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Strain-induced local nucleation of magnetic domains in iron garnet films

The magnetic bubble domains in iron gamet films, the time-honored objects of micromagnetism, have recently come into focus due to their
similarity to skyrmions. It has been known for decades that the bubble domains can be induced by an external magnetic field. However, this
method cannot control the number of nucleated domains and their position. Furthermore, magnetic field control relying on bulky inductive
elements does not match the requirements of modern microelectronics.

In this paper the local technique for magnetic domains generation is proposed: the site of bubble domain “blowing” is determined by the
contact point with the sharp tip where the strain gradient is maximum, while the size of the domain can be tuned by voltage application between
the tip and sample substrate. The possibility of the combined electro-mechanical control of noncollinear spin textures is interesting in the context
of straintronics and spintronics

From the fundamental point of view this result serves as an illustration of a profound analogy between the symmetry of chiral spin structures
and flexural deformation in crystals

tungsten probe

Bam He Ka3a/iocb CTPaHHbIM, YTO A1 0603HAYEHUS PA3HOCTU 3/IEKTPUYECKMX MOTEHLMAN0B U A
MeXaHWYeCKoro AaseHus npu gedopmaLmm UCNOb3YIOT OLHO U TO XKe C/I0BO KHaMpPsKeHne»?
A BoT B nabopatopun PoToHMKN M CNUHTPOHUKM PELLU/IMU, YTO B STOM YTO-TO €CTb...

B cTaTbe BbIMYCKHMLbI MarncTpaTypbl U acnnpaHTkM Kadenpbl A.A. Kapnayesoi, acnupaHTta A.C.
KamuHckoro, n npo¢. A.M. NatakoBa B coaBTOpcTBe C Koaneramu u3 PTY MWP3A nokasaHo, 4To
OaB/ieHWe Urabl Ha obpasey, NPUBOAUT K TOMY e pe3y/bTaTy, YTO M MoJaya 3/1eKTPUYECKOro
HaNpPAXeHUA, @ UMEHHO, NOA, UFIOM 3apOXKAAETCA MArHUTHbIM AOoMeH. [18a BO34EMNCTBMA MOXKHO
KOMOWHMPOBATb: C MOMOLLBID MEXaHMYECKOTO HaMpPsXKeHUA 3apoXKAaTb MarHUTHbIM OOMEH, a,
NPUKNaabiBaa [AOMNONAHUTENIbHO 3/IEKTPUYECKOe HanparKeHWe K Urfie, OCyLeCTBAATb «TOHKYHO
NoACTPOMKY» ero pasmepa.

Takoe BO3,CI,EI71CTBVIe WUrN1oM B OT/ANYME OT «CTapomoagHoro», Ho 40 CuUX Nop MUCNOoJsIb3yemoro B
KECTKUX AUCKaX MaArHMUTHOro ynpasneHuA, naeaibHO COBMeCTMMO C MMHMaTlopM3aLI,MEl712 4yem
MeHblLlE urna, TEM 6onbLe AasneHune n CnnbHee I1IEKTpn4ecCKoe none!


https://link.springer.com/article/10.1134/S0021364025607158?utm_source=rct_congratemailt&utm_medium=email&utm_campaign=oa_20250904&utm_content=10.1134%2FS0021364025607158

N3yyaem KonebaHua aHTUdeppoMarHeTMKoB, Habnoaan KeagpoKontep
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Maoesa ctaTbu npuwna astopam c Kadedpbl GpuaMKM KonebaHuit dusmyeckoro dakrynbteta MY npu
HabnloO4eHUN 33 ABUMKEHWEM KBaApOoKOMTepa, KOTopoe MOMHOCTbIO Onpeaenserca CKOPOCTbio
BPalEHMA BMHTOB. B CcTaTMYeCKOM MNONOMKEHMM KBaApPOKOMTEPa MOMEHTbl MMMY/AbCOB  ABYX
AMaroHasbHbIX BUHTOB MOJIHOCTbIO KOMMEHCUPYHOTCA ApPYyroi amaroHanbio. Ecam e Heobxoammo
NoBepHyTb annapaTt No YacoBOM CTPesiKe, TO AJA 3TOTO HYKHO YBE/IMYUTb CKOPOCTb BPaLLEeHUs BUHTOB,
KPYTALMXCA NPOTMB YaCOBOM CTPEKU: BCNEACTBME 3aKOHA COXPaHEHMA MOMEHTa MMMy/bca Kopnyc
KBAZPOKONTEPa NOBEPHETCA B NPOTMBOMO/OMKHYIO CTOPOHY .

