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Beeoe1me 

.II pH HCCne,noBaHJIH KBaHTOBbiX CHCTe~ IliHpOKOe npHMeHe • 
HHe HaWen no,nxo,n, B KOTOpOM npH6nnmeHHaH BOnHOBaH 
~yHKUHH WN H3yqaeMoro KOMnneKca qacTHU CTpOHTCH 
B BH,ne nHHeHHOH KOM6HHaUHH KOHeqHoro qHcna (N) HJBeCT· 
HbiX BCnOMOraTenbHbiX /6a3HCHbiX/ ~YHKUHH <lin': 

.· N N 
W • W • I Fn <lin, . n 

/1/ 

,lJ;nH HeH3BecTHbiX K03~~HUHeHTOB Fn nonyqaroTcH ypaa
HeHHH, peWaTb KOTOpbie 3HaqHTenbHO npmue, qeM HCXO,I(HOe 
ypaauenHe illpe,nHHrepa. · 

K .nocTOHHCTBaM'MeTo.na OTHOCHTCH .To, qTo ero npH
MeHBMOCTL He orpaHHqHBaeTCH Tpe6oBaHHeM .cna60CTH B3a· 
HMO,I(eHCTBHH Me>K,ny qacTHUaMH /B OTnHqHe OT TeopHH --
B03MYIUeHHH/, H ero YHHBepcanhHOCTb: OH ro,nHTCH KaK · 
,nnH onHcaHHH cTpyKTYPhi CBH3aHHhiX cocTOHHHH MHOrHx . 
qacTHU, TaK H peaKUHH caMOrO o6mero THna /eM., HanpH· 
Mep,o63op;/I/ /. 

He.naauo 6Lmo ycTanoaneuo, qTo B yKa3aHHOM npH6nH
)I(eHHH MO)I(eT 6biTb c«l!opMynHpOBaHa H o6paTHaH 3a,naqa 
pacceHHHH* -,nnH CHCTeMbl .I(BYX B3aHMO,I(eHCTBYIOIUHX qac· 

. THU/.2,3/., llpH 3TOM BbiHCHHnOCb, qTo KpOMe aimpOKCHMa· 
·uHH /1/ -- pe,nyKI;lHH pa3MepuocTH ( oo ... N) .... npocTpaHCTBa, 
r,zfe OThiCKHBaetCJil 'l' .. ue Tpe6yeTCJI HHKaKIIX ,nononHHTenLHbiX. 
CYIUe·cTBeHHhlx J!.<?llYIU_eH!_I_!!· TaK, B oTnHqHe OT cTporoii: · 
KnaccHqecKoii nocTaHOBKH o6paTHOH 3a,naqH 3,necb ne · 
Tpe_6yeTCH HlfTerpHJ)OBaHJiH no :mepnm .B HeorpaHHqeHHOM 

' . ' . . :·' . -· ··----~-:- - . ., . ~· .. ·--·-·- . 

:* HMeeTcH B BH,ny BOCCTanoanenHe noTeHtiHana- · 
·no MllTpHue' pacceHHHH. · 
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HHTepBaJJe, .3:, CJJe,IJ;OBRTceJILHO,' He Tpe6yeTCH HHtPOPMRU:HH, . 
o MaTpHn:e ·pacceHHHH · H3 .o6micTn 6onLmHx E , r.u:e KBan
TOBaH MexaHHKa Boo6me He pa6oTaeT. 3To .u:enaeT.peann-. 
3RU:HIO o6paTHOH 3a.IJ;a<Ju ·B npocTpaHCTBe <lJyHKU:HH c N 6a-' 
3HCHLIMH BeKTOpaMH <fl n /anre6pau<JeCKHH nO,IJ;XO.IJ;/ ,U:JIH qac
THU:LI ··Bo BHernHeM none HHTepecHoii n caMy no ce6e, .:~:o 

:6naro.u:apH yHnBepcanLHOCTH npn6nu:>KeHHH /1/, npe.IJ;cTaB-
. . . . I 

nHe'TcH oco6eHHO 3aMaH<JHBhiM ,pacrrpocTpai-IHTL yKa·3RHHYIO,., 
· TeOpHIO Ha MHOrHe .IJ;pyrue npo6neMLI H.IJ;epHOH tPH3HKH. 

