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DapanoKc napanonSI, oTKpbiToro fpHHOM 1:1 BonKOBbiM , cocTOI:IT B 

TOM, 'ITO, nepeCTaHOBKH BTOpi:I'IHO KB8HTOB8HHb!X rraparroneBb!X OIIepaTOpOB He 

13,41 " 
o6pn3yJOT yHI:ITapHbiX npe/lCTaBneHHH rpyiiiibl nepeCT8HOBOK • Do 8TOM 

! 

11p11'IHIIe OK83biB8eTCSI HeB03MOMIIbiM CBSI38Tb nepeCT8HOBKI:I rrapanoneBb!X one-

pnTOpOB C rrepeCT8HOBK8MH TOM/l8CTBeHHb!X 'l8CTI:IU, IIOJl'lHHSIIOWI:IXCSI K8KOH-nH-

C>o llpOMG}I<yTO'lHOH CTaTHCTI:IKe, 

13-91 
B CIH!31:1 C 8THM B ni:ITepaType B03H1:1Kna JlHCKYCCI:ISI 0 COOTBeTCT-

Ill! II ~~~~)h/lY rrepBH'lHO KB8HTOB8HHOH TeOpl:leH IIapa'laCTI:IU 1:1 BTOpH'lHO KB8HTQ

IIillllloii Teop1:1eli rraparronSI. DbinO yKa3aHO Ha TOHKoe pa3nl:l'll:le MeM.:lY "rre-

i"~!'TIIIIOBKD.MI:I MeCTa" orrepaTOpOB 1:1 "nepeCT8HOBK8MH 'l8CTI:IU" B KOHtjli:II'ypa-

14 6-91 
ILIIOIIIIOM 11pOCTp8HCTBe ' • 

13,41 
1\l'TCTI\He OTBepranOCb , B 

B HeKoTOpbiX pa6orax Bb!llieyKa3aHHoe cooT-

18,91 
llPYI'I:IX pa6oTax ycraHaBnHBanocb. 

3TOT BOIIpOC, O/lH8KO, yrrpomaeTCSI, ecn1:1 Mbl IIpi:IMeM TOT tjlaKT, 'iTO 

liLIJl<IIIOne OIIHCbiBaeT HeTOMgecTBeHHbie 'l8CTI:IUbl, Hnl:l, 'iTO TO Me C8MOe, OIIHCbi

IIileT TOM/leCTBeHHbie 06bi'lHbie ( 6o3e- 1:1n1:1 tjlepMH-) 'l8CTHUbl C BHyTpeHHMMH 

1101 
cTeiteHHMH cBo60ilbi, TaKoe 3aKnJO'leHI:Ie 6binO BbiBe/leHo Y:epHI:IKOBbiM H 

111,121 
llliTOfJOM 1:13 IIpHMepa rrapatjlepMH-KB8HTOB811HSI BTOpOI'O IIOpS1/lK8, 3/leCb 

~11>1 CilHMeM 8TOT pe3ynhT8T C BbillleyKa3aHHOH /lHCKYCCHeH, 

3 



,, 
'{ 
l .. 

PaccMoTpHM napaljJepMH-none sroporo nopstaKa, 'lbH oneparopbi po:>~<

aeHHSJ, a ( S }+, H YHH"'TO>KeHBll, 0 ( S ) , YllOBlle'Y'BOpSJIOT TpiWHHeAHbiM KOM

/1,2/ 
MyTaUHOHHbiM COOTHOWBHHSJM 
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nnJOC 9pMHTOBO conpst>KeHKbiM COOTHOW9HHSIMe Jaecb S I OTHOCifTCSJ K i -My 

npOCTpaHCTBeHHOMY (cKa:>KeM, HMnynbCHOMy) If CnHHOBOMY oaHO"'BCTif'IHOMy 

COCTOSIHHIO, 

Mbi paccMOTpHM ronbKO cpoKOBCKOe npeacrasneHHe c eaHHCTBeHHbiM 

BaKyyMHbiM cocroSIHHeM I 0 > , anSI Koroporo 

a(sJIO>=O anSI BCeX S I • ( 4) 

n1060A BBKTOp COCTOSIHHSJ napaljJepMHOHOB MO>KeT 6bil'b nOCl'BBneH BO B381fM

H00llH03Ha'IHOe COOl'Bel'CTBHe C HeKOTOpblMH COCl'OSIHHSIMif 06bi'IHbiX cpepMif0-

