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1 BBE,ll;EHME 

; ;l(o IIOCJie,n;Hero BpeMemi: RBaHTOBaJI 

MexaHHKa CBeTHJia MHPY' KaK JiyHa, JIHIIII, 

0,Zl;HO:tl: CBOeil: CTOpOHOfi (rrpHMOfi 3a,n;a11e:tt). 

BTopaa "ee IIOJIOBHHa OCTaBaJiaCI, "HCBH):IH­

MO:tt. Terrep1, y Hae eCTI, B03MOJKHOCTI, 

3arJIHHYTI, Ty,n;a C IlOMOIIJ;I,JO o6paTHO:tt 3a­

,n;a1111, T01IHO pemaeMhlX MO,n;eJie:tt II RBaHTO­

BhlX RapTHHOR, IIOJIHee II rny6me IlOHJITI, He­

peJIHTIIBIICTCRYIO RBaHTOBYIO Teop1110. 

B namefi npe,n;hl,n;ym;e:ii: pa6oTe [1) y,n;anoc1, HeomH,n;aHHo "npocTo Ra11ecTBeHHO 

ofrr.HCIIHTI, ,n;eqiopMa:U:HIO IlOTeH:a;HaJIOB, Heo6xo,n;HMYIO ,Zl;JIH y,n;aJieHHH 1136paHHijX 

ypoBHe:ii: 113 crreRTpa CBH3aHHhlX COCTOHHH:ii: ( TaR, 1IT06hl OCTaJII,Hhle ypoBHII OCTa0 

BaJIHCI, na MeCTe). XoTH COOTBeTcTBy10m:11e qiopMyJihl o6paTHO:tt 3a,n;a1111 6hlJII:I 

II3BeCTIIhl Il ,n;o Toro, HarJIH,n;HaH lIHTeprrpeTa:a;HH 3TO:ii: rrpo:a;e,n;yphl OTCYTCTBO­

BaJia. ORa3aJIOCI,, ~ITO y,n;aJieHHe ypoBHe:tt MOJKHO rrpe,n;cTaBHTI, ce6e (H Ha R~aH­

TOBhlX RapTHHRax) RaR rrpe,n;eJI "~enpep1,1BHoro II HeorpaH1111eHHoro yBeJIII1IeHHH 

(yMeIII,llieHIIH) HOpMIIpOBO'IHhlX crreRTpaJII,HhlX napaMeTpOB [2-4). ,z::i:JIH 3TOro 

B03HIIRaeT RCIIOMoraTeJII,HaJI Y3RaJI IIOTeH:a;IIaJII,HaH HMRa, cJiymam:aa "rrepenoc-

1IIIROM" H36panHoro CBH3aHHoro cocTOHHIIH, y,n;aJIH10m;ero ero Ha 6ecRone11nocTh 

(HJIII "BrrpeCCOBhlBaIOm;ero" ero B 6ecROHe1IHYIO BepTIIRaJihIIYIO IIOTeH:a;IIaJihHYI~ 

CTeHRY' eCJIII TaROBaJI IIMeeTCH B HCXO,Zl;IIOM BHeIIIHeM IIOJie, CTporo orpaHII1IIIBa-

10m;eM ,n;BHJKeHIIe BOJIH). 

,z::i:JIH yRa:iaIIHOro HBJieHIIH cym;eCTBeHHa B03MOJKHOCTI, IIOCTpoeHIIH TaRHX (Ha­

rrpIIMep, ,Zl;BOfiHhlX) IIOTeII:a;HaJII,HhlX HM, B ROTOphlX OT,n;eJII,Hhle COCTOHHIIH ROH­

:a;eHTpIIpyIOTCH B o,n;nofi 113 ee qacTe:tt. 9To yRperrJIHeT II pacmnpHeT Hamy RBaII­

TOBYIO IIHTYH:U:IIIO. B 11acTHOCTII, IIHTy11:a;1rn rro,n;cRa3aJia B03MOJKHOCTh yrrpaBJIHTh 

IIIIIpIIHaMH pe30IIaHCOB, BBO,n;H COOTBeTCTByIOm;IIe B03Mym;eHIIH-rrepeIIOC1IJIRJI OT­

,n;eJII,HI,JX RBa3HCBH3aHHhlX COCTOHHJifi CRB03I, 3a1rnpa10m;He JIX IIOTeH:a;HaJII,III,Je 

6ap1,ephl. 