CAyt.ta ii,ouc~epeillHozo i::ne ~empa 

Mnorne npo6neMLI CTPYKTYPLI cTa6unLHLIX cocTOHHHH 
H.IJ;epHLIX CHCTeM HCCmi.IJ;yiOTCH B npn:Gim:>KeHH,H 'IHCTO .IJ;HCK
peTHOro cneKTpa, · Kor.u:a. nn6o paccMaT{niBaroT .IJ;BinKeHne .. 
'IRCTHU: B 6eCKOHe<JHO rny60KOH noTeHU:HRJihHOH HMe, JIH60 
npOCTO npeHe6peraiOT COCTOHHHHMH /BHpTyanLHLIM.H/ He- .. · 

· npepLIBnoro cneKTpa. HHor.u:a TaK:>Ke BKna.u: BIIpTyanLHLIX' 
cocTOHHHH cnnornH:oro cneKTpa y<JHTMBaeTcH 3tPtPeKTHBHLIM 
o6pa30M c rioMomLI<) pa3no:>KeHnii no .IJ;HCKpeniLIM nonHLIM 
Ha6opaM tPYHKU:HH /eM., HanpnMep / 1 I /. · · . 

Anre6pauqecKnii no.u:xo.u:/ 2 i. 3 / npe.IJ;cTaBnHeTCH ec-:. 
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TeCTBeHHOH tlJopr~fOH nOCTRI-IOBKH o6paTHOH ~a,IJ;ai:m.H B 3Toii 
oGnaCTH KBRHTOBOH TeOpHII. 3.IJ;eCL 6binO 6LI HHTepeCHO pac
CMOTpeTL ero CO<JeTRHHe c··annapaTOM BTOpH<JHOrO KBRH· 
TOBRHHH. 

f" .·· !;: 

.~-. \:>j.' 
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KoMn/le KCHblU nomewqua/1 

IIoHHTHe.o cpe.IJ;HeMnone /c peanLnoii qacTLIO 'V u imu·:;-···· 
Moii - i W /, .u:eiicTBYIOmeM na oT.u:enLnyro qac-Tun:y cucTeMLI . 
CO CTOpOHM BCeX OCTRJihHhiX, Jie)f(HT B OCHOBe OnTH'IeCKOH 
MO.IJ;eJIH pacceHHHH, O<JeHL 'IRCTO HCnOJIL3yeMOH. B npHJIO:>Ke-
HHHX. '•. 

IIoH:Bnenue · MnliMoii .u:o6aBJ(u i w _a ypasHei-Iuu IIIpe.u:nH
repa JiapyrnaeT, B006Il.(e rOBOpH, CBOHCTBO noJIHOThl: ero· . 
C06~TBeHHMX' pemeHHH,. ,:ITO ,IJ;eJJaeT .IJ;RJieKO ne-ipHBHRJihHLIM 
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pacnpocTpaneH:ne \ tlJopManH3Ma o6pani:oii 3a.IJ;a<Ju na 3TOT 
cnyt!aii *. 3Ta ;npo6neMa 6Lma· pernena B pa6oTe Map<JeH-=. 
Ko/4/ c ncnonLJoBaHneM nonHTHii o ndnHoi'e a iieKoTopoM 
0606Il.(eHHOM CMLICJie.: .Tene_pb· npe,IJ;CTRBJIHeTCH BIIOnHe pe
RJihHhiM· C03.IJ;RHHe ·anre6paH<JeCKOrO ananora COOTBeTCTByro-
Il.(eH Teopnu. · · 

:-.: . . " .. ** 
HeAoKa/lbHoe 63aUMooeucm6ue · 

.,· 
·.:·. ··-· ,·,.· 

B npn6nu:>Kenuu /1/Hcxo.u:no:M:y · ypaBneH'~ro Illpe.u:unrepa 
COOTBeTCTBYIOT ypaBHeHHH .zin·H F n , HMeiOil.(He O.IJ;HHRKOBhiH 