/10-12/ . 
HOB .usyx copros • OnepaTOpbi po>K.UeHHH nocne.uaax cneayer aanacaTb 

B 'lepe.UyJOWBMCSI llOpSI.UKB! 

J + + + + 
-,.-a(s) a(s) a(s) .,.,a(s ) IO> 
l lc f I 2 J 21t (5) 

- 1- n ( s )+ p ( s t n ( s t .. , p ( s )+ I 0 > , 
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2 • lc! \' 2( lc + l) a ( s J) a ( s2) a ( s3 ) . . . a ( s 21t ) + a ( s 21t+ I)+ 

J + + + + 
lc !y lc + J p ( 51} n ( ,2) p ( 53) · • • n ( 5 lit} P ( 5 2H 1} + I 0 > 

Ecnu Tenepb Mbi nepecTaBHM KaKHe-nu6o napaonepaTopbi, TO a· 

.UBT K nepeCTaHOBKe npOCTpaHCTBBHHbiX (HMnyJJbCHbiX) If CDHHOBb!X 

cpepMHOH08 6e3 nepeCT8HOBKH lfX BHyrpeHHHX C:OCTOSIHHH, T,e. 5e3 ( 

n -> p • Toraa TO:>~<aeCTB9HHble cpepMHOHbl MOf'YT OK8381'bCSI B CHMI 
+-

COCTOSIHHif If BeKTOp COCTOSIHHSI aon:>~<eH o6pal'HTbCSI B HOllb, HanpH! 

s = 1 .;, 1 , TO raKoA peaynbTar nonyqaeTCSI nepecraaosKoA nepE 
2 3 I 

poro napaoneparopos B (5) If (6), 3ToT peaynbTaT npusoaur K ns 

131 
ranHaao H HHaJOpeHa • 

nepeAaeM Tenepb B KOH¢Hrypauaoaaoe npeacrasneaae. B ero 

crse cpoKOBCKoe npeacTasneane peanaayeTCSI aa xnacce ¢yaKuuA, y 

pS!IOWHX cnellyJOWHM CBOHCTB8M, 0Hif 8HTifCHMMeTpH'IHbl no apryMeJ 

CTOSIWHM Ha 'leTHblX MBCT8X1 If no apryMeH1'8M 0 Cl'OSIWHM HB He'lel 

rax. Mbi paaMewaeM 9TH rpynnbi apryMeHTOB B .use CTpOKH. TaKH4 

MOf'YT 6biTb nOCT8BJ1BHbl BO B381fMHOO.UH03H8'1BHOe COOTBBTCl'J!lHe C 

/12/ 
Mil cpyHKUHSIMH 06bl'IHbiX cpepMHOHOB .UByx COpTOB 

x2 X 21t 

'I' ( X I X J • • • X 21t- I 
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'I' ( X I X J • •. •, X 21t+ I 

<IJ (( X 2 • '•, ' X 2lc ] n [ x 1x3 •• ,, x21c+ 1 ] P) 1 
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EcnH Tenepb Mbi nepecTaBHM KaKHe-nH6o napaonepaTophi, To 9TO npHae-

tteT K rrepeCTBHOBKe npocTpaHCTBeHHbiX (HMIIY:XbCHbiX) H CIIHHOBbiX COCTOSIHHH 

ciJepMHOHOB ~ nepeCTBHOBKH HX BHyTpeHHHX COCTOSIHHil:, T.e. 6e3 06MeHa 

n -> p • Tortta TOlKAeCTB9HHbie ciJepMHOHbl MOryT OK838TbCSI B CHMMeTpH'IHOM ... 
COCTOSIHHH H aeKTOp COCTOSIHHSI AOnlKeH o6paTHTbCSI B HOllb. HanpHMep, ecnH 

