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npHBO~HT. _K·' .6eCKOHeYHOMY Yepe~OBaHHID· 30H paspemeHHux· 

(npOBO~~MOCTH) H sanpemeHHHX (~aKyH)~ 

iloc~e 3TOrO CT.aHOBHTCH 6o~ee nOHHTHHM H . o6mHti C~yqati 
npOH3BO~hHHX nepHO~Hl!eCKHX.HOTeHUHa~OB (eM. pa60TH [8-16]) . 

Ey ~eT TaKJtCe paCCMOTpeHa CBH3h cneKTpa~bHHX napaMeTpOB, 
' . '' ' . ' " . . ~ 

OTBel!aiDmHX DOTeHUHa~y ·Ha KOHel!HOM OTpe~Ke ,(3a~aqa lliTypMa-

: J!HYBH~~H), . C '30HHOH ,·.CTPYKTYPOH nepHO~Hl!eCKoro noTeHUHa~a, 
no~yqeHHOrO 6eCKOHe4HHM nOBTOpeHHeM noTeHUHa~a Ha OTpesKe. 

TaK;HanpHMep, noBTOPHB 6ecKoHe4Ho·r~y6oKyro npHMoyro~hHYID HMY 

C lliHPHHOVl 'Jt, MU no~yl!HM 'B neimo~HYeCKOM C~yqae 6eCKOHe4HOe 

BHPOJtC~em1e KaJtC~oro ypoBHH E. = n2 Hcxo~i-loro cneKTpa. Ec~IIJ JKe 
. . . , . _, . n . . 

y6paTh HenpOHIIJUaeMHe neperopo~KIIJ Mel!C~Y HMaMH, TO. 6eCKOHe4HO 
I ' ' ' ' ', ~ 

BHPOJK~eHHHe ypoBHH ."pasBepHyTcH" B yqacTKIIJ HenpepHBHoro 

cneKTpa OT nopo~HBmero IIJX-YPOBHH ~0 HHliCHero coce~a (OCHOBHOH 

liCe YPOBeHh oiiycTHT CBOID . "saHaBeCKY" HenpepHBHoro cneKTpa ~0 
, ' ,. ·,· 'h ,, "' • .. ' • ' ' 

. ~Ha HMH)- B pesy~bTaTeno~yqliJTCH cmOlliHOti. HenpepHBHHH'CneKTp 

CB060~Horo ~Bl1liCeHl1H •. · A l!TO npOIIJ30H~eT CO cneKTPOM, eC~l1 B 

11cxo~Hoti noieHuHa~hH~H · RMe ~e!lJopMI1POBaTD· ~Ho TaK, 4To6u [ 1 J 
.liJ3MeHI1Th·, ~pliJBe~eHHYID lliHPl1HY .· (Ho'pMHPOB04HYID KOHCTaHTY, 

ynpaB~HIDmYID. noBe~eHI1eM BO~HOBOH -IPYHKUHH Ha KOHUe· l1HTepBa~a) 
onHoro H3' ypOBHeH, He MeHHH l1X nmoJKeHl1H. 0Ka3UBaeTCH·, B 

OKpecTHOCTH 1136paHHOro YPOBJ-f.H npOI130ti:IJ.eT paspHB HenpepHBHOro 

cneKTpa. cooTBeTcTByromero nepl10~liJqecKoro noTeHUHa~a~ XoTH 

no~y4aiDUtHeCH noTeHUHa~H H He HB~HIDTCH CTporo KOHetiH030HHHMIIJ, . 
, ' ' ,!, ", • . ' 

HO. · Hesan~aHIIJPOBaHHHe· sanpeTHHe' 30Hbl OKa3HBaiDTCH Ma~HMI1. 

CooTBeTCTBYIDml1e ' TOtiHo-pemaeMble Mo~e~H npo~HBaiDT 
~ono~HHTe~hHHH CB~T Ha MexaHl1KY o6pasoBaHHH ~aKyH. ~ . . . 

CBOEO~HUE BOJIHH KOHE~HO-PA3HOCTHOfO YPABHEHHH 
' ' . 

ilOKal!CeM, KaK noHB~HeTCH paspemeHHa.H·30Ha KOHel!HOH lliHPHHH 

~~H .CB060~Hbro ~BHJ!CeHHH BO~H C ~HCKpeTHOH nepeMeHHOH~ 
llpocTetimee pasHOCTHoe ypaBHeHHe llipe~HHrepa c noTeHuHa~oM, 

• , • ' < 

paBHHM HY~ID,HMeeT BH~: 

- \II(n+1) + 2\II(n) - \II(n-,1) = E \II(n). "(1) 

BTopaH pa3HOCTHaH npOH3BO~HaH B ~eBOH _ero qaCTH (Mbl onyCTH~H 

__ _,,.~ .... ~-~~ 
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sHaMeHaTe.nb tJ.2 , · r)le · !J.· - mar· koHet!Ho-pasHoCTHoro' 

. )lHIWJepeHUHpQBaHI.Ul, KOTOPHH 6y)l~M no.naraTb. paBHUM 1) .. HB.ns:teTCH 

H3MeHeHHeM nepno~ npOH3BO,IlHO~ pemeHHH npH nepexo,lle H3 T04KH n 

B T04KY n+1. qor.nacHo (1) · nepBaH npoH3BO)lHaH MeHs:teTcH 

nponopuHoHa.nbHO npaBoR qacTH ( 1) : :a ~meprru1. E, H sHa qeHHJO 

i1JYHKUHH B . T04Ke . n ( HHa qe: CH.na "H3.HOMa" . WYHKUHH 

nponopuHoHa.nbHa E Ill( n)) •. llpH oTpiiuaTe.nbHHX sHatleHHHX sHeprHH 

"H3JJOMH" WYHKUHH 'l! (pHc.1a) HMeiOT TOT ze 3HaK, 4TO H caMa Ill. 
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PHc.1.PemeHHH ypaBHeHHH 
-( 1) npH pa3.HH4HHX 3Hep:... 
rHHX. ~HCKpeTHHe 3Hatle
HHs:t'\ll(n) coe,llHHeHH ,ll.HH 
Har.ns:t)lHOCTH WTPHXOBHMH 
~HHHHMH: . . , 

· a -npH nepexo)le qepes 
HHXHJOJO.rpaHHUY paspeme& 
H0~-30HH (E=O) pemeHHe 
H3 3KCnOHeHUHa.nbHOrO-
(npH E<O) npeBpamaeTcs:t 
B .nHHeHHOe ( E =E •.. =0 )~ 

.. . m1n . 
a 3aTeM B CHHYCOH,Ila.nb-

HOe· ( E>O); · . • 
· b :... B cepe,llHHe paspemeH-< 

HOA 30HH ( E=E . /2= 2),· . 
· · max . 

c - Ha BepxHe~ rpaHHUe 
E= E ; =4 pemeHHe KaK 

•max 
H npH E=O rio MO,Il'J.HIO .nw~ 
HeAHoe,·a npw E>E no max 

. MO.IlY.HIO 3KCnoHeHUHa.nbHOe, 

fl. 