ToT JKe MexaHJI3M ROH:a;eRTpa:a;HII Bhl6paHHhlX BOJIROBhlX 4JYHR:U:JIH B 3a,n;aRHhlX 

o6JiaCTHX II03BOJIHeT yrrpaBJIHTI, II ,nepexo,n;aMH Mem,n;y ,ll;HCRpeTHhlMH ypoBIIHMll 

(1IT0 o6cyJK,n;aeTCH B ROII:a;e pa60Thl). " . 

·-------- ~~ 
l Otn.tnritttta~w! B~'i,'"'[<);,•TJ? I 

t .,,, ... ,.t!,l.llt? "'" .... "'"ll'f\C:.C:,,.:.-, \I 
M.4.i'lt_p.. ~ U\j_..-.ilbJ.,U;;-l-#~\·•· 

" ~t>15Jlf.<IGTE}1t\ ! 
----...:. ~---:,-. 



2 MO,I(EJIM CJIOJK~HMH CITERTPOB 

Ha11HeM C caMhlX npocTei!:m:a:x, ,n:aBHO Il3BeCTHhlX npm,repon, IIJIJIIOCTpIIpyromrrx 

B03MOJRIIOCTJ, JIORaJIII3aJJ;IIII BOJIHOBOi!: q>JHRntrn B O,n:HOi!: Il3 RJiaCCII'leCRII .n;ocTyn­

HhlX o6JiacTei!:, r.n:e BOJIIIhl, OTpaJRa.JICJ, OT orpaHII'lIIBaIOm:a:x o6JiaCTJ, 6apoepoB, 

caMII ce6H no,n:,n:eplRIIBaIOT B BH.n;e CTOH'le:lt BOJIHhl C 3Ha1IIITeJibHO:lt aMIIJIIITy.n;oi!:, B 

TO BpeMH RaR B ,n:pyr:a:x pa3pemeHHhlX o6JiaCTHX OHII racHT ce6H. 

PacCMOTpllM ,D;Be IIOTeHJJ;IlaJibHhle HMhl ( CM. pnc. l ), B RaJR,D;Oii: Il3 ROTOpLIX, B3H­

TOH B OT,n:eJiblIOCTil, HMeIOTCH CBH3aHHhle COCTOHIIHH,npw1eM TaRne, 1IT06hl ypoBIIII 

31Ieprllll 0.l(HOii: HMLI He COBIIa,n:aJIIl C ypoBHHMII .n;pyroil:. EcJIII paCIIOJIO}KllTb 3Tll 

HMhl ,n:ocTaTO'lHO .n;aJieRO ,n:pyr OT ,n:pyra, IIX CIIeRTphl CBH3aIIIIhlX COCTOHHilil: 6y.n;yT 

rrpocTO CJMMaMil OT.l(eJibHLIX CIIeRTpc;>B ( 11paRTII1IeCRil Ile B03MymaiomnMII .n;pyr 

,n:pyra npn cJioJReHnn). Ilpn 3TOM, xorn cpopMaJibHO ypoBHII .n;Boii:noii HMLI 6y­

.n:JT o6mIIMII, HO cpaRTII'leCRII COOTBeTCtByromne COCTOHIIIIH 6y.nyT·lRIITb l{a}K,D;Oe 

TOJibRO B "cnoeil:" rrapu;naJibHOii: HMRe. To me 6y.n;eT II B cJiy11ae 6oJiomero 'IIICJia 

"ne3aBIICIIMhlX"· HM. 

V 

~ 

Pnc.1. CrreKTphl _ cnirnaHHIJx 

COCTOJIHffil: .n;nyx HM, pa3,n;eJieH­

HhlX mrrpoKllM ,rroTem:ui:aJibHLIM 

6aP,bepo,M, CKJia,n;LI~aIOTCJI. O6-

paTilTe oco6oe BHilMaIDie na To, 

'ITO BOillIOBhle <l>Y~ CBJI3aH­

HhlX COCTOJIIrnil: JIOKll.JIII3JIOTCJI B 

"cnonx" HMax. XoTJI, CTporo ro-
' - . • . L . 