s = s ,J S 1 TO TaKOH pe3yllbT8T rronyqaeTCSI rrepeCTBHOBKOil: rrepaoro H BTo-
2 J I 

poro napaorrepaTOpOB B (5) H (6). 3TOT peaynhTBT IlpHBOAHT K rrapaAOKCy 

/3/ 
fanHHAO H YlHAIOpeHa • 

Oepeil:tteM Terrepb a KOH.ParypauaoHHoe rrpettcTaaneHHe. B ero npoqTpa~- . 

cTae .PoKOBCKoe rrpeocTaaneHHe peanH3yeTCSI Ha ~nacce cpyHKUHil:, yttoaneTao

pSIIOIIIHX cnettyiOIIIHM CBOHCTB8Mo 0HH aHTHCHMMeTpH'IHbl IIO apryMeHTaM, 

CTOSIIIIHM Ha 'leTHbiX MeCTaX, H IIO apryMeHTaM, CTOSIIIIHM Ha He'leTHbiX MaC

TaX. Mbi paaMemaeM 9TH rpyrrrrbi apryMeHTOB a ttae cTpOKH. TaKRe tPYHKUHH 

MoryT 6biTb IIOCTaaneHbl BO B38HMHOOAH03H8'19HOe COOTBeTCTBH9 C BOnHOBbl

/12/ 
MH tPYHKUHSIMH 06bi'IHbiX tiJepMHOHOB ABYX COpTOB 

X 21 

X 21c- I 
(7) 

(8) 

= $ ([ X 2 • '•, • X 2lc ] n ' ( X I X J • •.' X 2 lc + I ) p ) ' 

5 



I'Jle X 1 orHOCHrCSI K npocrpaHcrBeHHbiM fl fCnHHOBbiM KOOpJlHHaraM -oii 

'IBCrHUbi, <l>yHKUHH B npBBblX 'laCrSIX (7) fl (8) ~HrHCHMMerpH'IHbi no apry-

MeHra'M, CrOSIIUHM B OJlHHX H rex Me KB8JlparHb!X CK06K8X C HHJleKC8MH n 

HnH p , YKB3biBBIOIUHMH copr ¢epMHoHos. 

Tenepb nepecraHo~Ka JlBYX apryMeHros napa'lacrau, croSIIUHX B paanH'IHbiX 

crpoKax, cool'Bercrsyer nepecraHOBKe JlByx paanH'IHbiX ¢epMHOHOB BMecre 

c o6MeHoM HX BHyrpeHHHX cocroSIHHii, r.e. c o6MeHoM n .... p • MoMHO ... 
ocymecrBHrb l'OI'Jl8 yHHrapHbie npeJlCraBneHHSI rpyniib! nepecraHOBOK C no- · 

MOIUbiO ¢yHKUHH (7) If ( 8) B KOH¢HrypaUHOHHOM npocrpaHcrse, H MOMer 

/12/ 
6hiTb nocrpoeHa nonHaSI KB8HrOB8SI MeX8HHK8 napa'IBCrHU 

TaKHM o6pa3oM, Mbl npHXOJlfiM K 3aKniO'IeHHIO 0 TOM, 'ITO o6a OnHC8HHSI

fl B KOH¢HrypaUHOHHOM npocrpaHCrse, H B npocrpaHCrBe aanonHeHHSI OJlHO'IaC

TH'IHbiX COCTOSIHHH- SIBnSIIOrCSI nonHbiMH, Ho "nepeCTaHOBKH '18CTHU" B nepBOM 

conpOBOMJl8IOTCSI nepecraHOBK8Mfl BHyrpeHHHX COCTOSIHHH COOrsercrByiOIDHX 

¢epMHOHOB, rOI'Jl8 KBK "nepecraHOBKH Mecr" BO BrOpOM He conpOBOMJlBIOrCSI 

raKHMH nepecraHOBK8MH. 