MogobHo 3TomMy B aHTMdeppomMarHeTuKe
CMWHbI ABYX MarHWTHbIX NOAPELLUETOK MOJHOCTbIO
ypaBHOBeELWMBaOT Apyr Apyra. Ecim ke BbI3BaThb

AeKoMMeHcaumto MarHUTHbIX MOMEHTOB
noapeLleTok, 1o, Bcaeacteme adpdektTa IMHWTENHA-
ae-Taasa (marHuTomexaHmyeckoro apdeKTa),

BO3HMKHOBEHME HaMarHM4eHHOCTM nNpuBedeT K

noABNEHNIO U MEXAHUYECKOTO MOMEHTA.

B cTaTbe npepgnaraetca MCMNO/b30BaTb AJ/18 CO34aHMA TaKOW LAeKOMMNeHcauMm ob6paTHbIN
MarHUTO31eKTpuYeckuin apdekT — BO3HMKHOBEHUE HamMarHUYeHHOCTU NoA, AeNCTBUEM 31EKTPUYECKOro
nons B aHTUdeppomarHetvkax. [na o6HapyKeHUs MexaHMYecKoro MOMEHTa aBTOpbl npeasaraloT
BOCMO/1b30BaTbCA OMNTUYECKOM CUCTEMOWN [OETEKTUPOBAHUS KONebaHWi KaHTuneBepa B aATOMHOM
CUNOBOM MMKPOCKOME, a CamM KaHTWU/IeBep cAenaTb M3 3aXKaToro mexay rpadeHoBbIMM 31eKTpoaamm
BaH-Aep-BaasibcoBa aHTUdeppomarHeTnka — rpadeHonoAobHOro marepuana, B KOTOPOM MarHUTHbIM
MOMEHT OAHOro C/NoS KOMMeHcupyeTca cocegHMm cnoem (puc.2). MpuknagbiBaa nepemeHHoe
3NeKTpMYecKkoe HanpaxeHue K rpadeHoBbIM  3/EKTPoAam, MOMHO  Bbi3blBaTb 3a  cyeT
MarHUTO3NeKTpUYecKoro spdeKktTa nNepmoamnyeckoe M3MeHeHMe MarHUTHOroO MOMEHTa, a Bc/ieacTBue
MarHUTOMeXaHNYECKOM CBA3M — TaK¥Ke U BUBbpaLmMIo KaHTUAeBepa.



e Kak «dnekcat» aHTudeppoMmarHeTuku?

Qiao Lei, Jan Sladek, Vladimir Sladek, Alexey S. Kaminskiy, Alexander P.
Pyatakov, and Ren Wei. Curvature-induced magnetization in a Criz bilayer:
Flexomagnetic effect enhancement in van der Waals antiferromagnets,
Physical Review B, 109, 014410 (2024).

YyeHole Kagheopsi
usuxku KonebaHul
¢uszuyecko2o pakynbmema
mry co8MeCmHo c
Konnezamu u3 LaHxalickozo
YHusepcumema u CrosaykKoli
Akademuu Hayk npedckazanu
Hoebll 2uzaHMcKul 3ghghekm
8 OBYMEPHbLIX MA2HUMHbIX

mamepuanax. Imom
agppekm  moxem  Halimu
npumeHeHue 8

cmpeliHmpoHuKe U e2ubKoli
3/1eKMPOHUKe.

