Ontuka u cniekTpockonus, 2024, Tom 132, Bbin. 8

Bbinyck XypHana ,,OnTuka u cnekrpockonus“ namartu Bnagumupa

MouceeBuua ArpaHoBuuva

19 anpenss 2024 roma Ha 96-M romy JKM3HH CKOHYAJICS
Brnagumup MounceeBrd ArpaHoBUY — BCEMHPHO M3BECTHBIN
(pU3UK-TEOPETHK, OOKTOpP (U3MKO-MAaTEMATUYECKUX HayK,
npodeccop, IVIaBHBIN HayYHBIH COTPYIHUK TEOPETHYECKOTO
otnena MHcTHTyTa criekTpockormu Poccmiickoil akameMun
HayK.

Mer Hapeemes, 4To namsaTh o Biagummpe Mouceesnue,
KaK O 3aMeyaTeSIbHOM YeJIOBEKE M BbIIAIOIEMCS YYEHOM,
Oymer MOJro >KATh B CEpAlAaX €ro Apy3eid, yYCHHKOB W
COTPYAHHUKOB, a €ro uieru OymyT BIOXHOBJIATD HOBBIX CTY-
ICHTOB U aCIMPaHTOB,

HacTosimuii BeIyck *kypHana ,,ONTHKa U CIEKTPOCKO-
i TOCBSAINEH MamsaTH Briagmvupa ArpaHoBHYa W BCe
CTaTbi HAIMCAaHBl €ro YYeHWKaMH, Kojladoparopamud u
APY3bMH CIELUHUAIBHO [IJIS1 3TOTO BBIIYCKA.

B cratee B.E. Anuxeesoit, HIO. bomgsipesa, O.N. Ce-
MeHoBoll, KH. BonmeipeBa u M.H. Ilomopoii ,,OnTiue-
CKasl CIEKTPOCKOIMS MOHOKPHCTAJLIOB HEOPraHMYECKOTO
CBHUHIIOBO-TastoreHuiHoro neposckuta CsPbBrs“ mpencras-
JIeHbl PEe3yJIbTAaThl UCCJICNOBAaHUS TEMIIEPATyPHBIX 3aBHUCH-
MocTeii crekTpoB JiomuHecueHmu (3.6—120K) mpu Bo3-
OyxmeHnn cBeToM C mmHOM BoiHBI 405nm um OeckoH-
TakTHO M3MepenHoit ¢orompoBomumoctr (3.6—300K) mo-
Hokpuctasuia CsPbBr;. B Hu3KoTeMIepaTypHOM cIHeKTpe
¢poromomunecteHimn  (PJI) Kpome JIMHUK aBTOJIOKAJIH-
3oBanHOro skcurona (2.318eV mpu 10K) nabimopaiorcs
OoraTtasi CTPyKTypa, BO3MOXKHO OTHOCSIIAsICA K SKCHUTOHHO-
MPUMECHBIM KOMIUIEKCaM, M HIMPOKas M0JIoca C MaKCUMY-
MOM okoJio 2.24 eV, kotopad moxeT ObiTe PJI mpuMecHbIX
wm nedexTHBIX HeHTpoB. B cnekTpe ¢oronpoBommmocTn
(®IT) mpuCyTCTBYIOT [Ba y3KHX IMKA HA YACTOTAaX WHTCH-
CHBHBIX 3KCUTOHHBIX JIMHMN PJI M MUPOKHI KOHTUHYYM,
COOTBETCTBYIOLIMI 30HA-30HHOMY IOIJIOIEHH0. B To Bpe-
ma kak @JI Tymmrca ¢ nosemmeHnmeM Temmeparypbl, PII
pactér. Ha ocHOBaHMM aHayiM3a TEeMIICPAaTYPHBIX 3aBHCH-
MOCTEH MHTErpaIbHbIX NHTEHCUBHOCTEH SKCUTOHHOIO IMHKa
B ®JI u B ®II Haiinensl 3Heprum akTuBauuu 12 + 3 meV
n 77 £ 10meV mporeccoB, MPUBOAAMMX K pacHamgy as-
TOJIOKQJIM30BAHHOTO 3KCUTOHA, CONPOBOXKAAIOMIEMYCS TY-
menueM PJI u nmosiBeHneM Hocutenell 3apspa. Ilosyye-
Ha OLICHKAa JSHEpPIUH CBA3M SKCHUTOHA B MOHOKpHUCTAJLIE
CsPbBr3:Eb =65 £+ 13 meV.