B0pJI, :no COCT0JIIIIlJI BCeii .n;nyx-

HMII0ii CllCTeMLI, II~ aMJIJiffTJ.n;hl 

KOJie6allffil: BOJIHOBLIX q>JHKil,Jill 

B "'IJ}KffX" HMaJ:( 6JIII3KII K HJJIIO 

,lJ;pyrofi rrpocTeii:mnil: TO'IHO pemaCMhlfi aHaJIOrII'lHhlfi IIJ)IIMep - IIpHI\IOJrOJib­

HM HMR co .CJia6onponmi;aeMo:ii: acIIMMeTpn11Ro pacnoJiome1rnoi1 5-neperopo.n;nofi 

( CM. pnc.2). 3.n;ec1, TaKJRe COCTOHHIIH ( eCJIIl He IIOJIY1IIIJIOC1> cJiy'Iaiinoe BhlpOJR,n;e­

HIIe ypoBHeii:) 6y.nyT lRilTb B OCHOBHOM B o,n:Hoil: Il3 .n;nyx 11acTeil: HMhl, a B .n;pyroil: 

XOTH Il 6y.n;yT COBeprnaTb IIOJIOJReIIHhle ROJIC6annH, HO C IIC'le3arome MaJioil: aMIIJIIl­

Ty.n;oii: (3aBHcHmett OT nponuu;aeMOCTII 8-neperopo.n;m1). 

9To CBOllCTBO COCTOHHilil: JIORaJIII30BaTbCJI B Il36pannoil: 'IaCTII npocTpaIICTBa 
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( B rrapu;naJib~IOil: Hl\fKe) IlCIIOJib3JeTCH IIpII H3MeHemm: HOpMIIpOBO'IllhlX KOH-

CTaIIT ypoBneil: II .l(JIH ynpaBJieHml mnp1rnaMII pe30IIaHCHhlX COCTOJIHIIil:. 

V 
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XQ X. 

Pnc.2. Crre1np 6ecK0He'I11011 

rrpJil\10yrom11oii rroTem:ui:amuoii 

Hl\l.hl CKJia.n;LIBaeTCH Il3 CileK­

TpOB ee 'Iac:Teil, pa3nenenirnX 

crra6orrpo:mmaeMoi1 6-06pa3noi1 

rreperopo.n;Koi!:. Ee= IIOCTe­

rrenno ocrra6JIJITh npo:mmae-

1\1.0CTb rreperopomm:, yBeJiff'Ill­

naJI V0 , ypomm ncxoll,Hoii npH­

Moyrom,110:tt; Jil\fLI cnmrramTcJI, 

KaR npamrno, nnepx. Ilplf 3T0I\I 

B0JIII0DLie <l>YHKIIIIIf II0CTerreuno 

JIOK3Jllf3JIOTCJI D TeX 'I3CTJLX 

JIMLI, rne ycrronlfJI cymecTnona­

IIIfJI CT0JI'IIIX B0JIH· rrplf nam-roi1 

3Heprlflf 6rrarorrplfJITHLJ 

3 MO,I(EJih C 8-BAPhEPOM 

Erne panome 6hlJIO IIOHHTO [2-5], 'ITO C HOMOil.lbIO IIOTenu;naJibHI,IX B03MJII(CIIIIii 

6apnraHOBCUoro TIIIIa MO}KIIO II3MeIIJITb rrpIIBe.n;enn11e mnpIIIILI CBJl33IIHLIX COCTO­

Hlllill B 6ecKOHC'IIIOil: HMC ROIIe'IIIOro pa.n;nyca. Mo.n;eJib C 'Ia.c:Tll'l!10 rrpo3p31IHOii 

5-cTemmii: IIMeeT Te me pemennH BHYTPII Mnmenn, 'ITO II rrpn 11errponnn:aeMoii 

CTeHRe: 

YneJin1Iem1e npnBe.n;emrnil: mupmlhl {Mo.nyJIH rrpmrnno.n;rroil: BOJIHOBofi cpy1rnn:nn 

C BIIJTpenneil: CTOpOIIhl 33IIIIparomero 6apoepa) C.l(BIIraeT JIORaJIU3aa;mo COCTOH­

HIIH R Rpa10 cncTCMLI u o6JierqaeT ero pacrra.n; ( cM. puc.3). 9To .n;ocniraeTCH 

yrJiy6JieIIIICM IIOTenn:uaJia y BHemnei!: CTCIII{Il, 33TJffIIBaromei!: B ce6H OCII0BIIJIO 

