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YKA3AHHS HHTATEJIIO

B 9r0ii rsaBe pasBuTa TeXHHMKa [0Ka3aTe/bCTBA CYL(ECTBOBAHHS pelleHHH
‘OCHOBHBIX JTMHAMHYECKMX yDaBHEHMH 1JIsi IUHPOKOTO KPYra PasHooGpasHuX (H3H-
YecKHX 3ajai. MBl MHTepecyeMCs NMpHJIOKEHHSMH K KBAaHTOBON MeXaHHKe M KBaH-
TOBOH TEODHH MNOJS, a B 3THX CJAYYasiX CyIIeCTBOBAHHE NHHAMHMKH «9KBHBAJEHTHO»
CaMOCONPSMEHHOCTH TaMHJbTOHHaHA. TakuM 06pa3oM, TeXHHKA 31ech CBOAUTCA
K MeToAaM AO0Ka3aTe/bCTBA CaMOCOMPSKEHHOCTH 3aJaHHOTO omepaTopa. B caeny-
el TaGNMue nepeyHc/eHb pa3jesibl, Tle JAOKa3biBAETCS  CaMOCOMPSKEHHOCTb
PasHBIX (PH3HYECKHX OmepaTopoOB.

Pasgeant
TaMH/IbTOHHAHBEL aTOMOB 2
TFamuabronuans sddexkra [tapka 5, 1 (momoJiHeHHe) 1/ OXHOMEPHOTO C1yyast
Tamuabronuanel apdekta 3eemana 4
AHrapMOHHYECKHH OCLUAIATOP 2,4,6,9, 10
KBaHTOBOMO/IeBLle TaMHJLTOHHAHB 7,
KBaHTOBOMO/IEBEE ONEPATOPHI 5, 6.7

Uuraresio He 06s13aTe/bHO 3HAaTh Bech MarepHan ri. 1X, nmpexne vem npucry-
nartk K H3yueHuio ra. X. OpHake OH J0/1keH GHITb 3HAKOM C OCHOBHBIMH CBOJ-
cTBaMH mnpeoGpasoBanus Pypre, usjoxeHHsMH B § I1X.1 u [X.2, u cBolicrBamu
CBOGOJHOr0 TaMHMJIbLTOHHMAaHA, KOTophie obcyxpnaiotcs B § 1X.7, Tak kak 3ror Ma-
TepHaJl Bce BpeMs NpHBJekaercs B I'M. X 6Ge3 KakHX-JH60 mosicHeHHit. OcTanb-
Hele TeopeMbl 0 NpeoGpasoBanuu dypwe (nampuMep, TeopeMsl [Tanu-—Bunepa u
MHTeDPNOJISLHOHHblEe TeopeMbl) TOXE€ NPHMEHSIOTCS, HO yHTaTelb B CJlyuyae HeoG-
XONHMOCTH MOKeT JIeTKO BePHYThCS K COOTBeTCTBYIOIUMM MecTaM . IX,

Huxe mbl onuwem cosiepkanue r1. X pasges 3a pasiesoM, a NOKa JAaguM
obiee pesiome. OCHOBHbIE CBOHCTBA CaMOCOMNPSIKEHHBIX ONEPaTOPoB OGCYKAaOTCH
B § VIII.3 u § X.1 u X.2. Unratesp, HHTEPeCYIOIMHACH KBAHTOBOH MeXaHHKOM,
JI0JI2KeH_3HaThb eie cojepxkanue § VIII.11 u § 1 (nonosinenue), 2, 3, 4, 5, 11 u
12 rn. X. OcHOBHBIE NMOHSITHSI KBAaHTOBOH TeOPHH moJs paccmorpeHnl 5 § 1X.8 u
X.7. Uwurarenb, uHTepecyOLUiiCs KBAaHTOBOH TeopHeH MOJs, JAOJIXKEH MO3HAKO-
MHUTBCH TaKxXe C MareMaTHYeCKHMMH MeTOJaMH, H3JOXKeHHHMH B § 5, 6, 9, 10 u
11 ra. X. TlpHeMBl yCTaHOBJIEHHS CAMOCOMDS2KEHHOCTH MOXHO NpPHMEHATb AJIs
[I0Ka3aTe/IbCTBA CYLIECTBOBAHHS H DeryJ/ISIPHOCTH DellleHHil HeKOTOPHIX THNOB AHG-
depeHUMAIbHEIX YPaBHeHHT B YaCTHBLIX NPOH3BOIHBIX. DTH NMPHJIOXKENHs paccMar-
puBaoTcs B § 3, 8, 12 u 13 ran. X. JlonoJanenne K § | comepxutT NpHJIOKeHHs
K OOBIKHOBEHHBIM AH(pepeHUHaJbHEIM YPaBHEHHSM.