" BH.IJ; . .IJ;JIH noKaJILHoro ·u nenoKRJlLHoro noTenn:uanoB::/npe.u:mi
raeTCH csoiicTso cu:MMeTpuiJ:V(r,r')= 'V(r~r) .Pa3Hnua ·.3a:Kmo-
'!ReTCH JIIIIUb B BLipa:>KeHIIU .!l:JIH Ma TPIIUhi B3RHMO.IJ;eHCTBIIH; .... t 

~t 

ocymecTBJIHIOmeii 3auenneHne ypaBHenHii .IJ;JIH f·· ': 
';~ n 

·v = 
nm 

. f<lln (r}V:(r)<flm{r)dr. V- JIOKRJibHLIH 
~ . 

f<I> (r)'V{r,r')<fl drdr' 
n .· m 

.He JIOKRJihHhiH 

/2/. 
~!:' 

ITo 3THM nenoKanLHhiM 3JieMeHT~:~ ·vn ~ M~:>KeT 6LiTL fa~c ~ 
CTaHoBnen KaK V(r), TaK-H V{r,r) .· /CM. npuno:>KeHHeB · /: 

·•, 

., 

.. vN(r) 
N 
I·v <I> (r)J<Il (r-')dr' 

nm nm m n . ' 

·/ 

/3/ 

'VN(r r') 
N 
I 'V ~m <llm('r) <!l n (r '). 
nm 

B 3TOM cMLicne npH6mlmeHui.ie :noTenn:uanLi'Vl'tr) 11V~r,r') 
~· . . 

OKR3LIBRIOTCH '·3KBIIBRJieHTHbiMU. 

. :...·~ ... ":.'( 

* Kor.u:a nHcanacL 3Ta cTaTi:.H, MLI y3nan11 o pa6oTe/5/, . 
r.u:e ·npe,n:no:>KeH opuniJi:anLHhiH rro.D.xo.n K perneHHIO o6pa'rnoii· · 
3R,ll,R'IH . .IJ;JIH KO~IIJieKCHOro II~TeHIJ:IIl!Jia: 

** c~ .. "pa6oTy 161. 
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CucmeMbl mpex/u 6oA&we2o '-IUCAa/ meA 

- Ilpe,neTaBJIHeT HHTepee IIOJIY'IHTh, xoTH 6bi B IIPHHI.Ume, 
anropHTM BOeeTaHOBJieHHH - IIOTeHu;HaJIOB BJaHMO,D;eiieTBHH 
B eHeTeMe HeeKOJibKHX qaeTHU: *,., HallpHMep,";- ,D;nH TOrO, 

- tJT06hr yeTaHOBHTh aoJMO»<HoeTb o'11pe.neneHHH ,nByxqaeTuq
HhiX IIOTeHu;HaJIOB, KOTOpbie HJ- Ja OTeyTeTBHH ,D;aHHbiX 110 
eOOTBeTeTBYIOIUHM ,D;ByxqaeTH'IHblM eTOJIKHOBeHHHM He MOryT 
6hiTb IIOJiyqeHhl' o6bi'IHblM llyTeM. 

B IIOJIHhiH Ha6op eoeTOHHUH eueTeMbl HeeKOJibKUX qaeTUU: 
BXO,D;HT TaKUe, KOr,D;a Bee 3TH qaeTUD;bl eJieTaiOTeH e paJHbiX 
eTOpOH II IIOeJie eTOJIKHOBeHUH_ YXO,D;HT. 110 ~paJJIU'IHbiM Ha
llpaBJieHUHM; JleHO, 'ITO IIOJiy'IeHUe U3 3KellepuMeHTa,D;aHHbiX 

. . ~ 

o TaKoro po.na 11pou;eeeax - Ja,naqa IIPHHU:UIIuaJibHOU Tpy,n-
HOeTu •. I103TOMY O,D;Ha U3 llp06JieM J,D;eeh. - yeTaHOBUTb, 
HeJih3 H~nli o60HTUeb ,D;JIH Ollpe,neJieHU.ir IIOTeHD;HaJIOB ,l1;0eTyll
Hoii :uutiJopMau;ueii. BamHo TaKme BhiHeHUTh, ueo6xo,nuMo nu 
llpU 3TOM HeiiOJib30BaHUe elleKTpaJibHbiX xapaKTepHeTHK 
JaKpbiTbiX KaHaJIOB. 

