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3. CyTb po3po0KH, OCHOBHI pe3yJibTaTH.
(Yxp.)

CrtBopeHi HaykoBi OCHOBU (hOPMYBaHHS HAHOPO3MIPHUX, TEPMIYHO CTaOUIPHUX IUTIBOK Ha
ocuosi FePd, FePt 3 marnitHO-TBepa0t0 (hazoro L1, 3ampornoHoBaHO HOBHI HAYKOBHM ITiIXiJ IIOI0
3aCTOCYBaHHsI MEXaHIYHHUX HaIlpy)KeHb B HAHOPO3MIpHUX IUTiBKax Ha ocHoBi FePt i FePd mus
KepYBaHHS TEMIEPATYPOIO XIMIYHOTO YHOPSAAKYBaHHS, GOpMyBaHHIM (a30BOroO CKIady, CTPYKTYpH Ta
MarHiTHUMH BJAacTUBOCTSAMHU. [Ipm ocapkeHHI TUTIBOK  MeTojamul  (Di3UYHOI  KOHACHCAIIT,
KOHTPOJIIOBaTH  TMOYAaTKOBUM HampykeHud crtan y mapi FesoPlsy muiBkoBoi  Kommo3wuiii
FesoPtso/Me/FesoPtso, 1e Me -(Au, Ag, Cu) MoxxHa 3MIHEHHSAM TOBIIUHHM, KIILKOCTI JJOAATKOBUX IIApiB
MeTaly, iX po3rarryBaHHsM, TaoM miakiaaaku (SiO2(100 am)/Si(001) abo Al,O3), mBUAKICTIO HATPIBY
Ta ra30BUM CEPEIOBHIIEM Bifmaiy (BakyyM, a3ot, Ar + 3 at.% H i Hy).

Po3po06eni npakTuyHi peKoMeHAalii 1010 KOHTPOIO MPOLECIB XIMIYHOTO YIOPSAKYBaHHS
npu TBepaodasnii peakuii A/ — L1, 3a paxyHOK 3MiHU piBHS 1 3HaKa MEXaHIYHHX HAINPYXECHb B
wiiBkax. OTpUMaHO HAHOPO3MIipHI IIiBKM Ha ocHOBI FePt i FePd 3i 3HmKeHOIO Temmeparyporo
¢dopmyBanHs (asu L1, Ta miABHIIEHOIO TEPMIYHOKO CTAOUIBHICTIO ()a30BOTO CKIAAY 1 CTPYKTYpH, a
TaKOX TMOJIMIIEHUMHA MarHiTHUMH BIIACTUBOCTSIMH — 30inbmieHuMu Hg Ms, M, opieHtamiero Bici
JIETKOT0 HAMATHIYYBaHHS ¢ TIEPIICHIUKYISIPHO, a00 MapaielbHO TUIOIIHHI IUTiBKH. 3aCTOCYBAaHHS ITUX
IUTIBOK B SIKOCTI CEPENOBUINA MArHiTHOTO 3alUCy JO3BOJUTH MiABUIIMTH IIUIBHICTH MartHiTHOTO
3aIMCcy TEPMOAKTUBOBAHUM METO/IOM Ta CTa0UIbHICTh 30epiranus indopmariii.

(poc.)