[BymepHble MarHWTHble MaTepuasbl, NO CBOMM CBOWMCTBAM HamoMWHatowue rpadeH, Hoiaun
0OHapyKeHbl OTHOCUTENBbHO HeaaBHO, B 2016 roay, M cpasy CTanan «ropavyen» TeMol B MarHeTU3Me.
Cama reomeTpuA TaKMX MaTepuanos pacnonaraetr K spdeKtam CBA3AHHbIM C UX MeXaHWYeCKoM
aedopmaumeit uam nsrmbom. B pabote acnupaHTa ¢pusmndeckoro pakynoteta MY Anekcea KammHckoro
n npodeccopa A.M. MNAaTakoBa, HANMCAaHHOM COBMECTHO C Koaneramu m3 LllaHxalckoro YHuBepcuTeTa m
CnoBaukoin Akagemumn Hayk, npefckasaHo, YTo B ABYMEPHbIX MarHeTMKax B COTHM pa3 ycuavBaeTcA
¢hnekcomaeHUMHbIU 3¢hgheKkm, KOTOPbIA 3aKN04aeTCA B BOSHUKHOBEHUM HaMarHMY4EeHHOCTM NpU Usrnbe
maTepwuana.

«B Hawe spems cq108a ¢ KOpHem «ghaeKc-» noymu He mpebyrom nosacHeHul: A0O0AM 3peso2o 803pacma
OH 3HAKOM 10 3aHAMUAM ne4yebHoli huskynemypol, a y moaoodexcu 8 xody cnosyo “haekcumes”» —
3ameyaem pykoBoauTenb nabopatopumn GOTOHUKM U CAMHTPOHUKKM Npod. A.M. MATakoB, — «3GHAMHO,
Ymo 3mom Hapa2oHU3M, 0OHUM U3 CMbIC/108 KOMOPO20 ABAAEMCA «8bICMABAAMb HAMNOKA3», 0080/16HO
MOYHO nepedaem MexAaHU3M ABAEHUA: CKpbiMblli MazHemu3Mm 8bixo0um Hapyxy, Koz0a obpasey
sblzubaemcsa».

®nekcomarHuTHbI 3dpdeKT npoasnseTca B aHTUdEPPOMArHUTHbIX bucnosx, T.e. maTepuanax
COCTOALLMX U3 ABYX HaMarHWYeHHbIX C/I0€B, Y KOTOPbIX B OTcyTcTBME Aedopmalmii OOMH MArHWUTHbIN
CNOW MOMIHOCTbIO KOMMEHCUMpPYeT HaMarHWM4YeHHocTb Apyroro. [lpu wusrmbe BepxHUiA cnoit ¢
HaMarHM4YeHHOCTbIO BBEPX CXKMMAETCA, ero aToMbl CONMKAOTCA, U MarHUTHOE B3aUMOAENCTBUE MEXKIY
HMUMM BO3PacCTaeT, @ HUXKHUI CNOKN, HANPOTUB, PACTATMBAETCA, U €r0 HAMarHMYeHHOCTb, HanpaBAeHHasA
BHW3, MO MOAYNIO yMeHbluaeTcA. B pesynbrate BO3HMKaeT PacKOMMEHCAUMA MarHWTHbIX MOMEHTOB
BEPXHUX W HWNKHMX aTOMOB. Yem cuAbHee 3aBUCUT HaMarHMYEHHOCTb OAWHOYHOrO C/NoA OT
Aedopmaumum M yem fanblie Apyr OT Apyra ciou, Tem cusbHee 3ddEKT, a UMEHHO 3T ABa CBOMCTBA
NpUCYLLM ABYMEPHBIM MarHUTHbIM MaTepuanam.


https://istina.msu.ru/profile/alpya/

e [MpuHUMNn ®epMa — 3TO HE TOJIbKO MNMPO ONTUKY!

A. MNogkneTHoBa 1 Ap. DddeKT “npenomneHna” MarHUTHbIX
AOMEHHbIX FpaHWUL, Ha 3MeKTpUYecKMX HeoAHOPOAHOCTSAX,
MucbMa B X3T®P, 118, 259-262 (2023).