KaK H npH E<O. . . 
06paTHTe BHHMaHHe Ha 
CHMMeTpHIO pemeHHA .(no 
3HeprHH OTHOCHTe.nbHO 
cepe,llHHH 30HH npOBO)lH
MOC'i'H) C T04HOCTbiO )lO 
3HaKa. 

; ·, 
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t!aCTHbiMH . perneH,HllMH ·· HBJilliOTCll tll,_ BCe yBeJJWmBa!OIU~teCll HJIH BCe 

yMeHblii810IUV.eCll ~0 MO!YJIIO no 3KCnOHeHUHRJihHOMY 38KOHy: 

if( n) = C±exp( ±<£n). 

' ITpH Hy~eBOA 3Heprv.v. (Ha HHEHeA_rpaHHUe pa3perneHHOA 30Hbl Emin= 

· 0) H3~0MOB B ~YHKUHH. Boo6me HeT H 3Ha~eHHll W(n) ~a+ B n. 
' \ .. ' . . 

paCriOJiai'810TGH Ha np/IMOi1 JIHHHV. ( CM. PHC.'1a). 8TY JJHliHIO MOlKHO 
~ ~~ . ' . ' -

paccrvmTPHBan KaK 3HalfeHv.w c~myca sin( klln)· B. npe)leJJe HyJJeBot1 

llacToTu: k=O. npv. · Ma.riux E>O npov.cxo.zutT nocTeneHHoe :v.3MeHeHv.e 

· npOH3BO,IlHOi1, K3K noKa3aHO Ha pv.c.1a • Dpv. nOJJOlK~Te.iJbHHX 
3H3'1eHHHX ~lYHKUHH npoH3BO,IlHall MOHOTOHHO YMeHbWaeTCH, a npl1 

OTPHU3T8.1!bj-IHX - B03pacTaeT B COOTBeTCTBHH C OTPV.UaTeJJhHHM 

3H8KOM BT6poA ~POH3BO,IlHOA B ~eBoi1 ~aCT~(1). TaKOBO p~llieH~e 
Asiri(k~n) C MaJJoA ~~CTOTOA. 00BHWHll HenpepHBHO 3HeprHIO, MOlKHO 

nOJJY4HTh il!YHKUHIO, H3CJ6paJKeHHYIO Ha tnte. 1 b ' ' o6pamaJOIUYIOCll B 
HYJJI~ 4epe3 O.llHY To'my H ,KoJie6JJJOIUYJOCH BoKpyr ·HyJJeBor'o 3Ha'-!eHv..a 

. C nOCTO.HHHOH 'aMnJJMTY.li.OA. (-B T01max, . rie Ill( n) o6pamaeTCll B 

HY .lib, npOH3BO.IlH3H 1 KaK H noJJaraeTCll, He MeHl!eTCll) • . llpv. 

)laJJbHei1rneM yi3eJJH~eHHM · 3Heprvi~r· .JJ.ocTv.raeTcH TaKoe 3Ha 4eHYie E, 

npv. KOTOPOM aMnJJHTY ,lla . lCOJJe6<iHHH JIHHeHHO pacTeT O.T TO~KH K 
I . . ,.'.,. , .. . .. 

TO'-!Ke (puc~ 1c). 8To )lpyraH rpaHv.ua pasperneHHoA soHH: E · = 

E ~ 4. MO.IlYJib pem~HH.H, K~K H npv. E = 0; M~HHeTiH ~HHei1HO C max 1 · 
11, TOJihKO W MeHHeT 3HaK'OT T0 11KH K TOYKe:r1 '·tll(·n) = - [W(n-i-1) + 
W(n:...1)J/2 • llpM eme 60JiblUHX 8HeprHHX pa3MaX KOJJe6aHv.i1· 

· Hatn1HaeT no, MO!YJJJO Bo3pacTaTh ( u.Tiv. y6i:maT-b) sKcn.oHeliuuaJJhHo c 

nepeMeHoi1 3HaKa ,:B · K'alK)lOti CJJe,llyJOIUei1 To4.Ke · ',( pv.c: 1c) ._:_.· 8TO 

BepxH.Hll 3anpemeHHaH soHa, KOTopaH npocTMpaeTcll .llO E -~ ro , 

·cHMMeTpH'-!HO OTHOCHTeJJhHO E·= 2 HHJKHeA sanpeTHoAsoue. CpaBHHM 

, Teneph paCCMOTpeHHYIO · .KapTHHY ' ,llBHlKeHHH BOJIH · . B noJJe 

. 8KBH,IlHCTaHTHO~ pacnoJJOlKeHHHX· o-6apbepoB. 

· "fPEEEHRA JU1PARA" 

llJJ.H · ynpomeHH.H · Ham H)( paccyJK,IleHv.i1 · 6y ;I, eM HeTpa.ltm.i11oHHO . . . . ' . . 
paQCMa TPHBa Th BelUeCTBeHHUe, a He KOMnJJeKCHI:le pemeHHfl EJJOXa 

.( BOJIHH B nepHO,IlM'-!eCKOM noJJe o-6apbepoB) ·• JlJJll ·Taro, , 4T06H 

,CY.li.HTh 0 xapaKTepe ·pemeHV..H (OTHOCMTCJJ JIH OHO K paspem~~Hoii 
• • '· . - t . 

HJIH 3anpemeHH;)H 30He), 3TOro .,llOC,TaTO~HO. 
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PemeHioie ypaBHeHKH . mpe.iumrepa ' c noTeHUKaJJoM 8 , BK.ne 

nepKO.lll14eCKI1 pacnoJJo:EeHHI:nC , lHpyHKUK£1 . . . . 

