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XopoIo M3BECTHO, YTO B TPEXMEPHBIX TOHKOIUICHOYHBIX THOPHJIHBIX CTPYKTYpax
cBepxnpoBoHuK/GeppomarieTik (S/F) sddexkTHBHOE 3eeMaHOBCKOE IM0JIe, WHAYIIHPYEMOE B
CBEPXIIPOBOJHUKE, TOJABISET CBEPXIPOBOJAUMOCTh. ITO 3(h(EKTHBHOE IOJ€ BO3HUKAET B
pesyibrare 3 dexra 6Om30cTH ¢ peppomaraeTukoM. BaH-ep-BaanbcoBbl S/F reTepocTpyKTyphI
MPEACTABIISIIOT cO00M MHOTOoOOEMIAoIIYI0 TaThOpMy sl pealn3alud sIBJICHUH, CBA3aHHBIX C
ahdexTamu O6IU30CTH, TOCKOJIBKY B 3TOM Ciydae 00JIacTh pazjesia pacipoCTpaHsIeTCS Ha BECh
Martepuain. M3-3a Majoro 4ucia OJHOATOMHBIX CJIOEB B IreTepoCcTpykType 3ddexT Onuzoctu B
3TOM ciy4ae ompenensercss dpdexTaMu THOPHIM3AIMHA AIIEKTPOHHBIX CIEKTPOB Ha TpaHUIIE
pasnena ¢a3 W MOMKET CHJIBHO OTJIHMYAThCSI OT XOPOIIO HW3BECTHOTO TPEXMEPHOTO CITydas.
CreneHpl0 THOpUIM3AIMK W, CIEIOBATEIHHO, CBEPXIPOBOJMMOCTHIO MOXKHO YIPABISTH C
MOMOIIBI0 HANpsDKEHUS Ha 3aTBOpE, 4YTO NPEACTaBiIsgeT OOJbIIOW Hay4yHBIH HHTEpec.
Ammutynod W 3HakoM  3((EeKTHBHOrO 3€eMaHOBCKOTO MOJs, HMHAYLIUPYEMOIO B
CBEPXIPOBOIHUKE, TAKKE MOXKHO TOJHOCTHIO YIPABISATH C MOMOIIbIO HampskeHus 3atBopa[l].
bnaromapst aTomy BaH-aep-BaanbcoBbl S/F-Oucimon u S/F/S-Tpucion mpeactaBisioT OOJBIION
UHTEpEC Uil MPUMEHEHHS B CBEPXMPOBOJAAIICH CHUHTPOHUKE M CIIMHOBOW KaJIOPUTPOHUKE.
Hampumep, MBI JeMOHCTpHUpYEM, UYTO B TaKUX TETEOPCTPYKTYypax MOXKHO pealin30BaTh
yIpaBisieMblid 3aTBOPOM 3((HEKT CIUHOBOTO BEHTHUJIS.
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It is well-known that in 3D thin-film hybrid superconductor/ferromagnet (S/F) structures
the effective Zeeman field induced in the superconductor suppresses superconductivity. This
effective field appears as a result of the proximity effect with the ferromagnet. Van der Waals
S/F heterostructures provide a promising platform for realizing phenomena associated with
proximity effects, since in this case the interface region extends over the entire material. Due to
the low number of monoatomic layers in the heterostructure, the proximity effect in this case is
determined by the effects of interface hybridization of electronic spectra and can be very
different from the well-known 3D case. The degree of hybridization, and hence
superconductivity, can be controlled using the gate voltage, which is of great scientific interest.
The amplitude and sign of the effective Zeeman field induced in the superconductor can also be
fully controlled by gating[1]. It makes the van der Waals S/F bilayers and S/F/S trilayers being
of great interest for superconducting spintronics and spin caloritronics applications. For example,
we demonstrate the ability to sustain a gate-controllable spin-valve effect.
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