The iron garnet stripe domain structure “refraction” effect
at the electrode location, JMMM, 595, 171497(2024)

M3 Kypca ONTUKKN U3BECTHO, YTO Siyd "BblbMpaeT"” nyTb, COOTBETCTBYIOLLUI
HauMeHblUeMY BPeMeHU. ITOT MpUHUMUN, cHOPMYINPOBaHHLIM bepom
depma TpW C NONOBMHOW BEKA Has3agd, NOMyYUN HeLaBHO HeoXKMAaHHoe
npumeHeHne B GU3NKE MAarHUTHbIX OMEHOB: KaK MOKa3a/n COTPYAHUKK
Kadeapbl ©¢U3MKM KonebaHun dusdaka MIY, AOMEHHble rpaHULbI
NPeNoMAAIOTCA  Ha  MOJIOCKOBLIX  3/71EKTpodax, a  "MokasaTtenb
npenomneHuns" 3aBMCUT OT 3HaKaA U BeIMUYMHbBI NOAAHHOrO Ha 3/1EKTPOS,

3/1EKTPUYECKOTO HanpAXeHus.

Voltage +1,5 kV

10 pm

CornacHo npuHuuny, aHaaorm4HoOmy npuHuuny Cbepma B ONTUKe, AOMEHHaA rpaHuua pacnosiaraeTca
Tak, 4YTOObI 06LIJ,aFI €ee MoBepPXHOCTHaA 3HepruA 6bl1a MMHUManbHa. bBonee AeTanbHOe YUCNeHHoe
moaennposaHune, nposegeHHoe aCnMpaHToOM HUKuTOM MACHUKOBbLIM BO BTOpOﬁ CTaTbe, MOKa3bIBaET,
4YTO [OOMEHHaA TrpaHuUUa OTCcnexneaetr BCE HEOOAHOPOAHOCTU ISNEKTPUYECKOIo nNnoaa U  MOXKeET
npenoMmnaATbCA Ha O4HOM 3/1eKTpoAe MO HECKOJIbKY pa3 - He TOJIbKO Ha ero rpaHuuax, Ho U B obnactu
nog HUM, Tam, rge meHAeTCA aN1eKTpnuyeckoe none.

310 3hDEKT CAYKMUT elWwé OAHMM KPacMBbIM MPUMEPOM YYBCTBUTE/NIbHOCTU MArHUTHbIX AOMEHHbIX
rPaHWL, K 31EKTPUYECKOMY MOJIO - AB/IEHWA, OTKPLITOrO B J1abopatopmm GOTOHMKM U CMIUHTPOHUKK. OH
MOXET NPUMEHATHLCA B YCTPOMCTBAX C 3NEKTPUUYECKON 3aNNCbI0 U MArHUTHbIM XpaHeHem MHGopPMaLUK.


http://jetpletters.ru/ps/2431/article_35814.shtml
https://doi.org/10.1016/j.jmmm.2023.171497

e PeweHue anneMMmbl «4yacrtoTa-none»

Optimization of Zn-Mn ferrite nanoparticles for low frequency
hyperthermia: Exploiting the potential of superquadratic field
dependence of magnetothermal response, Appl. Phys. Lett. 120, 102403
(2022).

B MarHuTHoOM runepTepmmm, Kak U B 110601 MegULMHCKOM NPaKTUKe, O4HOM M3 TNaBHbIX
npobnem octaetca 6anaHC Mexay nedyebHbIM BO3AENCTBMEM W MNOBOYHbIMK 3ddeKTamu:
nepemeHHble MarHUTHbIE MO/A BbI3bIBAOT KaK MoJie3HbIN 3ddEKT HarpeBa MarHUTHbIX HaHOYaCTUL,
(HakannnBatowmxcs B 60/IbHbIX KNETKAX), TaK U HEMXKENATeNbHbIN HAarpeB 340P0BbIX HUONOrMYECKUX
TKaHewn.