CXl 

- !ll"(x) + L YlHx-x ) 'll(x) = E 'll(x) (2) 
n=-m n '· 

KMeeT o611(l-le 4ePTb1 · C KOHe4HO-paSHOCTHb1M. B T04KaX 

6-CKHryJI.RpHOCTeH .. npmiCXO.llKT KSJJOM . pemeHKH - CKa40K 

llpOH3BO,l(HO!it, nponOpl.UiOHaJlDHHl: V O Ill( Xn) , a He E'll, KaK B , (1) 

( 6JJaro.nap.R HenpepNBHOCTK X , 3TOT 4JJeH OTBe4aeT Teneph sa 

nJJaBHNe I-~sri16~ tll): --

·~'(x + 0) = ~·(x ~- 0) + V0· ~(x ), (3) . n . n · . n 

npl-1 tll( X ) > 0 KSJJOM npoKCXO.llMT .BBepx, a npH OTPMUaTeJJbHblX n . . 
SHa\leHI-IHX tll B T04KaX 6..:.cTeHOK . - BHI13. 3TH 113Jl0Mb1 npKBO.ll.RT. 

npM E > 0 .K YMeH:omeHMI() tiJasoBoro C.llBI-~ra 'pemeHKH ,Asin(kxt-6) .·· 
' • ~ ,. ' ' • - ' ' • • > 

(He .. CJJe,nyeT . nyTaT:O flJaSOBblH C.llBKr 6'( k) M noTeHUKaJI:OHble 

6'( x-x ) -cTeHKH). Mex,ny 6-mtKaMM pemeHMe npe,ncTaBJJ.ReT co6o£1 n. . . , . . .. 
BOJIHY CB060.llHOrO .llBKJ:eHI-IH, HaripKMep, Asin( kX+O'), .11 npOHCXO.ll!iT 

nocTeneHHOe HaKOnJJeHKe (J'BeJJHtteHKe) tiJasbl .MeJ:.llY.T04KaMK JJOMKH· 

nepBOH npOHSBO.llHOH. TaK 4TO H.lleT KOHKYDeHUHH MeJ:.llY 

yBeJJH4eHHeM tPaShl. sa· C4eT H3rK6a . tPYHKUHH Mex,ny. noTeHiiHaJJ:OHmUf 

CTeHKaMH H YMeH:OmeHKeM flJaSN, (CKattKOM). npH_ HX. npoxox,neHHH •. ·. ( B 

CJJy4ae K~He4HO:_pa3HOCTHOrO ypaBHeHHH CB060.llHOrO ,llBHJ:eHKH ( 1) 

6NJJO, JJHIHb .llHCKpeTHOe . Ha.KOnJI8Hl18 tPaSN OT TOttKH K T04Ke). 
•' < ', t·" \ ' ' . 

BcJieACTBMe'- 3TOH KOHKypeHUHK · npoKCXO,llKT paspblB 30Hb1 

HenpepNBHoro cneKTpa JJaKyHaMH - yttacTKaMH · ~anpeTHNX soH. 

MOJ:HO no,no6paT:o SHeprHIO E=E. Ta~,, ttT06b1 YSJIH pemeHKH , . n 
COBna,naJIH C noJIOJ:eHHHMH 6ap:oepOB (Xn). Tor,lla,· B COOTBeTCTBHH ' 

C, (3)~ H3JIOMb1 pemeHH.R ·HCtte3aiOT:. 6-tlJYHKUHH He BOSMYII(aiOT 

BOJIHOBYIO tPYHKUHIO ·cBo6o)lHoro ! .llBHJ:eHKH. 3TH sHa~eHHH SHeprKH 

COBna,naiOT C · ypoBHHMH 6eCKOHe4HOH ·. np.RMOYrOJibHOH HMbl C 

HenpOHHUae.MblMH CTeHKaMH BMeCTO 6-nHKOB. l1MeHHO 3TH SHatteHHH . ' ' 

SHeprKH E CJJyJ:aT rpaHHUaMH Mez,ny paspemeHHblMH H sanpell(eHHblMK , n . .·. ·. ·.·· .. 
SOHaMH. llpH. SHeprHHX HeMHOro BJ::lme H HHJ:e E MSJIOMbl ·pemeHHH 

' . ,· ' c· ., . ' n 
6ap:oepoM HMeiOT-pa3HNe SHaKH. 

. llpH OTPHUaTeJI:OHNX SHeprHHX pemeHHeM MeJ:,lly · nHKaMH 

HBJI.ReTc.R, HanpHMep, pacTyutee: Cexp(ifx) > o, KOT~poeB TottKax 
/ ' ~ ,' ,. .. "' . ' 

I 

l 
J/ 

'·i 

3Y6UOB , .. nnTeHIHtaJJbHOH. rpe6eHKH npeTepneBaeT l13JJOMb1, · TOJJbKO 

YCH.JJ11Ba!Oll(l1e POCT. TaK- 4TO, KaK H CJJe.llOBaJJo OXH.llaTb, npH E < 0 
HM\~eM sanpemeHHYIO SOHY •. : II pH E = · 0 MeliC.llY 6ap:oepHb1MH nHKaMH 

npoHCXO,llHT JJHHeHHl-lH pOCT ID, a . B . nHKaX H3JJOMl-1, Bee . BpeMH 

YCHJJKBaiOU{He 3TOT pOCT, TaK 4TO B pesyJJ:OTaTe noJJyttaeTCHBCe x;e 

POCT, ,3KCnOH8HQMa.JlbHOrO (B cpe,ll!ieM) TKna,- CM. PKC. 2. 3Ha411T, 

BepxHHH rpaHKUa HHliCHe£1 sanpeTHOH SOHl-1 C.llBHraeTCH no cpaBHeHKIO 

CO CJJyl.!aeM CB060,nHoro· .llBHllteHHH B o6JJaCTb E>O. B BepxHeH 

npe,neJJhHOH T04Ke HHlltHeH sanpemeHHOH SOHl-1 (E=E • ) Mex,ny 
. . .. . . . mJ.n . 

neperopo.nKaMK noBe,neHKe CHHycoH,naJJ:oHoe, a 6ap:oepu TaK JJOMaroT 

'PYHKUKIO, I.! TO noJJyqaeTCH poeT JJHHeHHoro THna ( Ha O,llHOH JJKHHH, 

HanpKMep 1 JJeliCa T T04KH -KSJIOMOB)- noJiytiaeTCH . paBHOBeCHe · MeliC.llY 

BNnt6aHKeM · B . O.llHY CTOPOHY -KPHBOH pemeHHH MeliC,llY nHKaMH M 

JJOMKOH B ,llpyryro CTOPOftY- CM. ·p11c.2. 