M bl MOI'nH BI!Jlerb, qro COCrOSIHHSIM napa'laCrli:U B ¢0KOBCKOM npocrpaH~· 

erne COOrBBTCrByiOr COCrOSIHIISI 06bi'IHbiX ¢epMIIOHOB C 'II!CnOM p -¢epMHo- \. 

HOB 1 na6o paBHbiM 'II!Cny n -¢epMIIOHOB·t n1160 6onblllfiM ero Ha eJlHHHUY • 

~~ Ecn11 Mbl XOri!M nony'larb Jlpyrl!e COCrOSIHHSI 9rHX ¢epM110HOB, Mbl ilOIJ)J<flbl 

'! 111,12/ 
BKnroqurb B paccl\torpeHI!e Jlpyrae npeJlcranneHHSI napanonSI 

8 paMKaX napanonSI MOMHO BBeCrH "canbHOe" B38HMOJlCiicrllHC, IlK/flo-

'18IO!Uee B Ce6SI IIOKanbHbii:'r roK B ¢opMe KOMMyraTopa 

i ( x) [ 1/J ( x), y ljJ ( x J): 
ll 

(ll) 

3JleCb JlBOerO'IfiSI 03H8'18IOr HOpManbHOe npOU3BeJleHUe napa!IOIICJIJ,JX Oil< 'JIll T< 1-

pOB (npOH3Be):leHUe C Bhl'lerOM ero BaKyyMHOI'O CpeJlHero), 

"CHnbHoe" B3aHMOI.leiicrnae He pa3nH'Iaer OJlHH or apyroro copr11 

¢epMHOHon. OaHaKo MO)KHO nnecra "9neKTpoMarHHrHoe" n3aHMOI(eiicTHII<', 
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KoTopoe 6yaeT ux oTnnqaTb, 0Ho BKniDqaeT a ce6R apyrofi noKanbHhlfi 
t'/12/ 

( TOnbKO anSI rraparronSI BToporo rropMKa) Tot 

e 
( x) =-: 

2 
1/J ( x) y ljJ ( x) 

/1 
{10) 

16,13/ 
3aMeTHM, qTQ B paMK8X rrapa<jlepMHOHbl BTOporo ITOpRAKa CBR3biBanHCb 

C 06bJqHbiMH <jlepMHOHaMH ABY'X COpTOB, KOTOpbie, OAHaKO, 6binH AHH8MHqeCKH 

Hepaanuqur-Ibi~>.m, 

Mbi, OAHaKO, He MO/KeM BBeCTH "cna6oe" B3aHMOJlefiCTBHe, KOTOpOe 

6binO 6bi OTBeTCTBeHHO B paMKaX TeOpHH rraparrong 3a rrepeXOAbl <jlepMHOHOB 

OAHOI'O COpTa B apyrofi, 

TaKHM o6pa3oM, Teopug rrapa<jlepMn-rrong BToporo rropRaKa OK83biBaeTCR 

HeKOTOpOII rroneBOH MOJlenbiD H30C-HMMeTpHH !pepMHOHOB JlBYX COpTOB 0 TUIIa 

rrpOTOHOB H HefiTpOHOB, qbu CHnbHOe H sneKTpOMal'HUTHOe B3aUMOAeHCTBHR 

BKniDqeHhi, a cna6oe aaauMoaeficTaue BbiKniDqeHo, 

Ill 
3aMeTUM 0 qTQ HaCTORWUH IIOJlXOA OTnuqaeTCR OT IIOAXOAa fpuHa t 

COCTORWel'O B TaK H83biBaeMOM aH3aTUe fpuHa, TiocneAHHH RBnReTCR IIpHBO

AHMbiM rrpeacTaaneHueM rraparrong, Toraa KaK <jloKoBcKoe rrpeacTaaneHue He-

IIpUBOAUMO, 
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