B pabore B.A. fIxossiea, H.H. HoBukxosoit 1 C.A. K-
MHHA ,,Pe30HaHC ()OHOHA TOHKOW IUIEHKH C IOBEPXHOCT-
HBIM TOJIIPATOHOM IOJUIOKKU® PAacCMOTPEHBI ONTHUYECKHE
3¢ (EKTH B CJIOUCTHIX CTPYKTypaX, KOTOpbIE, KaK MPaBUIo,
JIMHEHHBI [0 TOJIIHMHAM IUICHOK (IIPH MAJIBIX TOJIIMHAX ).
[Toaromy Teopermueckn npenckasanHas B.M. Arpanosudem
KOpHEBasl 3aBUCHMOCTb PACIIEIJICHUs] TOBEPXHOCTHOTO II0-
ssiputoHa (I1IT) ot Tonmmusl yHEKanbHA. B pabote mpone-
MOHCTPHPOBAHO pacuierieHne kpusoit qucnepcnu 111 cam-

791

(upa mocsie HaHECEHHs Ha ero MOBEPXHOCTD IVICHKH OKCH/IA
MarHus. BesmmmdamHa 3TOrO0 pacuiensieHus MpsMo HpOMOpIH-
OHaJIbHA KBaJIpaTHOMY KOPHIO U3 TOJIIHHBI IIEPEXONHOrO
cjlos, Kak ObUIO MpenckasaHo Teopueil. IIposenen o0630p
OPYTUX 3KCHEPUMEHTOB, MOATBEPXKIAOINX TEOPETUIECKUE
BBIBOJIBL.

B pabore E.C. CenoBa, M.M. I'mazoBa u A.B. KaBokuna
»lpoKalee ABMKEHHE TaMMOBCKHX IOJISIPUTOHOB B Mar-
HUTHOM TIOJIE TEOpPEeTHYCCKH HCCienoBaH 3¢ddext mpoxka-
mero ABiKeHust (uurTepOeBeryHra.zitterbeweg-ung) Ttam-
MOBCKHUX TIOJIIPUTOHHBIX COCTOSIHMI Ha TPaHUIIE IBYX MHO-
TOCJIOMHBIX OWHAPHBIX TeTEPOCTPYKTYP C HEPEKPHIBAIONIH-
MHCS 3alpelEHHBIMU 30HAMH, IPUHAJIEKAUX K TOYCHHON
rpymie cumMeTpur C3v U MOANepKUBAIOIIMX SKCUTOHHBINA
pe3oHaHC. DPPEKT COCTOUT B OCLIULIALUAX TPACKTOPUH
TaMMOBCKOI'O COCTOSIHUSI IO MEpe €ro paclpoCTpaHEHUs
B IUTOCKOCTH T'paHUIE! pasaesa. [IpogeMoHCTprpoBaHa BO3-
MOYKHOCTb YIPABJICHHUS XapaKTEPUCTHUKAMH IPOXKAIIETO ABH-
YKCHUS, B TOM YHCJIC TIEPHOIOM H aMILTUTYHOH OCIMILIAINN,
IIpY MIOMOIIY BHEITHETO MarHUTHOTO IOJIA, MPHUJI0KEHHOTO
B reoMeTpun Papayes.

B cratee B.A. Manomena ,,Hymb-, oqHO- M IByMepHBIC
cTpykTypsl B momemn Jlymxato-JleeBepa co cdokycuo-
BaHHBIM MOJJICP;KUBAIOIINM H3JTydeHHEeM (KpaTKuii 0030p)
JaH 0030p TEOPETHIECKUX PE3y/IbTaTOB, AEMOHCTPUPYIOIINX
CO3IaHHE YCTOWYMBBIX IPOCTPAHCTBEHHO OIPaHUYEHHBIX
OD (mymbMmepHbix), 1D u 2D Mom B paMKax ypaBHEHHIA
Jlymkuaro-Jlepesepa (JIJI), koTopeie siBistiorcst QyHIaMeH-
TaJIbHBIMI MOJEJISIMA HEJIMHEHHBIX MACCHBHBIX ONTHYECKUX
PE30HATOPOB C BHEITHUM BO30YKICHUCM.