MHOZO'-IaCmU'-IHble CU/Ibl 

0,D;HOH H3 llp06JieM, K peme-HHID KOTOpOH MO»<HO IIO,D;OHTH 
e IIOMOllthiD llpu6numeuu.oro MeTo,na/2,3/ B o6paTHoii Ja,naqe, 
HBJIHeTeH BOeeTaHOBJieHHe MHOroqaeTH'IHbiX IIOTeHD;HaJIOB 
VJjk~, •• llo clleKTpanhHhiM xapaKTepueTHKaM·,eueTe-Mbi. TaKHM 
o6pa30M, MO»<HO BbiHeHl!_Tb, KaKHe HMeHHO OllbiTHble ,na~IHhie 
,D;JIH 3TOrO He06XO,D;HMO HeiiOJib30BaTb, II B KaKOH Mepe 
Ollpe.nerieHHe vijk. oeymeeTBHMO IIPH eospeMeHHOM YPOBHe 
3KellepHMeHTa. 

OTMeTHM J,neeb Hau6onee 11poeToii enyqaii rullepelbepu
qeeKH . eHMMeTpH'-IHoro IIOTeHu;Hana V(p 3N -3), JasueHmero 
JIHI.IIh_ oT o,nHoii llepeMeimoii - · Mo,nynH seKTopa P3N -N B 
KOHtiJHrypaD;HOHHOM llpOeTpaHeTBe /KBa,npaT MO,D;YJIH p pa- · 
BeH eyMMe KBa,npaTOB KOOp,D;HHaT JIK06H ,naHHOH eHeTeMbi/. 

. ----. 
* 3.neeh TaK me, KaK B I 2•3 / , eHaqa~a .nomKHhl 6bl~h: 

o11pe.ne.rieHhi 3JieMeHThi :MaT-pHU:hi BJauMo.neiieTBHH, a JaTeM' 
110 ux JHa,'leJIHHM nonyqeHhi eaMH noTeHu;HaJihi /eM. npuno-, 
)l(eHHe K/ 3/ - pa3HHU:a 6y,neT B -'IHeJie ne,peMeHHhiX/.! 

- ' 

sl. 
•, 

EeJIH, KpOMe ,'V (p 3N-N )~ :Mem,ny · qaeTHD;aMH- He ,neiieTBYIDT 
HHKaKHe :eHJihl, TO nepeMeHHLie. • B ypaBHeHHH illpe,D;HHrepa 
paJ,D;eJIHIOTeH H Ja,naqa eBOJ(HTeH K O,D;HOMepHOMY eJiyqaro,. 
paeeMOTpeHHOMY- yme. B / 2 •3/ •. 

,-. 

·! 

PeAJlmueucmcKue 1(ea3unomeHIJUOAbHble ypaeHeHUJl 

CpaBHHTeJibHO He,D;aBHO B TeOpHH IIOJIH 6biJI eOJ,D;aH O'IeHb 
6JIH3KHH no I}Jop'Me :K ypaBHeHuro illpe,nuHrepa annapaT KBaJH:
noTeHu;HaJILHhiX ypasueuuii/7/. O,nHH BapuaHT o6paTHoii Ja,na
'IH B I}JopMaJIHJMe KBaJ.UIIOTeHu;UaJibHbl~ ypa,~HUH 6blJI y)l(~ 
npe;IJ;nomeu AMupxaHOBhiM e eoTpy,nHHKaMu . --~ 3To noJso
JIHeT ua.neHTbeH pacllpoeTpaHHTh anre6pauqee'Kuii no.nxo.n 
Ha BOeeTaHOBJieHHe KBaJHIIOTeHu;HaJia 110 OllblTHbiM ,D;aHHbiM 
npu 3HepruHx B HH~epsane 11 BhiXOJJ:H~eM Ja o6naeTh, r.ne 
HeeymeeTBeHHbl peJIHTHBHeTeKHe- 34JtPeKTbl. 