MapasuTHbIMA HarpeB BO3HMKAET 3a CYET 3/1IeKTPOMarHMTHoON nHaykumm dapagen, BesnyunHa
KOTOPOW MPOMNOPLMOHAbHA NPON3BOAHON MarHUTHOIO NoasA No BpemeHu. M3 aTnux coobparkeHni
6b11 chOpPMYyNNPOBaAH Tak Ha3blBaeMblii KpUTepuii BpesosBurya: npomsseaeHne aMnNaAnTyapl NOAA Ha
€ro YacCToTy He AO0JIXKHO NpeBbllaTb 109A/(M'C), 4yTO NpuUmepHo cooTeeTcTByeT YactoTe 100 Kly u
nonto 1003 (~200 nonen 3emnun). Ecam yBennumBaTb 4acTOTY MarHMTHOTO NOASA, HYXHO YMeHbLlaTb
ero amnanTyay M HaobopoT. Tak BO3HUKaET AMIeMMa: YeMy OTAaTb npeanoyvteHne — bonbluemy
nosto nan 6onbluen yactote?
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MexaHM3Mbl HarpeBa HaHO4YacCTML, B MNEPEMEHHOM MArHUTHOM MoJie OT/AMYaloTcA OT
WMHAYKUMOHHBIX M ObIBalOT HECKONbKMX BUAO0B: Ana Manbix (<10 HM) yacTtuy npeobnagaer
MarHuTHaa penakcauusa (puc. la), KoTopas AenuTcsa Ha penakcaumto Heens (4acTuua octaetca
HEMNOABWMXXHON W BblAENAET Ten/J0 NpPM MNepemMarHMunmBaHMM 3a CYEeT NPeodosIeHUA MarHUTHOM
aHM30TPONMK) U penakcaumio bpoyHa (YacTuua BpawaeTcsa v Tenao BblAeNAeTca 3a cYET BA3KOro
TpeHus); ana 6onee KPynHbIX YaCTUL, YKe CTaHOBATCA 3aMeTHbl NOTEPU Ha ructepesmnc (puc. 16).
Hanbonee »e NepcrnekTMBHbIM, MO MHeHuio npod. A.M. MATaKoBa M ero Koser-coaBTopos, OKasblBaeTcs
MeXaHW3M, CBA3aHHbIN C MOTEPAMM Ha FMCTEpPe3nC, MOCKOJIbKY M/oWadb 4acTHOM NeTaM rucrepesuca
BO3pPACTaeT C aMNANTYA0M YETBEPTOM U AarKe NATOM CTENEeHM.

3To nosBonfeT cPOPMyAMPOBaTb TaKOe pelleHWEe AWMJEMMbI:  HY)KHO YMeHbLIaTb 4acToTy,
YBEANYMBAA aMMAUTYy MarHUTHOrO NoAsA, OCTaBAAA HEM3MEHHbIM M paBHbIM npeaeny Bpesosuua unx
npousseaeHne. 3TO 03HA4YaeT OTX0[, OT OObIMHOM  NPaKTUKM  UCNONb30OBAHWMA  YAbTpamasnbix
cynepnapamarHuTHbIX (<10 HM) 4acTuLL, B KOTOPbIX OTCYTCTBYET rMCTEPe3nCHan NeTns.


https://aip.scitation.org/doi/10.1063/5.0082857

e HapayBaHMe MarHUTHbIX «Ny3blpen>» 3/IEKTPUUECKUM NosieM

Bipolar electric field-induced nucleation of magnetic domains with 90°
domain walls, Journal of Applied Physics, Vv.129 024103 (2021).

B aHI10A3bIYHOW nuTepatype

MaAdlrHUTHAaA NMNJ1€EHKa

LUMIUHOPUYECKUIA MarHuUTHbIM [OMEH

HasbiBaoT “bubble domain”, T.e. pgomeH-
nysbipb. M 3TO He cAy4amHO, MOCKOJbKY
CXOACTBO  MeXAYy  HMMM  He  TOAbKO
BM3yanbHOE, HO WU GU3NYECKOe: CUNbI,
A OEeNCTBylOWME HA [AOMEHHble TpPaHuUBbl,

QHaA/NIOTNYHbI MOBEPXHOCTHOMY HATAMKEHMUIO
Mbl/IbHbIX MAeHOK. Kak nokasaHo B pabote
HOAHO)KKa COTPYAHUKOB Jlabopatopum GOTOHUKM U
CAUHTPOHMKMN  INEKTpuYeckoe nonae  OT
3apPAXKEHHOro0 30HAA-UTNbl UrPaeT Kak posib
«MbIZIa» MOHMMKAIOWIETO MNMOBEPXHOCTHOE HaTA)KEHWE [AOMEHHOM TpaHulUbl, TaK U POab AaB/IEHUS
BO34yXa, «pasgysawuwero» gomeH. [llpu atom gomeHbl ¢ 90-rpagyCHbIMM FPAaHULAMMU yOaeTca
3apoXKAaTtbh Npu 06enx NoNSPHOCTAX IEKTPUYECKOTO HAMPSAIKEHUS.