B cratee B.H. Konorickoro, A.A. MenpankoBa, E.B. Amm-
esoit m C.B. Yekamun, ,[lenepamuss BTOpoil rapMOHHKA
TIOCPEICTBOM BO30YKICHUSI TTOBEPXHOCTHBIX MOJ OTHOMEp-
HOro (POTOHHOTO KpHUCTaJIIA“ SKCIEPHMMEHTAJIbHO H3ydeHa
MHOIOCJIOHasA CTPYKTypa, NMOAACP)KUBAOIIAasl pacIpocTpa-
HEHUE TOBEPXHOCTHBIX ONTHYECKHUX BOJH, KaK Ha 4acToTe
BO30Y’KMAIOLIETO CBETa, TAK M HAa YIBOCHHOM. 4acTOTE, MIPHU-
YeM C OIMHAKOBBIMH 3()(EKTUBHBIMH IOKa3aTesIMHU IIpe-
JIoMJIeHus] Ha o0enx 4JactoTax. Pa3oBblil CHHXPOHN3M 3THX
IBYX MOBEPXHOCTHBIX BOJH M JIOKaJIM3alUs MaKCHMYMOB
TI0JI Ha TPAaHHUIAX CJI0EB MO3BOJIICT HAOIIONATh TeHEPALIIO
BTOpOI TApMOHHKH, HECMOTPSI Ha TO, YTO CTPYKTypa COCTaB-
JIeHa U3 LEHTPOCUMMETPHYHBIX MaTepUasIOB, HEJIMHEHHas
BOCIIPHIMYMBOCTb BTOPOTO IMOPSZIKA KOTOPEIX paBHA HYIIIO
B 2JIEKTPOIUIIOIIBHOM MPHUOJIMKEHNN.

B cratbe M. Aptonun, C.AP. Xopcm u [k K. Jla
Poxxka ,,Cnaboe pasynopsimoueHue B (OTOHaX KpUcTayIax™
KOHEYHBIE OIHOMEpPHBIC (POTOHHBIE KPHUCTAJIIBI C T'€OMET-
pUYECKUM M KOMIIO3UIIMOHHBIM OECIIOPSIIKOM M3Y4aloTCs C
TIOMOIIBIO NepTypOaTHBHOTO MOAXOfa B Iperesie ciraboro



a¢pdexTuBHOrO Gecropsimka. IlomydeHsl BbIpaskeHUs, KOTO-
pble IpH KCMOJIb30BAHUU I BBIYMCJICHHS YCPEOHEHHBIX
1o OecrnopsiiKy CIIEKTPOB OTPAKCHUS] BOKPYr (DOTOHHOMU
3alpelCHHOM 30HBl JAIOT TOYHBIC PE3YJIbTATHl M 3HAYH-
TesbHO Oos1ee 3(hPEKTUBHBI, YeM IOIyYeHHBIE TOCPEICTBOM
IPSIMOTO  YKMCJICHHOI'O YCPEIHEHWs 10 peaymsanud Oecrio-
psAnka. Meton Xopomo MOgXOAuT s paboThl ¢ aTOMHBIMH
(OTOHHBIMU KPUCTaJUIaMU C HU3KUM YPOBHEM Oecropsjika
1 3HAYMTEJIBHBIM YHCJIOM IIEPHOIOB.

B crarbe J1.B. beikoBoit 1 A.M. KamuatHoBa ,,JIuHamuka
COJINTOHOB B CBETOBOfe B Mopnenu [epmxuxosa-lBanoBa“
B pamkax Mmopenu [epmxukoBa-MiBaHOBa paccMOTpeHa -
HaMHKa COJIMTOHA, [BIDKYLIETOCS B CBETOBOE IO HEOMd-
HOPOTHOMY M 3aBHCSIIIEMy OT BpeMeHH (oHy. BreBeneHs!
YpaBHEHHSI, ONMCHIBAIOIINE ABIXEHIE COMTOHA. Teopus wir-
JIOCTPUPYETCs] IPUMEPOM [IBIKEHHS COIUTOHA II0 IPOCTOH.
BOJIHE.