B § | onucanpl ¢ moMomIpio TEOPHH MHIEKCOB fedeKTa 3aMKHYThie CHMMeTpH-
yecKHe paclUHPeHH st CHMMeTPHYeCKUX onepaTopos. JlokasaHa TeopeMa ¢ou Helimana
0 TOM, YTO CHMMETPHUYecKHH omepaTop, KOMMYTHPYIOWHMH C OneparopoM Compsixe-
HHUS, HMeeT CaMOCONPSIKEeHHble paclkpeHus. B jponojHeHMH K § 1 paccMmoTpen
kpuTepun Beflyis (mpege/ibHast OKPYXKHOCTb—MpeeNbHAsT TOYKA) H MpPOBELEHO
CpaBHeHHe KBAHTOBOI'O M KJACCHYECKOTO ABHKEeHHHA Ha MOJYMpsiMOH.

B § 2 nokasana teopeMa Kato—DPesnanxa 0 MaJbiX BO3MYIIEHHSX CaMoco-
npsi:keHHBIX onepaTopoB U TeopeMa KJIMH o ma/inx Bosmyuienusix ¢opm. Teopema
Karo—Peasnnxa 3atem npuMmeHsieTcst AJs J0Ka3aTeslbCTBA CaMOCOMPSI2KEHHOCTH
raMHJbTOHHAHOB aTOMOB.

B § 3 1 4 npuMensioTCs ABa Pa3JHUYHBIX MOHSITHS MOJIOKHTEJbHOCTH. B § 3
M3yualoTcs MOJIOXKHTeJbHEE KBaApaTHUHEle GopMBl H 06CYXKAalTCA CBOHCTBA pac-
wupeus mo Ppuapuxcy. B § 4 BuiBoguTcs HepaBeHcTBO KaTo nisi 06GoGUIeHHBIX
GyHkuHil, a 3aTeM OHO NpHMensieTcss AJd [J0Ka3aTesqbCTBAa TOTO, YTO Omeparop
— A4}V camoconpsikeH B CYIIECTBEHHOM Ha C;" (R#), ecan V JIOKaJIbHO npHHag-

JexuT L2 ¥ orpaHHueH cHH3y. [laslee 5Ta TeXHHKA NMPHMEHSETCS K JOKa3aTesbCTBY
CaMOCONPSIKEHHOCTH TaMHJbTOHHAHA dfxpexTa 3eemana.
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B § 5 nokasano, uTo ecaH A MaXOPHpPYeTCH CTPOTO NOJIOMHTEIBHEIM olepas
topoM N u xommyrarop [A, N] mocraTouno Manx, To A caMmoconpsiken B Cymuiect-
BEHHOM Ha JIOGOH cyllecTBeHHoM o6racTi onepaTopa N. 3ateM $STOT pe3dyabraT
IpHMeHsieTcss IPH JO0KasaTeJibCTBE CaMOCOUPSIKEHHOCTH TaMHJAbTOHHana .3(dexTa
Irapka. .

B § 6 nokasau KpHrepuii HesbcoHa CaMOCONPAMKEHHOCTH ofleparcpa B TepMH-
HaX aHAJHTHYECKHX BEKTOPOB. .