t/(x)_ 
PHC.2. llpHMepbl BOJIHOBl-lX 
IPYHKUHH B noJJe -"rpe6eHKH 
.fiHpaKa". B OTJJH4He OT 
PHC.1 npH E=O npOMCXO
,llHT poeT sKcnoHeHuHaJih
Horo,THna sa c1.1eT HsJJo
MoB JI~HefiHofi ~YHKQMM. He 
HHliCHeH· rpaHHUe nepBOH 
soHN npoBO.llHMOCTH E=E • . . . . mJ.n 
CHHYCOH.llaJJ:OHOe . pemeHHe 
JJOMaeTCH 6'~6aphepaMH,TaK 

I~ 1 ' 1 X, I.! TO . noJJyl.!aeTCH JIHHeHHblH · 
~ . t,;; POCT TO\leK H3JJOMOB tll. 2ii 

llpH E > E • POCT 4Jas1:1 B npoMeEYTKaX Mez,ny nHKaMH npeBHmaeT mJ.n _ . 
YMeHhllieHHe tiJas sa C4eT JIOMKH (BNrH6aHHe nepeCHJJHBaeT JIOMKY)-

noJJy4aiOTCH KYC04HO-CHHYCOH.llaJJ:bHa.R KpHBa.R, MO.llYJIHPOBaHHa.R 
' . . ( 

KOJJe6aHHHMH MeHhme£1 4aCTOTl:1 (THna 6HeHHH). Ha BepxHeH rpaHHUe 

E HHJ:HeH SOHbl npOBO.llHMOCTH' ( k =1) . MO.llYJJHUHSI HCtiesaeT, max max . · . 
YSJJH CHHYCOH,lll:1 nona,naiOT B T04KH nHKOB H, 6JJaro,nap.R OTCYTCTBHIO 

HSJJOMOB (nponopuHoHaJihHHX ID H paBHhiX B ,naHHOM CJJyqae HYJJIO), 

- HMeeM BO~HOBYIO tPYHKUHIO, COBna,naiOU{YIO,C HeBOSMyU{eHHblM pemeHHeM 

(sink X). BHme E HatiHHaeTCH~ HOBaSI 'sanpemeHHa.R .. SOHa · max max . 
(nepBa.R JJaKyHa). Boo6me; SHeprHK E.= i 2 YPOBHeH npHMoyroJJ:OHOH . J. . 

, HMH C WHPHHOH, paBHOH nepHO.llY a= X, CJJyJ:aT BepXHHMH ·rpaHHUaMH 

SOH riPOBO.llHMOCTH. BNme STHX YPOBHeH B KaJ:,llOH HS sanpemeHHNX 



'/ 

soH V!MeeTCH · no . · o,nHoi1 • 3HepreTV!4eCfwi1 TO liKe· "ilJasoaoro 

paBHOBeCVIH": _npVI 3TVIX 3HeprVIHX . ilJasa ilJYHKUVIVI. nocJie. HepepblBHOro 

HapacTaHVIH Mellt,ny 6apbepaMI1 ·VI pesKoro cKa l!Ka · .· B TO liKe 

o4epe.nHoro6apbepa aosapamaeTCH K caoeMysHalieHVI~ c~asy nocJie 

npe.nu.nymero ·6apbepa (ilJasa - il!YHI<UVIH c nep1-1o,norv; "a"). 

AHaJIOrl14HO MOJICHO paCCMOTpeTb l1 CJiy4ai1 nepl10.1Ll14eCKl1X 

6-HM. B qacTHOCTH, · nepaaH. paspemeHHaH solia onycKaeTcH· Hl1llte 

E=O.' 
~.r 

KAK C031lATb 3AllPEIUEHHYIO 30HY-· ·.nAKYHY llO .3AKA3Y ( "nopaaTb'~ He- . 

npepb!BHHH cneKTP B _sa,naHH!JM MecTe) 

AJirOpl1TM l13MeHeH~H HOPMVIPOB04HOH KOHCTaHTbl. t. 
l 

npmt3BOJibHOro. · YPOBHH : · · Ei6eCfWHe'-iHOH ' -np.HMOYPOJihHOH . 

ilOT8HUl1aJibHOH HMU ( l1Jll1 . npHBeJteHHblX llll~PHH. COOTBeTCTBYIDIIl~tX 
R-MaTpl14Hb1X .Pe30HaHCOB,~ .CM~[1]) MOJICHO l1CnOJib30BaTl· ){Jill 

cos,nam1.H nepl10.1Ll14eCK6ro flOJI.H C JiaKyHOH B 3HepreTW-18CKClH · 

OKpeCTHOCTl1 . S;oro YPOBHH · ( 4'1'0 .· 6!:tll0 flO)I,TBepliCJJ.eHO par,•~eT&MI1 
B~ H.l{or,o6oBa, eM •. cJieJLYIDIUYID ny6.nl1Kat~i,m [ 18J). JtJJH .. aToro ;lfJe

'I'aT04HO. nepHO.lll14eCKY! noBTOPI1Th Bo3M:VI!leHl1P V( X) ( CM. HlC~ 8) 

'J(x),E · . 

·f;sl-'-·--
~:.~-=}''f 

.---

¥ t ~(x)----.. 

Q l'..c==: . .J., I"} .1-~ 

¥ 

' . \ '\. / 0 ?' ' . '-.1'! ~· 
~ (x}''-/ .. 

a 

0 

c. 

PHe. 3i a )-llerllo pMa!HI.H V ·ll.Ha Gee-
KOHe4HOH npHMOYf'OJJhHOH . .HMbl npl1 

l13MeHeHl1H.npOH3BO.ll.HOH t~=~;(x=a) 
Ha ·Kpaio l:!Mu~ HOPMHPOBaHHOH. BOJIHo.:. . 

. BOH ilJYHKUl1l1 OCHOBHoro COCTOHHI1fl 

·.ill 
1 

; OCTaJI~Hble CBH3aHJ-lb1e COCTOH

Hl1H .ll8ilJOPMl1PYIOTC.H, He·MeHHH'CBO

. l1X npOl13BO){Hb1~Ha KpaHX l1HTepBa-
. ~ . 

Jia, KaK noKasaHo (c) JtJIH BToporo 

YPOBHH(CM. lleiiiJib l1 Tpy60Bl1U[1J) •. 

Bu6paHHoeaosMymeHl1e noTeHul1aJia 

HeMeHHeT noJIOliCeHHe YPOBHeH E •• 
. ' . l 

llepl10Jtl14eCKoe noaTopeHMe noTeH-' 

IJ;l-Ia.Jia V(X)~KaK noKa3aHO. Ha PHC.4, 

cos.naeT sanpemeHHYIO soHy B o6.na

CTl1 3Heprl1l1 E 
1 

• 

B 

1 

I 
·~ 
L :r 
~ 

.! 

l 
i 

'f 
I -
i 

•/ ~ .' 