Uo.no6uo · HepeJIHTHBHeTeKoii Teopuu J,neeb -MO)I(HO IIOJih-
30BaTbeH paJJIO)I(_eHHeM qt ·· 110 ,D;HeKpeTHbiM eo6eTBeHH_hiM 
Ha6opaM llpOeTblX BeiiOMOraTeJibHbiX KBaJHIIOTeHUHaJihHblX 
JaJJ:~'-1 /6/. _ · · -

·3a K/110'-le Hue 
.r.. ~..;:_ 

Ueni,ro .nauuoro 'coo6~eirll:~ ,;; 6Lmo' .. y~aJaTh :Jm. pH,n · 
· npo6neM, .· K~TOP!>Ie MoryT .6hq'h pe.m~Hhi- ~ paM~a:j{a~r.e-

6pauqeeKoro no.nxo.na - K o6paTHOii , Ja::n.aqe /2_,3/ B· H,nepuoii 
' -

tiJHJHKe. )l;o eHX nop Bee 3TH BOIIpOebi HeeJie,D;OBaJIHeb Ha 
npaKTHKe JIHI.IIb C IIOMOIUbiO llpHMOrO pei.IIeHHH ypaBHeHHH 
illpe.ziiu'i-epa. -~ · ~; ~- , · ; ,_. ·< · ·i ·' ., 

Ceiiqae IIOHBiinacb ua.riem.na, q~o llpu6numeHHhie MeTo,nhr 
o6paTHoii Ja,naqu 6y,nyT B ue.naneKoM 6y,nymeM· .noae,neHhi 
.no ypoBHH ~eHoeTH ·u npoeTOThi eToJih IIPHBhi'IHOH B KBaH~: 
Tosoii tiJuJHKe npou:e.nypbr .nuarouanuJau;uu raMHJihTOHHaHa. 
A BMeeTe - e .IIpHMblMH Me'i'o,naMH eHJibHOH eBH3H KaHaJIOB 
OHH o6paJyiOT ,neiieTBHTeJibHO eJJ;HHbiH H YHHBepeaJibHhiH 

-* 3Ta pa6oTa, eOBMeeTHO e / 3/, 6hiJia ,D;OJio:>KeHa Ha 
Mem,nyuapo,nHoM pa6o'IeM eoseru;aHun 110 MeTo,naM eHJibHoii 
eBH3H KaHaJIOB B )l;y6H~,- B anpeJie 1973 r. . 
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rro.D:xo.A K rrpo6rreMaM H3y.tieHHH H.IJ:epHoii cHcTeM. TeM caMLIM 

.ycTaHaBJIHBaeTCH 6orree Herrocpe.IJ:CTBeHHaH CBH3h Me)l\)J;y· 

. Ha6JIJO)J;aeMbiMH J$$eKT,aMH H o6ycrraBJIHBaJO~HM HX B3a

'HMO.D:eHCTBHeM, o6rrerqaeTCH BhlHBJieHHe KOMIIJieKca He66-

XO.D:HMbiX ~H3MepeHHH .D:JIH orrpe)J;eJieHHH BCeX .IJ:HHaMH'IeCKHX. 

·napaMeTpOB MO)J;eJIH, Bbi6paHHOH ~JIH OIIHCaHHH paCCMaTpH

BaeMOH · MHOrO'-IaCTH'IHOH CHCTeMbl /IIOJIHbiH 'OIIbiT/. 3To 

o6rre'r'IHT B. -.D:aJihHeiimeM rrocTpoeHHe HOBbiX 'H.IJ:epHbiX Mo

.D:erreii, 6orree COOTBI;!TCTBYIO~HX .D:.OCTIIrHyTOMY K C09TBeT~ 
· CTBYJO~eMy MOMeHTY ypOBHIO JKCIIepHMeHTaJibHbiX B03MO:>K· 

HOCTeH. . 

ABTOpbi 6rraro.IJ:apHT H.B.AMHpxaHoBa, B.M.IiapcyKoBa, 

B~ll.XHryHoaa, H.A.CMopo.D:HHCKoro 3a rrorre3Hbie o6cym

.D:eHHH. 
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