« JonuHHas nonsipusauus - HOBbIN BuA B3aMMOCBA3M
3NleKTpuyecTBa U MarHeTusma

Magnetoelectric Coupling in Multiferroic Bilayer VS, Phys. Rev.
Letters, v.125 247601 (2020)

Bce 3HatoT KpemHmeByto fOAMHY, HO AaneKko He BCeM, AaXKe
du3nKam, M3BECTHO MOHATME AOJIMHbI B KPEMHUU U OPYIUX
NnosynpoBoAHMKax. Tak Ha3blBAlOT 3KCTPEMYMbI SHEPreTUYECKMX
30H (AHO 30HbI NPOBOAMMOCTH, MOTO/IOK BaNEHTHOM 30HbI). Ecn
TAKOW 3KCTPEMYM HaxoAWUTCA He B LEeHTpe 30Hbl bpuantosHa
(Hanpumep, B K-TOYKe), TO OHWU NpeacTaBAEHbl B ABYX KKOMUAXY,
KOTOpble MOryT OblTb 3acefeHbl NO-pasHOMY, 4YTO Ha3blBalOT
OONMHHOW nofapusaunen snekTpoHoB. B crtatbe npod. A.M.
MatakoBa c Konneramm K3 LlaHxalickoro YHuBepcuTeTa Ha
npumepe ABYMEPHOro maTtepuana aucynbdupa saHaama VS,
npeanoXeH HOBbIA BUA B3aMMOCBA3N MeXAYy MarHeTusmom U
SNEeKTpUYecKon nonapusauMerr — nOCPeacTBOM  AOJIUHHOM
nonapusauuu.



https://doi.org/10.1063/5.0029652
https://doi.org/10.1063/5.0029652
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.125.247601
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.125.247601
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.125.247601

« Hynb-rpagycHas [OOMeHHass CTeHKa KaK HOBbI 06bekT
MMUKpPOMarHeTusmMa U MarHMTO3JIEKTPUUECTBA

The electric-field-induced “zero-degree domain walls” in
ferromagnets, EuroPhysics Letters, v.129 27004 (2020)

Camo noHatMe O-rpagycHaa AOMeHHaA

CTEHKA MOXeT MOKa3aTbCA OKCIOMOPOHOM,
NOCKONbKY OOMEHHbIE CTEHKWU, KaK NpaBuno,
pasgenstoT obnactm C Pa3NYHbIM
HanpasAeHWeM HaMArHUYeHHOCTW, a 34ecCb
HaMarHM4YeHHOCTb Kak Oblia HanpaBiaeHHa
BBEPX, TaK u ocraetca. Kpome TOrO,
CyLLeCTBOBaHME TaKOW  HEOAHOPOAHOCTU
SHEepreTMYeckn  HeBbIrOAHO,  MOCKOAbKY,
AOMEHHaa rpaHuMua, noaobHoO BoAAHOM

NAeHKe, UMeeT NOoBepPXHOCTHOEe HaTaAXeHue. OpHaKo, KaK nokasaHo B pabote npod. A.M. MsaTakosa B
COaBTOPCTBE C KoAneramm u3 bawly Bce meHAETCA B 3/1EKTPUYECKOM None: Tam, r4ge HaxoautcA
3NeKTpoa, (LWTPUXOBasA IMHUA) NOKaYMBaHME HaMarHUYEHHOCTM B OAHY U APYryto CTOPOHY OKasblBaeTcA
3HepreTnyeckn BoirogHbiM. Takas O-rpaaycHan rpaHuLa MOXKeT ObiTb 3apoAblleM HOBOro AOMEHA, YTO
MOXHO WCMNO/Mb30BaTb B KOMOMHWPOBAHHOM NamATU: 3NEKTPUYECKoM 3anucu UMHpopmaumm ¢
MarHUTHbIM CYUTbIBAHUEM.