JtHa Bb16paHHOH np.HMoyrOJibHOH HMI:l pa,nl1yca "a", He06X0.1LI1Moe 

-~JIH H3M8H8Hl1H fv ( CM. PI1C. 3): 

V(X) = 6t~ cos kvx k sinkvx/p(x) + (6~) 2 ~4· sin4 kvx/p2 (x), 
. v . . v 

.., 1 a ·( 4) 
p(x) = 1 + 6t~ R2 Jsin2kvt dt. 

· V X 

r.ne 

COOTBeTCTBYIOI!lee 3TOMY B03MYI!leH~IO T04H98 pemeHl1e ~MeeT npOCTOH 

aHaJil1Tl148CKl1H.BI1,1{: 

1 .' . -1 - · R s1nkvx p . ( x) • · 
v . 

' (5) $(X) 

ECJIH 6es B03MYI!l8Hl1/l npl1 CIIII1BaHl1H mvi B · nepl10.1LH48CKYIO uen04KY 

KaliC,l{llH ypoBeHb nepeX0.1Ll1Jl B COOTBeTCTBYIOI!lee 3Ha4eHl1e 3Heprl1l1 

Henpej:JHBHOrO· cneKTpa (!lJYHKUJ.1l1 Ha KpaHX Cllll1BaeMllX 0Tp83KOB 

paBHbl HYJIIO l1 paBHll no M0.1LYJ!IO HX npOl13B0.1LHI:le - 3Ha4l1T, npOCTO 

l1X Henpepb!BHO Cllll1Tb B .. uen04KY, ,no6aBJIHH JI~Wb . MHOJIC~TeJI~ ±1) , TO 

nepl10.1Ll14eCKl1 HOBTOpeHHble·ilJyHKU~~ ill c'pl1c~3 (lleme.nb ~·Tpy60B~U 
[1]) Ha COC8.1LHl1X OTpe3KaX yJKe TaK. npOCTO He Cllll1BaiOTCH ( CM. 

pl1C.~ 4). t!T06ll npl1paBHHTh npOl13BO){.Hlle, .HYliCHO YMHOliCaTb 0.1LHY 1-13 

ilJYHKUHH Ha 4l1CJIO, OT Jll14HOe no MO,li.Y JIIO OT e,nl1H~Ull ( B· > 4aCTHOM 
1 . . .. ; 

l
' cJiy4ae, npe,ncTaBJieHHOM ,Ha pl1c. 4, 3Tl1M. 4l1CJIOM c.nylltl1T 2). · Ha · 

. CJie,nyiOI!l8M C04Jie~eHl1l1 HOTpe6yeTCH CH~Ba YMHOllt8Hl1e ··. Ha · TaKOe: Xe 

no M0.1LY JIIO .. 4l1CJIO l1 T. ,n. , TO .. eCTb , .. nOJIY4~TCH · KBa3~-

. sKcnoHeHUHaJibHO BospacTaiDmee. peweHHe ( sHaKonepeMeHHoe ~JIM 

Jl,.i 

!I 
I 
I 
I 

I 
I 

·.I 
·I 

l 
I, 

HeT, B 3aB~Cl1MOCTJ.1 OT 48THOCTl1 Bl:l6paHHOrO YPOBHH). 3Tl1 

paCTYI!ll1e peweHHH OTBe4aiOT sanpemeHHOH 30He nep~0.1Ll148CKOro 
. . 

noTeHUl1aJia (COOTB8TCTBYIDI!ll18 C06CTB8HHb18 3Ha4eH~H - T04K~ TaK 

Ha3HBaeMoro · ,nonoJIHl1TeJibHOro ( BcnoMoraTeJibHOro) · cneKTpa {JJ.. }) • 
. . . . .· . .. . l 

Bee OCTaJibHI:le · YPOBHI-1 , ){JIH KOTOPllX . npOl13BO){HUe C06CTBeHHHX 

ilJYHKUl1H Ha KpaHX l1HTepBaJia He M8HRJII1Cb ~ noTOMY CIIIHBaiOTCH B 

nep~o,nl14eCKl1e peweHHH ( KaK JJ.JIH BToporci ypoBHH Ha pHc. 4c.), 

OKa3llBaiOTCH T04KaMl1 . BcnoMora T8JlbHOf'O ·cneKTpa, . COBmi,naiOI!ll1Ml1 . C 

· rpaHl1Uei1 · paspemeHHoi1 soHu. . (BcnoMoraTeJibHlli1 cneKTp· 

pacnoJiaraeTCH no o.nHoi1 T04Ke BHYTPI-1 l1JII1 Ha rpaHl1Ue Kax.noi1.l13 

JiaKyH ( Mex,ny · rpaimuaMH paspemeHHHx s~H, KoTopue MoryT . . . . ' 

cMI:lKaTbcH: "cxJJonuaaHHe" JiaKyH)). MolltHo ··. OJtl1,naTb. [ 18J, YTO 

JiaKYHhl, OTBet!aiOU{l-18 He~cKallteHHI:lM '(V, 6y,nyT Cyl!leCTBe~HO MeHbme. 
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I 

'f'f I 

a· 

0 r -.l. ·v -~.~-- -·· ,,, "'-l. \ •• &.Q,} ., -"' ]' . - 3~x 

. ~ ' g 

~ - ~ 

c 

P11c. 4: (a)- BoJIHOBaH IPYHKU11H ( cnJiomHaH KPI1BaH), cmHTaH 
113 pemeHI1i1 1P1 (x) Ha 11HTepBaJie [O,aJ, OTBel!aiOilli1X noTeHU11aJiy 
( b) V (X) C PI1C. 3 ex , npO)J.OJIJ:eHHOMY nepi10)J.WleCKI1 .1;1a BCIO OCb X. . 
I1YHKTI1POM (a) DOKa3aHa HeB03MYilleHHaH !IJYHKUI1H tl11 OCHOBHOro 
COCTOHHI1H npHMOyrOJihHOH' HM!J; WTP11XOBOI1 JU1HI1ei1 (a) noKa3aHa 
nepi10)J.I1l!eCKI1 DOBTopeHHaH 1P1 (X); WTPI1X-nYHKTI1POM- -IP1(X-a)7. 
KOTOPYIO noTpe6oBaJIOCb Y~HOlltHTb •. Ha 2, l!T06!1 .. rJia)J.KO CWI1Tb 