'IacTb BOJIIIonoil: cpynRu;IIn,II cJie.nymmnM 3a nett 6apoep01\r, BLITecnmomnM cpyn~ 

nn:mo n 06pa3onanmyrorn JIMRY. l:.Jei1 6orrome rrpnne.n;eunaH mnpuua, TCI\I rny6lRe 

Il yme 3Ta HMa, Tel\! CIIJibHee IIpUlliIIMaeTCH cpyHRD;IIH R 3arrnparomeMy 6apoepy 

II CIIJibHee CMemaeTCH II0 3Heprnn BIUI3 pe30IIaIICHOe C0CTOJIHIIe OT IIOJIO}l{elIIIH 

yponnH rrpn nerrpounn:aeMoi!: .cTe1rne. Tipu yMeIIblllemrn llfO.n:JJIH rrp01rnno.n;no:lt c 

nnyTpenneil: cTop01rn· 5-neperopo.n;mr Bo3pacTaeT rrpon3no.n;IIaJI ua nenoM nparo 
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MlIIllemi:,11 TaM npe11Mym;ecTBeHHO Jl0I{aJIII3JeTCH BOJIHOBaH q>JHI{]llIH. Y,n;aJieHIIe 

o6JiaCTII JIORaJIII3a]llIII OT BHeniuero RpaH MlIIlleim, ecTeCTBeIIII0,3aTpy,n;mreT pac­

na,n; ,n;aHHoro COCTOHHIIH Il yMeIII,Illael' IlllI})lIHY pe3oHaHca: 

V J~ y • . E 

=-it .• ~: -~ /?\-::j! 
X /::\- - - 1 

cc··\ 1 .-.ZV~\ Ix 

~· 
" 

I lf 

Pn:c.3. a,6 -BOJMyme­

HIDI .zura 6eCROIIe'IlIOil> 

npHMoyrom,noit noTeII­

UHaJibHOH 51Mbl, C)l.BHra-

10m;ne OCHOBHOe (n) H 

nepeoe eos6yxc)l.e~moe 

(Jl.) coqo»HH» enpaeo 

TaK, 1-ITO MeHlllOTC51 COOT-' 

BeTCTBylOm;He npnee)l.eH­

Hble IIIHpllHIJ ( 3HaqeHHH 

IIpOH3BO.Jl.HLIX Ha npaDOM 

KpaIO =), B TO npeMH 

KaK .n;pyni:e. _COCTOJIHHH 

(r, e) coxpaHHIOT npeJK­

HHe 3HaqeHHJI IIpOH3DO~ 

,lUILIX cnpaBa. HenoJMY- · 

, memILie qiymmmr noKa-

t X 
2, 

't1 

X 

)( 

X 

3aIILI IlITpHXOBLIMH JUI-
. HHHMH. )lJIH 6onee cmrr,­

HLIX C,lUIHI'OB BOJIHOBLIX 

q>yHIU(Hit HYJKHLI B03MY-
. ' . 

meHHJI Toro , JKe THna, 

TOJIJ,KO c 6om,IIIHMH aM­

IIJIHTy.n;aMH. (cM. [ S ]) 

Ilp11Be,n;eM cooTBeTCTByIOm;He cpopMJJihl. B11pamenue ,n;JIH peilleHHH no BHY­

Tpenue.fi o6nacTH lIMeeT BII,n;: 

0 T O O 

(

o . . c
2 

<Pn (r) [ <Pn (t) <P (k,t)dt) . 
¢i(k,r) = A(k) ¢i (k,r)- , ( 

02 
. . , 

· 1 + c;, Jr) <Pn (t)dt 
0 ' 

(1) 

r.n;e Cn - nopMIIpOBQqHaH R_OllCTanTa n-ro COCTOHHHH MHilleHH, paBHaH npoH3BO­

,ll;HOil nopMIIpoBamrn.fi BOJIHOBO.fi cpynR]lHH B naqane' KOop,n;nHal. . 
. . 0 

B. TO'lKe n0Teuu11am,no.fi neperopo,n;RH V 8(r - a) HJJKHO CilIHTh peilleHHII 

CJieBa H cnpaBa co CRa'lROM np01I3BO,ll;HO.fi: 

¢i(k,a) = sin[ka + 8(k)] (2) 

4 

'l. '•1 

J 

l, 
!fl, 
!.',·. 
I. 

