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Tapudymmn A.U.12, Taiinyraunos P. X153, Xamanees M.A.13
"Mucturyt ¢pusuku, Kazanckuii penepansubiii yausepcuret, Kaszanp, Poccus
2KazaHckuif KBaHTOBBIH LeHTp, KasaHCcKuil HALMOHANBHBIH MCCIIEI0BATEIbCKMI TeXHUIECKHI YHUBEPCUTET
uM. A.H. Tynonesa - KAU, Ka3anb, Poccust
SMHCTUTYT NpUKIaJHBIX HCCIEN0BaHUM, Akanemus Hayk Pecry6auku Taraperan, Kasans, Poccus

B nmamHOl paboTe Ha OCHOBE KBaHTOBO-3JEKTPOAMHAMUYECKOTO d3(dexra H3MEHEHU
9JIEKTPOMArHUTHON MaccChl AJIEKTPOHA MOKa3aHa BO3MOXKHOCTH YIPaBJIECHHS 4acTOTaMH (DOTOHOB,
M3JTy4aeMbIX OJIMHOYHOI KBAaHTOBOW TOYKOH B OTHOMEPHOM (DOTOHHOM KpHCTaJLIE.

KnroueBsie cioBa: (bOTOHHbIe KpUCTAJLJIbl, KBAHTOBBIC TOYKHU, KBAHTOBAA 3JICKTPOAMHAMMKA.

®DOTOHHBIE CTPYKTYpBhl Ha OcHOBe KBaHTOBBIX Touek (KT) sBiasioTcs mepcnexkTHBHON cUCTeMOM s
CO3JaHUsl OJHO(OTOHHBIX HMCTOYHUKOB W JETEKTOpOB [l], YCTpOHCTB HaHO(DOTOHMKM W HAHOIUIA3MOHHKH,
(oroBosbTauKky U 1p. [2]. laHHBIE TPHIOKEHHUSI OCHOBaHBI Ha YHHKAIBHBIX onTH4ecKux cBoiictBax KT, Taknx
Kak BbICOKasA (pOTOCTaOMILHOCTD, IIMPOKUH CIIEKTP MOTTIOIIEHNS U y3Kasl JIMHUS N3Ty4eHHs, BBICOKHI KBAHTOBBIH
BBIXOJ U IlepecTpanBaeMast JUTMHA BOJIHBI JIIOMUHECIIEHINH [3].

B mocnennee necstuierne Oonpmioe BHMMaHue npusiekaror KT, momemnieHHble B cpeny (OTOHHOTO
kpuctama (OK) [4]. ©K, cocrosimye U3 mepruoAnIecKOro MacCHBa ONTHYECKUX PE30HATOPOB, 3HAYNTEIHHBIM
00pazoM MOAMGUIMPYIOT IUIOTHOCTH ()OTOHHBIX COCTOSIHWHM. JTa MoAgudukanus NPUBOAWT K YCHICHHOMY
B3aMMO/ICHCTBUIO KBAaHTOBBIX M3JTydaTeliel ¢ 3JIeKTPOMAarHUTHBIM MojieM. /laHHbIe CHCTEMbI IEPCIEKTUBHBI IS
co3aHusi (OTOHHBIX KyOHTOB M MHUKpOJazepoB [5], 0AHO(OTOHHBIX HMCTOYHHKOB C YIPaBIIEMON 4YacTOTOU
¢doroHOB [6], st HAOMIOACHHUS M HCCIIEOBaHUS (YHIAMEHTAJIBHBIX KBaHTOBO-diekTpoanHamuueckux (KO/I)
addexToB. [IpeumyniectBom cuctembl KT B @K siBiisseTcst 10CTaTOYHO Mablii MOJIOBBIN 00BEM U BO3MOIKHOCTh
WMHTETpaIK ¢ ONTUYECKAMHU BOJIHOBOJIaMHU U JIEKTPOHUKOHN Ha yute [4].

B pabore [7] ObUI0 TIOKa3aHO, YTO MOAU(DHKALMS HJIEKTPOMArHUTHOTO TOJISl B (DOTOHHO-KPUCTAIIMYECKOM
CTPYKTYpE IIPUBOJUT K CYIIECTBEHHOMY W3MEHEHHIO B3aNMOAEHCTBHUS aTOMAPHOTO AJIEKTPOHA, TOMEIEHHOTO B
BaKyyMHYIO ITOJIOCTb, C COOCTBEHHBIM IIOJIEM M3IIy4deHUs. B cBA3M ¢ 3TMM, BO3HHKAET MOIPaBKa K COOCTBEHHOH
SHEPTUH 3apsHKEHHOHN YacTHIbI, NPUBOAAIIAS K CIBUTAM YPOBHEH SHEPTHH aTOMa ¥ 3HAYNTECILHOMY H3MEHEHHIO
ero sHeprun woHm3anuu [8]. Byayun aHM30TPONHON IO OTHOLICHHIO K HANPaBICHHUIO MMITyJbca 3JIEKTPOHA,
JTaHHasI TIONPaBKa 3aBUCHUT OT COCTOSHUS 3apsHKEHHOH YaCTHIBI M HA HECKOJIBKO MOPSIIKOB OOJIBIIE I3MOOBCKOTO
caBura B Bakyyme [8, 9].

B nanHOW paboTe mMmoka3aHa BO3MOXHOCTH YIIPaBICHHMSA CHEKTpoM wm3iyudeHHs onuHo4yHOil KT InAs,
MOMEIIEHHOH Ha ToBepXHOCTh ogHoMepHoro ®PK. @K cocTouT u3 NmepHoANYECKOT0 MacCHBa BaKyyMHBIX
nosocteit B GaAs. MBI paccMOTpenu TpU MEXaHHW3Ma YIPaBIEHUS CHEKTpoM u3nydeHus onuHouHoi KT B OK:
MOTU(HKAIHS SIEKTPOMArHUTHOM Macchl 3jekTpoHa B cpeae @K [7], urkekips CBOOOIHBIX HOCUTEICH 3apsaa
W KBaJpaTH4HBINA 3nekrpoonTudeckuit apdexr Keppa [10]. Hactpoiika nmoka3zarens npenomienus cioeB GaAs
OCYIIECTBIISIIACH TIOCJIETHUMH IBYMSI MEXaHU3MaMH.

HccnenoBanue BBIIONHEHO 3a cueT cyOcuamy, BelgeneHHol KasanckoMy denepanbHOMY yHHUBEPCHUTETY
M0 TOCYy/IapCTBEHHOMY 3a/1aHuI0 B chepe HaydHo nestenbHOCTH ([Ipoekt: Bakancum 20-124, 021110124) u 3a
CUET CpEACTB IPOTpPaMMBbI CTpaTerHm4yeckoro axageMmuueckoro jmuepcrsa «lIpmopurer 2030» KazaHckoro
(enepampHOTO YHUBepcuTeTa pH [IpasurenserBe Poccuiickoit denepanun.
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