. npOI13BO)J.H!Je IP1 (X) 11 -IP1 ( X-a) B TO liKe "a";. )J.JIH DP.O.lJ.OJIJ:8H11H Ha 
CJI8)J.Yl0ill11H nepi10)J. HYXHO 6HJIO YMHOJ:I1Tb 21P1 (X) eme Ha 2. TaKoe 
sKcnoHeHU11aJibHoe pacKal!I1BaHI1e .·xapaKTepHo. )J.JIH .sanpemeHHoi1 
30Hl:l. 'l~YHKU11H BTOporo COCTOHHHH IP

2
(X) (c)~ KaK ·11 1Pi> 2 (X), 

npO)J.OJilltaeTCH npOCTIJM DOBTOpeHI1eM; liTO CBI1)J.eTeJibCTBYeT 0 
DPI1Ha,lJ.JI8lltHOCTI1 Ei>

1 
K paspemeHHOH 30He. . 

10 

·) 
I 
.I 

l 
·j, 

l 
(, 

·t 
,{ 

" ~ "' 
,• 

' 

TaKYtM o6pa3oM, 6Jiaro.n.apH npoeToTe npe.n.JiaraeMoro 

· airopV!TMa. ( Ha OCHOBE: TO'"IHO pernaeMHX MO)J.eJieft), B03MOlltHOCTI1 

npmJ2.BOihHO ME:HHTh JIIOOble cneKTpaJihHHe napaMeTpH·( sa.n.aq11 IIITyp-

.. Ma--JIVIYB~1JJ.nH Ha .KOH8'1HOM OTpe3Ke), nOHBJJHeTCH B03MOlltHOCTb 

KOHCTPYI1POBaTb JKeJiaeMyiO 30HHYIO .· .CTPYKTYPY nep!-10)J.I1l!eCKI1X 

cHCTE:M. 3ilech, npa8.n.a ,- HYJKHO HaKoni1Th 6oJI~me · onu.J.a ( noH:a 

3,D,8Ch OTKPbiTa TO.nhKO npHHUHriHaJibHaH B03MOlltHOCTb · "cneKTpaJibHOH • 

.HHliC8H8PI111") • 

. B.E.Ilp11e3llt8B npe)J.JIOliCI1JI DPI1WI1Th K noTeHU11aJiy, l-130-

.6paliCeHHOMY. Ha _PY!C. 3a, ero OTpaJKeHI18 OTHOCI1T8JlhHO Kpai1Hei1 npa-: 

Bofl · TOYKI1, YT06bl noJiyYI1JICTI CY!MMeTPI1YHHH noTeHurmJI. CooTBeTcT- ' 

BeHHO aHTHCI1MMeTPI1YHHM 6y,n,eT 11 pemeHI1e (C )J.OriOJIHI1T8JlhHb!M _113-

MeHeH.I1eM. 3HaKa npaBOYI YaCTr1) ~ Ilp11 D8JlY!O)J.WiecKOM noBTOpeHI111 Ta-. 

·· Koro nOTeHu11aJia pemeHI1e· yxe·He. 6y.n.eT BospacTaTb~ · llpaB"~a, pac

. l!8TH · Kopo6oBa [ 18] riOKa3aJII1; l!TO BHWe 3TOrO YPOBHTI npOY!CXO)J.I1T 

3HaYI1T8JihHbiH paspb!B HenpepUBHOro cneKTpa, YTO CBH3aHo·c 60Jih-
,' ~ . ' .. " '' -~ ,'. . . .. . '· - ' 

Ule~ 'WBCTBr1TeJihHOC.ThiO K B03MYill8HY!HM !lJyHKU11~ · WI1POKOH HMH • 
. ; 

HMIIJIAHTAUHH CBH3AHHHX COCTOflHH~ (B paspemeHHHe 11 sanpemeHHI:le 

30Hbl Cl1CTeM C nepl10,D,l1Y8CKHM noJieM) 

TexHHKa o6paTHoi1 sa.n.alll1 nci3BoJIHeT cTpowr:b HBHHi1 B11.l1. 

noTeHU11aJibHbiX B03MYilleHI1H )J.JIH C03)J.aHI1H CBH3aHHbiX COCTOHHI1H np11 

JII06oi1 sHeprl111, Hanpi1Mep, · norpyJ:eHHHX · B HenpepHBHHi1 cneKTP 

t ( CM. [ 1]) -~· · AHaJIOrl1l!HO · MOJ:HO, )J.06aBJIHTb 11 K · nepi10)J.I1l!eCKOMY ·. 

')··. · .. · noTeHul1aJiy TaKI1e Bo. sMymeHI1H :.qTo6H B Jiro6ot1 soHe. .HenpepHBHoro 
. . \ '- · cneKTpa 11JII1 JII060H JiaKyHe B03HI1KaJIO CBH3aHHOe COCTOHHI1e , [ 47 7]. 

, ; · · I1pocTei1nmi1 Bl1.l1. TaKoro .n.o6aBol!Horo noTeHU11aJia K rpe6eHKe 

l ! Jll1paKa ( 2)' c xn =nx Ha noJiyocl1 x~ 0 7 · nopmc.n.a10mero CBH3aHHoe 

i COCTOHHI1e np11 k=kv _( p11c. 5): . 

V(x) = 4ot2kvA~cos<kvx + oi) sin<kvx+ui)/ pi+. 

+ 2· ot2 ·J4 A~sin4 ( k X+ o.) /p-:-2 . ' K ]..,·V ]. ]. \· 
·, ( 6) 

r.n.e A. ,o. ,p.- aMnJIHTY.lJ.U 11 lbasoBHe C)J.BI1rl1 np11 k=kv· Ha i-M yqac-
J.J.l. ' ' ' 

TKe'• · ( r.n.e HaXO)J.I1TCH Bb16paHHOe 3Hal!eHI1e X) rpe6eHKI1 Jll1paKa, a 

. . ·.·. 2 1 i-1 2 Xs. 2 . 2 x . 2 .. 
p.(x):=-~. + utv 1{2[ LAs' Jsln (kvt+os)dt+ Ai J~ln (kvt+ui)dt]. 