B pabore B.M. Pymacoa mu B.M. ¥Oncon ,Muorodo-
TOHHOE paccesiHue PE30HAaHCHBIMH aTOMaMH KakK 3agada
TEOPHU MHTETPUPYEMBIX KBAHTOBBIX CHCTEM PaccMOTpEHa
3ajjlaya O pacCessHNM MHOTO(OTOHHOIO COCTOSHHSA 3JIEK-
TPOMArHATHOT'O IIOJISi TPOM3BOJIBHON CTATHCTHKU Ha Pe3o-
HaHCHOM arome. C HCHosib30BaHHEM Habopa TOYHBIX COO-
CTBEHHBIX COCTOSIHMII MHTErpPUPYEeMON MOJENH ,,KBAHTOBOE
MOJIe+/IBYXYPOBHEBBI aTOM™, MOJYYCHO BBIPOKCHHE IS
MHOTOYACTUYHON BOJIHOBOH (PYyHKIMM paccessHHBIX (OTO-
HOB. O0mmit popMaiu3M NPOMJUTIOCTPUPOBAH HA YaCTHOM
npuMepe, KOorjma HajleTaloniee MoJie HAXOOUTCH B CTaIllo-
HApHOM KOI'€PEHTHOM COCTOSIHMM — IIPU 9TOM H3BECTHBIC
IS 3TOTO CJTydasi Pe3YJIbTaThl (CIEKTP U KOPPEJISIHOHHAS
(GYHKIMST BTOPOro IMOPSIIKA) BHIBENCHBI O3 MPUBJICYCHHUS
JIMHAOJIaIOBCKOTO IOAXOa M TeopeMbl perpeccud. Pas-
BUTHIl ()OpMau3M IPUMEHHM K IIPOHU3BOJIBHOMY, B TOM
9nCIie, HEKJIACCHYECKOMY (HEKOTepPEHTHOMY) COCTOSIHHIO
HaJleTalomux (OTOHOB.

B pabore H.H. PozanoBa ,,BimsiHne ¢opmbl KOpoTKHX
3JIEKTPOMarHUTHBIX UMITYJIbCOB HA BEPOATHOCTb KBAaHTOBBIX
IIepexofloB“ B paMKax IEpBOr0 MOpPAAKAa TEOPUH BO3MY-
eHniT Oe3 HKCIOJb30BaHUs SJICKTPHICCKOrO IUIIOIBHOTO
NpUOIMKEHUsT TIPOBEICH aHAJIM3 BEPOATHOCTU KBAHTOBBIX
IIePEXOI0B MUKPOOOBEKTOB IOJ AEUCTBUEM IPENEeSIbHO KO-
POTKUX 3JICKTPOMArHUTHBIX HUMITYJI6COB. OOCYXICHBI Ipa-
BIJIa OTOOpa W OIpefiesieHa 3aBUCUMOCTb BEPOSTHOCTU
HIEPEXOIOB OT MapaMeTPOB UMITYJILCOB.

B pa6ote .M. Homunckoro u [ IO. ITapamyka ,,Mysp-
TUPE30OHAHCHBIE JTIOMUHO(OPE, OCHOBaHHBIE Ha 3(ddexTe
TEPMIYCCKI-aKTUBUPOBAHHON 3aJep)KaHHOI (IyopecieH-
UM, U1 OPraHUYECKUX CBETOAUOMOB 3-r0 U 4-ro IOKoJie-
HUA“ MpeAcTaBJieH 0030p MOCJICNHUX AOCTIDKEHHIA B 00J1a-
cTH Hambosiee MEePCHEKTUBHBIX JIOMHUHOGOPOB, HPOSBIISIO-
mux 3¢@eKT 3agepskaHHoi (iryopecueHyy, 11 opraHuye-
CKHMX CBETOIMOIOB — MYJIbTUPE30HAHCHBIX JIOMHHO(OPOB,
KOTOPBIX OTJIMYAET OT JAPYIHX TUIIOB OPraHMYECCKUX JIIOMH-
HO(OPOB y3Kas IIMPHUHA IOJIOCH M3TydeHus. JlaH KpaTkuii
0030p TOKOJICHHI OPraHWYECKUX CBETONMONOB, W3JIOKEHBI
NPUHIANB  PabOTHl MYJIbTHPE30HAHCHBIX JIIOMHHO(OPOB,