Co3zntanbl HayYHbIE OCHOBBI ()OPMUPOBAHUS HAHOPA3MEPHBIX, TEPMUIECCKH CTA0MIIBHBIX TIJICHOK
Ha ocHoBe FePd, FePt ¢ wmarnutHO-TBepmoi ¢aszoit Llo. IlpenymoxkeH HOBBIII HaydHBIA MOAXOJ
OTHOCHUTEIILHO NTPUMECHECHHS MEXaHWYECKUX HAINPSDKEHUH B HAHOPAa3MEPHBIX TUICHKAaX Ha ocHoBe FePt
u FePd mns ympaBieHust TeMmeparypoil XMMHYECKOTO YIOpsIodeHus, hopmupoBaHuem (Ha3oBOro
COCTaBa, CTPYKTYPhl U MarHUTHBIMH CBOMCTBaMH. [Ipu OCaXICHHH IJICHOK METOIaMHU (U3NICCKON
KOHJICHCAIIUM, KOHTPOJIUPOBATh HAyalbHOE HAIPSHKEHHOE COCTOSHUE B cloe FesoPtsy mieHouHoit
kommosunuu FesoPtso/Me/FesoPtso, rme Me -(Au, Ag, Cu) MOXHO M3MEHEHHEM TOJNIIHHBI, KOJTHYCCTBA
JIOTIOJIHUTEIIBHBIX CIIOEB METajlia, UX pacroiiokeHueM, TUIoM oaaokku (SiO2(100 um)/Si(001) win
Al;03), cKOpOCTBIO HArpeBa U Ta30BOM Cpeoit oTkura (BakyyM, a3ot, Ar + 3 at.% H u Hy).

Pa3paboTanbl MpakTHYEeCKHE PEKOMEHIAIMU M KOHTPOJSI MPOLIECCOB XUMHUYECKOTO
yrnopsaodeHus: npu TBepAodasHoil peakumu 41 — Llo 3a cyer uU3MEHEHHs YpPOBHS M 3HaKa
MEXaHMYECKUX HANpsDKeHUH B TuieHKax. [ToydeHsl HaHOpa3MepHbIe MIeHKH Ha ocHoBe FePt u FePd
CO CHIDKEHHOM TemmepaTypoil ¢opmupoBanus ¢a3pl Llo U TOBBIIIEHHOW TEepMHUYECKOU
CTaOMIIBLHOCTHIO (PA30BOTO COCTAaBa M CTPYKTYPHI, @ TAKXKE YITYUIICHHBIMU MAarHUTHBIMH CBOWCTBAMU —

yBenudeHHBIME H¢ Ms, M, opueHTamueit ocu Jerkoro HaMarHWIMBaHus C TEPICHIUKYISIPHO, WIIN
napaJjiyiCJIbHO IIJIOCKOCTH IIJICHKH. HpI/IMeHeHI/IC OTUX IIJICHOK B Ka4Y€CTBC CPCIbl Mar HUTHOM 3alHUCH
MO3BOJINT IIOBEICUTE INIOTHOCTh MAarHUTHOM 3aIlUCU TEPMOAKTUBHPOBAHHBIM MECTOAOM U CTAaOUIBbHOCTD
XpaHeHUs HHPOPMALIUH.
(anra.)

Scientific bases of formation nanoscale thermally stable films on the basis of FePd, FePt with
hard magnetic Llo phase are created. The new scientific approach concerning application of
mechanical stress in nanoscale films on the basis of FePt and FePd for management in temperature of



chemical ordering, is offered by formation of phase composition, structure and magnetic properties. At
deposition of films by methods of physical condensation to supervise an initial stress in FesoPtsg layer
of FesoPtso/MelFesoPtsy film composition where Me - (Au, Ag, Cu) is possible by change of a
thickness, quantity of additional layers of metal, their location, substrate type (SiO,(100 nm)/ Si(001)
or Al,O3), speed of heating and annealing atmosphere (vacuum, nitrogen, Ar + 3 at. % H and H,).

The practical recommendations concerning the control of processes of chemical ordering are
developed at solid-phase reactions of 41 — Llo at the expense of change of level and a sign on
mechanical stress in films. Nanoscale films on the basis of FePt and FePd with the lowered
temperature of Llo phase formation and the raised thermal stability of phase composition and
structure, and also the improved magnetic properties —higher H,, Ms, M, orientation of easy c-axis
magnetization with perpendicular, or in parallel a film plane are received. The application of these
films as magnetic recording medial allow increase the magnetic recording density by HAMR method
and stability of storage of the information.
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PesynbraTi BigmOBimaroTh CBiTOBOMY piBHIO. OpepxaHi  pe3yabTaTd 1 BCTaHOBIJIEHI
3aKOHOMIPHOCTI HE MaloTh aHAJIOriB B YKpaiHi. BupimeHHs Marepiano3HaBUMX 3ajad MOpU
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