1 · · ·- .. · V s=1 ~(s-1) · · X(1-1) · · 

II.' 
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P11c. S. .llo6aB04HHe noTeHuHaJIH 'V ( cnJiomHHe JIHHHH) K rpe6eHKe 
.llHpaKa (2) Ha noJiyocH c x =nx, Vo= 2, nopox~arom11e CB~saHHoe 

. n . , . . . ~ 

COCTOHHHe: Ill ( mTPHXOBHe JII1HI111) B HHXHe~ sanpeTHO~ 30He: (a) 
np11 kv= . 0.1; ~ (b) np11 :, kv= 0. 6. Ha \ P.Hc.Sc. . noKasaHa 
sHepreTH4ecKa~ saBHCHMOCTh , iHCKPHMHHaHTa XHJIJia _D(k), 
XapaKTepHsyromero CTPYKTYPY 30H np11 BH6paHHHX napaMeTpax .~ 11 . . . . . . . , . . . . . n 
Vo: o6JiaCTH 3Ha4eHH~ k, r~e IDI>2 ~BJI~IDTcH:sanpemeHHHMi1. · 

12·.' 

.Y,(,0.:9,X) 
,., '' 

. 0,5" 1 I 
J. 
I 

cl 

, 

I' I ' -~ 4' " L ' ">.. I-., 0 i I '"" 7 , <1 7~ I <:::::: ~ > 

-qs 

-1 

v 
2 

~ ,."'1/(u )x) · 
I l 

. / \"'¥ ( l.i.J X) 
I l , 

I 

v 

I 
. I 

I 

.e 

'\, 

f 

I ~- / \ ~ / "\ ' , . 0 ~ 1 \' 'I' • \ ' .. ,.~ 7 , r ~~ z. ,,.,_, t-IT 'T ~ K 

To xe, 4TO H Ha p!1c.5a,b, TOJJbKO C ~pyrHMH napaMeTpa
M11,kj,1:(d) 0.9 (nepBaH pa3pemeHHaH :?.oHa,cM.pHc_Sc);{e) 1.l(nep-
BaH JJaKyHa);(f) 1.7(BTopaH paspemeHHaH soHa). 
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/ 

To xe, liTO Ha PHG.5(a,b,d,e,f) 7 TOJibKO G kv=?~1 (STO 

GBH3aHHOe GOCTOHHHe, COrJiaCHO PHC.5C, pacnOJIOJICeHO BO BTOPO~ 
JiaKyHe). Cnpasa noKasaHa cxeMa no.n;'beMa CBH3aHHoro cocTOHHHH 
CKB03h 30HU (sanpeTHUe 30~11 samTpHXOBa~U,- cpaBHH C PHC.5C ): 
TOl!KaM nOJIOJICeHHH CBH3aHHUX .COCTOHHHH COnOCTaBJieHU HOMepa 
COOTBeTCTBYIDmHX PHCYHKOB. 

CooTBeTcTsyromaH\aHaJIHTHl!ecKaH !lJopMy.iia .JJ;JIH IPYHKtiHH CBH3aHHoro 

cocToHHHH (nyHKTHpHue JIHHHH Ha pHc.5): 

Ill( kv, ~) = Ai sin( kvx + <\)/pi ( x). (7) 

TaKHM · o6pasoM; TOl!HO ~ pemaeMaH Mo.n;eJib ( 6, 7) . nossoJIHeT 

npOCTO npocJie.JJ;HTh sa 8BOJIIDUHe~ , • HMnJiaHTHpyeMoro. :CBH3aHHOro 

COCTOHHHH ( CM. PHC. 5) npH "npoTaCKHBaliHH" ~ro · H3 HHJtHe~ 
sanpemeHHO~ 3~HU CKB03h. 30HU npOBO.JJ;HMOCTH H JlaKyHU, a.TaKJte 

COOTBeTCTBYIDme~ .n;erpopMal.{He~ .ll;OrlOJIHHTe.JihHOrO noTeHI.{HaJia •. 

3AKJI!Ol{EHHE 

EUJIO. 611 JteJiaTe.JihHO pacnpocTpaHHTb · TeXHHKY paspUBa 

HenpepUBHoro cneKTpa H HMnJiaHTaUHH · CBH3aHliUX COCTOHHH~ Ha 

MHOrOKaHa.JibHUe, MHOrOMepHUe CHCTeMU H .JJ;HCKpeTHUe pemeTKH. 
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ComJieMCH Ha 1 HeKOTOpHe . pa60TU, . HMeiDmHe · OTHOilleHHe · K 

.. H3JIOJKeHHOMY Bllme. A.P. HTC H B.E. MaTBeeB [17J.n;a.JIH HBHYID 

fPOPMYJIY · .JJ;JIH KoHe~mosoHHHX IlOTeHuHaJioB ( nocJie pa6oTu [ 23J) , a 

Date H Tanaka [24J npe.n;JioJtHJIH. ~HcKpeTHH~ 'pasHocTHu~ aHaJior 

3TO~ TeOpi1H. MaptteHKO ,B.A •. H 0CTPOBCKH~ H. B. [13] noKa3aJII1,. 

4TO MHOJICeCTBO nepHO.JJ;HtteCKHX KOHel!H030HHllX noTeHUHaJIOB n.JIOTHO · 

• B npOCTpaHCTBe nepi10.JJ;HtteCKHX !IJYHKU11H C .JJ;aHHHM nepHO.JJ;OM ... CM. 

TaKlCe HeKOTOpHe 3aMe4aHI1H H PI1CYHKH B [ 11] ( PHC. ·9: 11, 
c.333), [15J (pl1c.17.4). 

ABTOPll ~ BllpaJtccliDT 6Jiaro.n;apHOCTh H. B. AMI1pXaHOBY,. 

B. H.HHoseMuesy, A. JI. KyseMCKOMY, B. E. llp11eslltesy, C. H. Cep.n;IDKOBo~ 
• ' • j ·•• . ·• 

B. H.IOKaJiosy, M. vt. illi1POKOBY sa 11HTepec K · pa6oTe 11 rioJie3HHe 

· )!.11CKYCCI-1H.· . 

JIPHJIOlKEHHE: llPOBEPKA ·.PEillEHHA ' 
• ·. . ' , . . I - . ' . ' ' 

Jl~OBepHM ·npHMo~··no.JJ;CTaHOBKO~ B ypaBHeHHe. illpe.JJ;HHrepa 

npaBHJibHOCTh' !IJOPMYJI )!.JIH pemeHHH $. npl-1 .nOI-13BOJibHO~ SHeprl-11-1 

Ek=k2 , ·oT~ettaromero noTeHUI-1aJiy·6aprMaH·oscKoro Tl-lna Ha KOHe4~0M 
·11HTepsaJJe· · [ 0, a l .JJ;JIH CJiy4aH H3MeHeHHH npJ..lBe.JJ;eHHO~ illl-lPHHH 

. '( n-ro ·. COCTOHHHH 6eCKC>HF4HO~ npHMOyrOJibHO~ HMH ( CM , [ 1] ) . • 
n . . .. . . 