0COOEHHOCTH WX CTPOCHUS U MX (POTOPU3MIECKIEC U JTIOMH-
HECLIEHTHBIE CBOMCTBa. IIpoaHann3npoBaHbl JOCTIKEHUS U
MpoOJIeMbl B 00JIaCTH MYJIbTUPE30HAHCHEIX JIIOMHHO(OPOB
1 00cy:KmaeTcs MOAXOB K UX MOJICKYJIIPHOMY AH3aiHY.

B cratee I M. backo ,,K Teopun komOuHaImmonHoro pac-
cesinust ycusteHHoro HakoHeuHukoM (TERS) B mBymepHbIx
MaTepHaiax™ paccMaTpuUBaeTC KOMOMHALMOHHOE pacces-
HHE Ha (DOHOHAX B JByMEPHBIX MaTepuaslaX THIA rpadeHa
WA JUXaJbKOTCHUOB MNepeXOmHbIX MeTajuioB. OCHOBHOE
BHIMaHHE Y/ICJICHO BOIPOCY O TOM, Kakyl0 MMEHHO HH-
¢dopmario o (OHOHaX Ha HEHYJIEBBIX BOJIHOBBIX BEKTOpax
MOYKHO M3BJICYb U3 3aBUCHMOCTH CIIEKTpa KOMOMHAIIMOHHO-
TO paccesiHUs OT MOJI0KEHNs HAKOHEYHHKA 110 OTHOIIEHUIO K
obpasmy. ITokasaHo, 9T0 1711 ONHO(OHOHHOTO HEPE3OHAHC-
HOTO paccesiHAsI N3MEPSIeMON BEJIMUNHON SIBJISICTCS CBEPTKA
10 BOJIHOBOMY BEKTOPY OT CHEKTPaIbHON (YHKIMHU (OHOHA
C MHTETPAJIbHBIM SIIPOM, KOTOPOE OIPENEIACTCS TeOMETPH-
el ¥ IU3JIEKTPUIECKIMU CBOMCTBaMH BCEU. CTPYKTYPHL

B cratee I.C. CmupnoBa u E.JI. Buenxo ,,Poib cBepx-
TOHKOIO M aHU30TPOITHOIO OOMEHHOro B3aMMONEHCTBUI B
SKCUTOHHOH JIIOMUHECIIEHIINK KBAaHTOBBIX TOYEK TEOPETH-
YECKH HCCJICOBAHbl ONTHYCCKAs OPUEHTAIWs W BBICTpaW-
BaHHE SKCHTOHOB B IIOJIyIIPOBOJHHKOBBIX HEMPSIMO3OHHBIX
KBaHTOBBIX ToukaX. [IpoaHasm3upoBaH OCOOBII pEXHM, B
KOTOPOM 3HEPrusi CBEPXTOHKOTO B3aUMOIECHCTBHSA 3JIEKTPO-
Ha C AOpamMH pemieTKH Majla 10 CPaBHEHHI0 C OOMEHHBIM
pacIieluIeHHeM MEXTy CBETJIBIM M TEMHBIM 3KCHTOHHBIMH
YPOBHSIMH, HO COIIOCTaBAMa C aHM30TPOIHBIM OOMEHHBIM
pacIieIuIeHHEeM paiallioOHHOro nyoseTa. Paccunransl 3aBu-
CAMOCTH CTEIlCHEH NUPKYJIAPHON U JIMHEHHON MOJIApU3aliuu
OT BHEUIHEI'0 MarHUTHOTO IOJISl TIPH PE30HAHCHOM BO30YK-
JCHUH SKCUTOHOB HOJISIPU30BAHHBIM CBETOM.

B.H. 3ankos, H.H. Po3anos,
PEIaKTOPEl MEMOPHAIbHOTO BHITYCKa