« CnekTp u3yyeHus NO3BOJINT NpeAckKasaTb CPOK Cy>k6bl AuoaHOro
nasepa

lIporHo3mpoBaHue cpokKa Ciy>xbbl MOLYHbIX ANOAHbIX J1@3€POB 110 CHEKTPY UX
M371ydeHnss Ha HadasbHOM 3Tane akcrayataumv, W3Bectua Poccumuckou
akaaeMmum Hayk. Cepusa dpumsndeckasn. T. 84, N? 2. — C. 225-228 (2020)

B pabote poueHTta A.l. P:xaHOBa B coTpyaHM4YecTBe
c Koneramm us3 HaumoHanbHoro
nccnenoBaTebCKkoro yHUBepcuTeTa “Man”

J ‘
MOKa3aHo, YTO B MOLIHbIX /la3epHbIX AMoAax C

WMPOKMM KOHTaKTOM cpaBHeHMe ux cnektpa npu IR (0):100(0) &
nepBomMm BKAYeHUMM KM cnycta 30 vacoeB pPaboTbl

noseonseT pas3paboTaTb TEOPETUYECKYD MoAesb
bopMMPOBAHUA CMEKTPOB M KaHa/j0B reHepaumu B

nasepax (Ha pUCYHKe NoKasaHbl KapTuHbl nanyuervs [AIRSISIORR O IIAENS)
nasepa B fanbHeM none BHauasne paboTbl M cnycta 30 yacos), a TaKXe NpeacKasaTb CPOK WX
paboTbl.


https://iopscience.iop.org/issue/0295-5075/129/2
https://sciencejournals.ru/view-article/?j=izvfiz&y=2020&v=84&n=2&a=IzvFiz2002006Bliznyuk
https://iopscience.iop.org/issue/0295-5075/129/2
https://iopscience.iop.org/issue/0295-5075/129/2
https://sciencejournals.ru/view-article/?j=izvfiz&y=2020&v=84&n=2&a=IzvFiz2002006Bliznyuk

e HoBbiA BbIBOA4 OCHOBHOIO COOTHOLUEHMAI ANA 3J/IeKTPUYECKOU
nonsipusauumm
Geometry of projected connections, Zak phase, and electric polarization,
Physical Review B, v.98, 161101(R) (2018)

m
B paboTe c.H.c. A.C. CepreeBa NpeaJiOXKeH HOBbI NOAXOA K BblBOAY
OCHOBHOIO COOTHOLUIEHMA COBPEMEHHON TEeopUU SNEKTPUYECKOM
nonapusauuun. eno B TOm, YTO CTapoe onpeaesieHMe, KOTopoe yyaT | w2
B Kypce obuwel PpusnkM (AMNoNbHbIN MOMEHT cUcTeMbl 06bema)

Mano noaxoamuT ANA NepuoanyYeckoro KpucTanna, a HaxoaaT ee no
cpefHeMy TOKY uyepes3 KPUCTaNNUYECKYH AYeliKy Npu U3MeHeHUn
COCTOAHMA KpucTanna (Hanpumep, Npu BO3AEMCTBUM Ha Hero
3NEKTPMYECKOro NOAA WAM MexXaHMYecKoro HanpsxeHua). B cTaTbe NOKasaHO, 4YTO M3MeHeHue
reomeTpuyeckoi ¢asbl, U3BECTHOM Kak ¢a3a 3aKa, MOXKHO BbITb NpeAcTaBAeHO B BUAE ABYX BKA3A0B:
TOK 4epes rpaHully AYelKn U U3MEHEeHMe ee AMMNOJbHOrO MOMEHTA, YTO ecTecTBeHHbIM obpasom
No3BOISIET CBA3aTb Pa3y 3aKa C 3N1eKTPUYECKOoM nosiapusaymen.