PemeHI1H $(k,X) CHX npOH3BO.JJ;HHMHH noTeHUHaJI V HMeiDT BH.JJ; 

( <l>v - peryJIHpHoe pem_eHMe, OTBe4aromee~ . V-MY YPOBHID · 

npHMoyrom~Ho~ · HMU, · •. $< k~x) - ' peryJIHpHoe · pemeHHe npH 

npOH3BOJibHOi1 8HeprHH): 
. , 

, . .', I , '\. 

$ ::: $(k,-x)·- 6t~ 'p-1 (x) , j cPvcP_(k, t )dt; p(x)~1 . + J $~dt ,( ll1) 
'X · :· · , ' X· · 

a ··. . 
I cPvcP(k, t)dt -$~ cP(k,x)]-
x . 

;$;= $'(k,x) .. - 6t~ p- 1(x) [ $~ 
I . . . 

~ a· . ~ . 

- Wt~) 2p-2(x) . J cPvcP(k, t) dt $~ 
X •. ' 

(I12) 

a• . . . . 
$" = $" ( k,x) .. + wrv> [cP~I I cPvcP(k, t)dt -2cP~cPvcP< k,x) -

X AAAAAAAAAAAA 

', 

1
---;-----------.-. ;-. ~------1 -cPvcPvcP(k,x) + cPvcPvcP(k,x) 
-~ 

- cP~ cP(k,X)] p~ 1 (X) + 
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- a . . . , , . , < 

+ 2Wt~) 2 [<$~<$~ f<$v<$(k~ t)dt - ·}~ <'f•(K,X)]p-2 (x)+ 
. X. =-======= xxxxxxxxxxxxxxxxxxxxxxxxxxxx 

't· 
/ 

. t"'l: . a . 
+ 2Wt~) ~<$~ J <$1_,if•( k, t) dt P-.3( X) ( TI3) 

. ++++++++++++~++++++++++++++++++++ 

V <I> = · 4 q,~q,vq,(k,x). p- 1 ( x) + 
AAAAAAAAAAAAAAAAAAAA 

a. 
+ [~J~~~~~~~~ - 4 J <$v<$(k,,t) dtJ(

2
(x) ~ 

----------- X . J . xxxxxxxxxxxxxxxxxxxxxxxxx 
. 2 3. 5 a.. ' ·' ' . -3 . 

, -2Wt v> q,v J q,vq,( k,t) dt p ( x) . 

++++++++++++~+++++++++++'++++++++ 
( TI4) 

PaMKOH B ( TI3) BH,lleJJeHH B3ai1MHO .. COKpaU!aiOUU1ecfi .. '-!JleHI:t, 

·.n;o6aBJJeHHHe .llJJR y.n;o6CTBa BHKJJa,JJ;OK. BTOPOH 113 Hl1X o6pa3yeT C 
. a. • • . 

nocJJe,n;yiOU(l1M BPOHCKl1aH, paBH~H.(EV-Ek)J<$V<$(k,~)dt, Y~Ho"JKeHHHH 
. . X . \ , 

Ha.<!>V~ TIO,llCTaBl1M BHpaJKeHI1R (TI3, TI4) B ypaBHeHl1elllpe.n;I1Hrepa ·c 
npaBOH l.!aCThiO 

· ·· · · · 2 ·2 -1 · · a. · · . · · 
E<$(k,x) -EkWtv> q,vp ~x J<$v<$(k,t) dt. 
~.. .... ~ / ' 

(TI5) 

B3al1MHO YHI11.!TOJKaiOml1ecR I.!JJeHH· no.n;l.!epKHYTH O.lli1HaKOBHMM JJMHMRMM. 
AHaJJori11.!Ho . nposepReTc~. pemeHH~ .. 6aprMaHoBcKoro . T~na, Kor.n;a 

•. : . ' f • , 

HOPMI1POBOI.!HaH KOHCTaHTa RBJJHeTCR npOI13BO,ll;HOH cq6CTBeHHOH 
a.' ··• X 

tPYHKU1111 B_Hy~e. HYJKHO TOJ!bKO _3aMeH11Th f Ha f 11 '3HaKM B Tpex 
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3acTaBeHKO n.r., 3axapbe8 6.H. 
Hos~~ B3rn~A Ha MexaH~3M~ o5pa3osaH~~ 
cneKTpanbH~X 30H (A~CKpeTHa~ ~ o5~~Hal 
KBaHTOBa~ MeXaH~Ka) 

CpasH~Ba~Tc~ ~exaH~3M~ o5pa3oBaH~~ 
npe~eHH~x 30H Ha npocTe~w~x MOAen~x: ·< 

o5pa3HbiM~ noTeH4~anaM~ ( "rpe5eHKa Jl~p< 
BOnH no A~CKpeTHO~ nepeMeHHO~ 5e3 nOTE 
~eCKOM none (KOHe~Ho-pa3HOCTHOe ypaBHE 
OAHOMepHO~ peweTK~). YCTaHaBn~saeTc~ < 

napaMeTpOB 5eCKOHe~HO rny50KO~ ~Mbl KOt 
p~OA~~eCKOro non~: C nOMO~b~ 803My~a~ 
5aprMaHOBCKOrO T~na Ha KOHe~HOM ~HTepl 
nOBTOpeHH~X, MOH<HO p'a3opsaTb~ HenpepbiBt 
.BCTaB~Tb 8 Hero naKyHy, - 3anpe~eHHY~ : 
3Hepr~~ (HOBbl~ np~eM "cneKTpanbHO~ ~H} 

Pa5oTa ~~nonHeHa 8 na5opaTop~~ ~eOI 
O~H~~ . 
• Coo6UU!HHe 061.e,llHHeHHoro HHCTHTyTa H,llepHLIX HC< - . . . 

nepeBOA aBTOpOB 

Zastavenko L,G., Zakhariev B.N. 
A New View on the Machinery of Genera1 
.of Spectra 1 Zones (The Discrete and tt 
Ordinary Quantum Mechanics) 

The.instructive comparison of the< 
and forbidden zones by the simplest m< 
dical delta-type potentials (Dirac cor 
free wave motion along the discrete v< 
difference Shroedinger 'equation for or 
tice) is presehted. It is shown how t< 
parameters of the infinitely deep patE 
finite widths with the properties of 1 
periodical potentials. It is possible 
tinuous spectrum (to insert the lacunE 
zone at the arbitrary energy value) ~ 
external field by potentials-of the B< 
algorithm of quantum "spectral engineE 
The investigation has been performed < 
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