHHble pattee anropHTMbl cneKTpaJJbHOfO ynpaeneHHSI ABH)Ke­
HHeM BOJIH no 11enpepbWIWU X (npocTpaHCTBCHHOH) H iJuc,cpem11ou a (HyMepy- . 

IOI.UCH Katta.nhl) nepcMeHHblM. PaccMoTpettbl n npeA~JJbHble CJJyllan: pa3Ae-: 
nettnSinepeMCHHblX x n_ a n pacu.cn.11ettHS1JIHHCttHbIX KOM6nttau.ntt Kamwosblx • 

cpyHKU.HH. CBSl3b KaHaJJOB SIBJJSleTCSI_ HCJIOKa.llbHblM !]O nepeMeHHOH a B3aHMO­
ACHCTBHeM. BwSICHCHbl HeTpHBHa.llbHble :Jq><j>eKTbI MHHHMa.llbHOH HCJIOKaJib-

• • 1 • ' ' ; 

HOCTH: KOMnpeCCHSI H AeKOMnpeCCHSI cneKTpa, HHBepcHSI Y3JJOBOH crpyKTyphi 
co6cTBeHHblX cpyttKU.Htt (pocT llHCJJa y3noe c yMeHhwci-ineM 3Hepmn eo36y)K­
ACH11~·). PaccMOTPCHbl BO3MYI.Uettirn no nepeMCHHoii x,' CABHralOll.Ute u.em>1e 

• ' • ' ✓ • 

MYJJbTHnJJeThl ypoimett, n no nepcMCHHOH a, ynpaenS110I.UllC OTHOCHTeJJbHblMH 
paccroS1HHS1MH ypoetteit.·, Tak)Ke paccMoTpettbl B03Mymettu·si, MeHS110I.UHe 
npuBeACHHbie napU.Ha.llbHble !lrnpHHbl ypoettett. ' . 

P~6oTa Bbin~~HCHa e JI~6opaTOpHH TeopeTH'ICCKOH <PH3HKH 011.5111. 
Coo6utem1e OtYI,e]tHllellli°oro l;IICntTyTa 11_.itepHblX HCCJ1e.1tOBam1f1. ,Qy611a, l 99i 
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Zakhariev B.N., Nehainkin LJ., Chab,tnov V.M. . P4-92-496 
To the Qualitative Theory of the Multichannel Quant4m Systems 

It is clarified that the .elementary constituents of the multichannel 
formalism are: the algorithms of_ the spectral management ofJhe wave motion 
along the continuous x (spatial) and discrete a (numbering the channels) 

co-ordirnttes. The'. special cas~s of separated variables (x and a) and the . . ' . . \ . 
decoupling of equations for linear combinations of the channel wave functions 
arc considered. The coupHng of channels is a-nonlocal and the nontrivial effects 
of the minimal nonlocality are: compression and decompression of the spectrum,' 
the inversion of the knotal structure of the eigenfunctions. The perturbations 
depending on variable x and ~hifting the whole multilpets of levels and those 
with variable a managing the relative distances of the levels in the multiplets are 

considered. The perturbations which change the partial reduced widths of 
bound states are fOnsidercd as well •. - . . . . 

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