;1 
l_iJ 

r. 
{' 

1 

I O 

¢i (k, a)~~ cos[ka + 8(k)]+V sin[ka + 8(k) {3) 

Ms (1, 2, ~) nony11ae:i.i: BhlpaJKeHIIe ,ll;JIH cpa3hl pacceHHIIH RaK cpyHR]llilI lIM­

IIJJibca: 

. [<P'(k,a) 
8(~) ~arcctg k¢i(k,a) V /k] - ka. (4) 

' . MoJKHO np~,n;CKa3aT{ 'ITO B6JIII31I 3H;prHH COCTOIIHIIII, y ROTOpClro H3MeHeHa 

HOp:r.rnpoBO'lHaII ROHC'.J'aHTa c, lI3MeHHTCII H IlllipHHa pesouauca, a OCTaJibHhle 

pesom:lHC1I H_31feHHTCII He3Ha'llITeJihHO. 

· . B npe.n;en:e · Bhl6pauuoe cocTOHHIIe "BrrpeccoBLIBaeTcII" ~. nepTIIRaJibHJIO no-, 
' > ~' • ' • • ' " -

TeH]lHaJibllJIO CTeHRY. 

4 IIPOTACRMBA.H_HE CR;B03b BAPbEP 

MHTJIIIJ;HH Il03BOJIHeT Ra11ecTBeHHO npe,n;cRa3aTb CBOHCTBa KBaHTOBhlX CHCTeM 6es 

HCIIOJib30Ba!3:lIH cpopMyJI H KOMIIbIOTepoB; PaccMOTpHM RapTHHY ( CM. pnc.4) npe­

o6pa30BaHHii OC]lHJIJIHTOpHOii HMhl npH 'yneJIH'leHIIH. HOpM1IpOBO'lHOH ROHCTaHT1I 

- MIIOJKHTeJIH _MA B aCHMIITOTH'leCRC>,_M IIOBe,n;eHHH BOJIHOBOii cpyHRUHH cnena. Ilo­

Jie3HO COIIOCTaBHTb puc.3 H 4. 
Pn:c.4. lICKa}KeHHe q>opMhl OCUllJI­

JIHTopno:ll: HMM (- - - ) . npH yneJIH­

'leHHII· HOpMilpOBO'lHOro MHO}KHTCJIH 

M2 nepBoro nos6ym.n;eHHoro cocToH­

HIDI. BcnoMoraTeJIJ,HaH ysKaH IIMa 

ynoCHT H36paHHoe' COCTOJIHHe TCM 

.n;am.me, qeM 6om.Ille BLI6paHHoe sua­

"leHHe M2 - ci.i:.[1]. ' EcJIH eme sa­

rHYTb o.zui:y H3 6eCKOHelIHhlx CTeHOK 

HCXO.)l.HO:il: OCUllJIJIHTOpHo:ll: HMLI TaK, 

"IT06hl oua npenpaTHJiacb B IlOTeinur­

am.HLlll 6ap1,ep KOHe'lHo:ll: ne=, 

TO CBH3aHHLie COCTOHHIDI npeBpam;a­

IOTqI D KBa3IICTa6HfilHLie, a nepe­

HOC H36pami:oro cocTOHHIDI K Kpa10 

6ap1,epa · yneJIH"lllllaeT nepoHTHOCTJ. 

pacna.n;a ua Ja.n;aHHyro BeJiliqIIHJ 

EcJIH sarnyTL OJJ:HY H3 6eCROHe'lH1IX CTeHOR OCIJ;HJIJIHTOpnoit HMhl, TO CBH3aH­

HLie cocT<>HHHH npenpaTHTCII B KBa3HCTa6HJibHLie (pesonancLI). XoTII 3TO Rap-
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.zurnam,no MeIIHeT xapaKTep CHCTeMhl; CBOliCTBO BCIIOMoraiem,noii HMKH - nepc­

HOCHTI, H36paHIIhle COCTOHHHH - npn COOTBeTCTBYIOIIieii IlO.l{CTpO:ttKe ee qiopMLI 