« [JloMeHHas rpaHuvua B posiu 3aTBopa ¢oToannapara

Electric-field-driven magnetic domain wall as a microscale magneto-optical
shutter, Scientific Reports, v.7, 264 (2017)

CoTpyaHuKK nabopatopumn GOTOHMKU U CMIMHTPOHUKMK C
nomoulbto Kosser ns Poccuiickoro KaHToBOro LleHTpa
co3ganum npoToTmn YCTpOICTBa, YNpPaBAAoLLETO
WHTEHCMBHOCTbIO CBETa, KoTopoe paboTaeT Ha HOBOM,
3/IEKTPO-MArHMTOONTUYECKOM, NpuHuMne. MpuKnaabisan
nepeMeHHOe HanpaAXeHWe K 3NeKTPOoAy-Urne, MOXKHO
3aCTaBUTb AOMEHHYIO TPaHULYY ABWUraTbCA, OTKPbIBAA WU
3aKpblBas NyTb /ydy nasepa, NogobHO Kpaw LTOPKM
nneHoyHoro ¢oTtoannapaTta. ITOT NPUHUMN ynpaBAeHUA
MOXET CTaTb OCHOBOM PYHKUMOHNPOBAHNA MUHNATIOPHbBIX
M ObICTPOAEWCTBYIOWMX MOAYNATOPOB CBeTa  A/A
nepegayvn MHGOPMaLMM B ONTUYECKUX CUCTEMAX CBA3N.

e MarHutHble TONOJIOrN4YeckKume ne(bEKTbl - 3TO He nomMmexa, a
HaNpoTuB, «<KCTpoUTeJibHbIE 6nokn>» CMUHTPOHUKM 4-IrO NOKOJIEHUSNA

MukpomarHeTuaM U TOMOJIOrNM4Yeckme AepekTbl B  MarHUTO3/1EKTPUYECKMNX
cpegax, Ycnexu ®dusmnyeckmx Hayk, 7. 185, 1077-1088 (2015)

HeogHopoAHOCTM B pacnpeaeneHnnm HamarHUYeHHOCTU —
AOMEHHbIE TPaHULbl, MarHUTHble BMXPU M T.M. MOIyT
paccMaTpuBaTbCA KaK MOABWMKHbIE 3/1€MEHTbl MArHUTHOWM
NamMATU U MArHUTHOM 3/1IEKTPOHMKW. B cTaTbe COTPYAHWKOB
NabopaTopun GOTOHUKM U CMUHTPOHUKM NOKA3aHO, YTO UMM
MOXHO YMpaB/ATb C NMOMOLLbIO 3N1EKTPUYECKOro MoJiA, YTO

NO3BONUT MNeperTU K HOBbIM MPUHUMNAM YNpaBAeHUA B
CMUHTPOHMKE. B Pyatakov_photospin.mpeg
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e [An3aiAiH MArHUTHOW TEKCTypbl B TOHKUX TMJIEHKAX MNO3BOJIUT
perynmpoBaTtb paboTy YCTPOUCTB CIMHTPOHUKMU

Crafting the magnonic and spintronic response of BiFeOs films by epitaxial

strain, Nature materials, v. 12, 641-646 (2013)

Kak noKa3aHoO B CTaTb€ MeKAYHapoAHOM KOMaHAbI
nccnegoBatenet ¢ yyactmem coTpygHukos Jlabopatopuu
GOTOHUKM N CAIUMHTPOHMKM MArHUTHble TEKCTypbl ocoboro
TMNa — CrIUHOBbIE YUKA0UObI, MOTYT ObiTb NCNOb30BaHbI ANA
HACTPOMKM CNEKTPOB MarHOHHbIX MOJ MaTepuana, a TaKkKe
BEJINYMHbI MarHeToconpoTUBAEHMUA B YCTPOICTB
CNUHTPOHUKN. Popma U OPUEHTAUMSA CMUHOBBLIX LMKAOUA,
3aBMCUT OT MEeXaHMUYECKUX HaMpPAXKeHUN, BOSHMKAOWMX Npu
3MNUTAaKCMANIbHOM POCTE MNEHKM, YTO NO3BOAAET, noabdbupas
BE/MUYMHY M 3HaK aedopmauum, NPOeKTUpPoBaTb CMUHOBbIE
CTPYKTYpbl M cO34aBaTb MaTepuanbl C  33a4aHHbIMU
CBOMCTBAMM.
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