B § 7 ompeleneno cBoGOJHOE CKalsgpHOEe SPMHTOBO Gose-moJne ¢ Maccol m >.0
H J0Ka3aHo, UTO OHO YJOBJeTBOpseT aKcHoMaM Iopaunra— Balirmana. Sror pas-
nea caenyer untath coBmectHo ¢ § IX.8. 3necyr BropuTCH Tak®ke Q-mMpocTPaAHCIBY
¥ FaMHJIBTOHHAH C NPOCTPAHCTBEHHHIM o6pe3aHHem INs TEODHH Hois ¢ (¢%)y-B3a-
HMozelicTBHeM. B JlomosimeHHH K 3TOMy pasjesy [I0Kasauo, 4YTO AJds# pa3muHX m
CBOGOJIHLIE 3PMUTOBHI TOJIS NMOPOKAAIOT HEIKBHBAJNEHTHBIE IPEJCTABJICHHS KaHOHH-
YyecKHX KOMMYTAUHOHHBIX COOTHOINEHHH. :

B § 8 paccmOTpeHH ecTecTBeHHEE 000GUICH W MHOFHX METONOB J0KasarenbCTBa
CaMOCOTPsAXKEHHOCTH ONepaTopoB Ha GaHaxosn mpocTpancTea. OnHCaHnel rewepa-
TopEl CHKHMEIOUIMX IOJNYTPYNN (TeopeMbl XHaae —Hocnan u Jhiomepa — ®uainnca)
¥ BBeleHHl roJoMopdHble MoAyrpynumsl. 31a TeXHHKAa OpPHMeHSeTCH Ias JoKasa-
TeAbCTBA PAa3JIHUHBLIX CBOWCTB pelleHHH YpaBHeHHS TeNJIONPOBOZHOCTH.

B § 9 paccMOTpeH creuHaJbHHIA KJAacC NoJyTrpynn—rHnepckKHMaoLlue noay-
rpynmbl H J0Ka3aHa CaMOCONPS#XKEHHOCTh B CYIECTBEHHOM AMHJIBTOHHAaHA C mpo-
CTPaHCTBEHHDIM OGPe3aHHeM A% KBAHTOBOH TEOPHH 110/ C ((p%),-B3anMoleHi CTRHEM,

B § 10 npoao/aKaeTcs paccMoTpeHHe MeTOMOB J0Ka3aTeNbCTBA CaMOCOIPSMKEH -
HOCTH, CBSI3aHHBEIX C HOHATHeM rpad-npenena, Kotopoe Gulio navyaro B § VIII.7.

B § 11 paccMoTpenni HHTerpaan PefiHMaHa No NyTIM, HHTEIpRpoBanue B
(YHKIMOHAJILHOM IIPOCTPAHCTBE M JoKasama ¢opMyna Pehnmana—Kana. )

"B § 12 nokasaHo cylllecTBoBaHHe pelwlenufi ypapuenHs U’ ({)= — A (@)U (),

rae A (f)—cooTBeTcTBYOILEE CEMEHCTBO oNepaTopoB B GaHAXOBOM INIPOCTPAHCTBE.
DroT pesynbTaT NMpPHMEHRETCS K pemlenHio ypasHewus llIpenqunrepa c 3asHCRIIMMH
OT BpeMeHH MMOTeHUHANaMH M YPaBHEHHS TENJONPOBOAHOCTH C 3AaBHCHIUIHMH OT
BpeMeHH HCTOUHHKAMH H CTOKAaMH.

B § 13 noxasaHul CYyIIECTBOBAaHHE, TaAKOCTb H KOHEUHOCTb CKOPOCTH pacmpo-
cTpaHeHHs# peiueHuii HesuHeHHOro ypaBHeHus (T2 + m?) u=Aus.

B § 14 coBcem KpaTko omHCaHa [tepedopPMYJIHPOBKA KJAACCHYECKOH MEXaHHKH
KaK HeKOTOpoH 3ajaud B THALGEPTOBOM NIPOCTPAHCTBE.