He npona,n:aeT. 3.n:ech HaM no:r.rnraeT KBaHTOB~ HHTymurn: 6e3 aHaJIIITH'Ie'CKIIX 

qiopMyJI H pacqeTOB Ha 3BM (pemeHIIe 3a.l{a'Ill Ha co6CTBeHHhle 3Ha'IeHIIH .ziJIH 

KBa3IICTaUIIOHapIIhlX COCTOHIIII:tt Tpe6yeT IIOHCKa pe3oHaHCOB B KOMIIJieKCHO:tt IIJIO­

CKOCTH k) HCHO, 'ITO nepeHOC COCTOHHHH rro.n: 6ap1,epoM 6JIIf}l{e K ero BHemneMy 

Kparo o6JierqaeT pacrra.n: II yBeJIII'IIIBaeT mupuHy H36paHnoro pe3oHaHca, ne Me­

HHH ocTaJIJ.Hhle: EcTeCTBemto npe,n:noJiomIITJ., 'ITo,-np:iI 3TOM 'irnmHIIe coc-roJimrn 

B03MYTHTCH HeCH.TibHO. BcnoMoraTeJIJ.HaH Y3KaH HMa, c.n:1rnraromair JIO~aJIII3aD;IIIO. 

H36paIIHOrO COCTOHHHH, IIaBO.l{llT Ha MhlCJIJ., 'ITO 3TO HBJienue MO}RII.0 llCIIOJII,30-
, . / " .,.. ~ 

BaTJ. ,n:JIH ynpaBJieHIIH MaTpII'IHhlMII 3Jie:r.IeHTaM:ii nepexo.n:011 Mem.n:y pa3JIIPIHhlMII 

CBH3aIIHhlMll COCTOHIIHHMH. 

5 YITPABJIEHl1E IlEPEXd,[{AMl1? 
Memi: nocioHHIIo o6BunmoT B TOM, 

'ITO H OTKphlBaIO O'IeBll.l{HOe. O.ri,un 

. . . 3ameJI TaK ,n:aJieKo, 'ITO Ha3BaJI Moro pa-

6oTy OCJieIIJIJllomeii BCIIhlillROii o~IeBll.l{Horo" . 

••• H .l{OBOJieH 3Toii xapaKTepIICTHKO:tt . , 

ToMac J:l,:lK. Ilmepc 

. IloHIIMaHIIe HBJieHHH JIOKaJIII3aD;llll BOJIHOBhlX q>yHKUllil: B orpaHII'IeHHOii 06-

JiaCTll CHCTeMhl IIOTeHD;llaJIJ.HhlX HM MO}l{HO llCIIOJII,30BaTI, ,l{JIH q>OpMIIpoBaHIIJI }J{e­

JiaeMhlX rrepexo,n:oB Me}K.l{Y ypoBHHMll. HanpuMep, B npe,n:eJIJ.HOM. CJiyqae MO}l{IIO 

Ilp0ll3BOJIJ,HO 3a,n:aTJ. pemeTKY ypoBHeii H IlOTpe60BaTI,, 'IT06hl 6hlJI nepexo.n: Jlllilll, 

Mem.n:y i-hlM H j-hlM COCTOHHHHMH:. OTJIII'IeH OT HYJIH TOJibK0 M~Tpll'IIlhlli 3Jie:r.IeHT 

IIeKOT!;>PO~~ JIOKaJIJ,HOro onepaTOpa O ( < ilOli > ). TaKyro KBa:EiTo~yro CUCTeMy 

JierKo IIOCTpOHTJ., IIOMemaH Bhl.l{eJieHHhle ypoBHll B 0.l{HY napu;IIaJILHyIO HMKY, a 

Bee OCTaJibHhle ypoBHll - no O.l{HOMY B OT,n:eJibIIhle HMKH, pa3,n:eJieHHhle 6apbepaMII 

c npene6pemIIMOii nponuu;a~MOCTbIO. OTCYTCT_Blle rrepeKphlBaII.llH q>yHKD;llli llC­

KJIIO'IUT rremeJiaTeJILHhle nepexo,n:hl. II0,n:06Hy10 npou;e,n:ypy Momno ce6e npe,n:cTa­

BIITh II B 6oJiee o6meM cJiyqae, KOr,n:a 3a,n:aIIhl onpe,n:eJieHHhle COOTHOilleHIIJI Me}K.n:J 

BepOHTHOCTHMU nepexo,n:oB npoII3BOJII,HOro .n:ncKpeTHOro cneKTpa. .lJ:onoJIHIITeJIJ,­

HhlMU phl'IaraMu BJIUHHIIH Ha BeJill'IlIHhl MaTpII'IIlhlX 3JieMeHTOB HBJIHIOTCH "nap­

u;uaJII,Hhle rrpnBe,n:eIIHhle mupUHhl" COCTOHHllil: B OT.l{eJibHhlX HMKax, peryJiupyeMhle 

no rrpaBIIJiaM ll3MeHeHUH nopMIIpOBO'IIlhlX cneKTpaJibilhlX napaMeTpOB no,n:6opoM 

qiopMhl 3TIIX napuuaJibHhlX HMOK. 

ABTOp 6Jiaro,n:apen npoqieccopy CJio6o.n:puarry 3a Bonpoc Ha ceMuirnpe B ynn­

BepcnTeTe JlaBaJIH B KBe6eKe, CTIIMYJIIIpoBaBmIIii IlOHBJieHIIe ,n:aHH0:11: pa6oTIJ. 
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3axapbeB B.H. 
K TeopHH ynpaBJieHHSI mHpHHaMH pe30HaHCOB. 
KaK npe,n:CKa3bIBaTb KalleCTBe;1fHO q:>opMy COOTBeTCTByrom;ero 
ITOTeHD;HaJibHOI'O B03Mym;eHHSI 

P4-93-427 

.n:aeTCSI npocTOe q:>H3HlleCKOe OObSICHeHHe TpaHCq:>OpMaD;HH 3anHpa10m;ero 
ITOTeHD;HaJia, Heo6xo,n:HMOH ,U:JISI YBeJIH'IeHHSI (yMeHbllieHHSI) BepOSITHOCTH pac­
na.n:a H36paHHOI'O KBa3HCTaD;HOHapHOI'O COCTOSIHHSI npH HeH3MeHHhlX BpeMeHax 
)KH3HH OCTaJibHhlX. IlpOH3BOJibHhle H3MeHeHHSI mHpHH pe30HaHCOB 06ecne11n­
BaIOTCSI cneu;HaJibHhlMH <<nepeHOC'IHKaMH» H36paHHhlX COCTOSIHHH - Y3KHMH 
JIOKaJibHbIMH 30HaMH npHTSI)KeHHSI, cnoco6HhlMH cenapaTHO ,U:BHraTb HX CKB03b 
noTeHD;HaJibHhlH 6apbep 6JimKe Kero Kparo, yBeJIJllIHBaSI BepOSITHOCTb pacna,n:a. 
O6cy)K,n:aeTC.sI CB.sI3a1rna.sr C 3THM B03MO)KHOCTb ynpaBJieHH.sI q:>opMOH BOJIHOBhlX 
q:>yHKD;HH ,U:Jrn C03,U:aHH.sI KBaHTOBhlX CHCTeM C 3a,n:aHHhlMH BepO.sITHOCT.sIMH nepe­
XO,U:OB Me~y ypOBH.sIMH npOH3B0JlbHO (no )KeJiaHHIO) 3a,n:aHHOro ,U:HCKpeTHOro 
cneKTpa. 

Pa6oTa BhlITOJIHeHa B Jia6opaTOpHH TeopeTn11ecKoii q:>H3HKH Oll.5H1. 

IlpenpHHT O6he):IHHeHHOl'O HHCTHT)'Ta ll):lepHblX HCCJie,[I0BaHHH. ,[(y6Ha, 1993 

IlepeBo,n: aBTopa 

Zakhariev B.N. 
To the Theory of the Management of the Resonance Widths. 
How to Predict Qualitatively the Form 
of the Corresponding Potential Perturbations 

P4-93-427 

A simple physical explanation is given of the potential transformation which 
is necessary to increase (decrease) the probability of the decay of the chosen 
quasi-stationary state when the half-lives of all other states remain unchanged. 
The arbitrary changes of the resonances widths are provided. by the special 
auxiliary <<carriers» (narrow local attractive wells) which are able to shift 
separately the chosen states through the potential barrier nearer to its outer end 
increasing the decay rate. The possibility to manage the form of wave functions 
for construction of quantum systems with the desired transition rates for the 
arbitrary chosen discrete spectrum is considered. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna, 1993 


