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napamerpu (popmMmyBaHHs i Qi3UYHI BJACTUBOCTI
inTepkanariB Co,GaSe

1 Hayionanvhuii ynisepcumem ,, JIvsigcoxa nonimexnixa” , 79013, m. Jlvsig, ¢yn. C. Banoepu, 12
TIpuxapnamcokuii hayionanvhutl ynigepcumem imeni Bacuna Cmeganuxka,
eyn. lesuenka, 57, m. leano-Ppankiscek, 716025, Vipaina, ivan-budzulyak@rambler.ru, men: +(03422) 59-61-82

B pobori nocinijkeHo BIUIMB MarHiTHOrO IOJI HA TEPMOAMHAMIYHI Ta KIHETHYHI Hapamerpu (opMyBaHHS
intepkanariB  CoyGaSe. IlokasaHo, 1m0 MarHiTHe NoJe, HakinageHe B HampsMKy oci C MoHokpucrany GaSe,
neropaHoro CO, MpHU3BOAUTH 10 (HOPMYBaHHS CHCTEMH 3 iHAYKTHBHHM (BiJ EMHOEMHICHHM) BiJT'YKOM, CHIIBHOI'O
3MEHILICHHA pO3CilOBaHHA HOCI{B CTPyMy Ha BIIOPSJIKOBAaHUX CIIHAX «OCTHOBOI» IiJICHCTEMH Ta TiraHTCHKOTO
spocranns (0 3-10°) 3HAuEHHS HM3BKOYACTOTHOI ieEKTPUUYHOI MPOHMKHOCTI. BCTAHOBICHO, WIO MEPEBAKAHHS
BKJIa/ly BiJI 36€MaHIBCBKOI JleJoKami3amii HOCIiB CTpyMy Haj CIIIHOBUM BIOPSIKYBAaHHSM 3yYMOBIIOE 3MEHIICHHS
3minu eHeprii [66ca mpoumecy ¢dopmyBanus inrepkanarieB Co,GaSe y MarHITHOMY IOJi IOpPIiBHAHO 3 iX

(OopMyBaHHIM 32 HOPMAJIEHHX YMOB.

KurouoBi ci10Ba: iHTEpKanaT, CeNeHi rajito, MarHiTOpe3UCTUBHUI eeKT, cyriepMarHitHa ¢asa.

Cmamms nocmynuna 0o pedakyii 22.03.2010; npuiinama oo opyky 15.06.2010.

Beryn

B ob6nacti HaHOMarHeTU3My 3arajioM Ta CITIHTPOHIKH
30kpemMa [1,2] 3HAa4YHWI HAYKOBMM Ta MPAKTHYHUI
IHTEpeC BUKIUKAIOTh HAHOCTPYKTYpPU 3 IIOYEPrOBO
HAITiBIIPOB1THUKOBUMH Ta MarHiTHUMH
HaHOmnpomapkamu. lLleli iHTepeC 3yYMOBICHHHA MOX-
JUBICTIO  (OpMYyBaHHI Ha 11X OCHOBI  CIIHOBHX
kouzeHcaropiB [3] i marnitoenexTperis [4]. ¥V 3B's3Kky 3
LM TOCTa€ MpobJeMa MOIIYKY CIoco0iB X OTpUMaHHS
Ta JOCHiKeHHs BiacTUBOCTed. OAHUM 31 UDIIXIB 11
BUPILIEHHS € 3aCTOCYBaHHS METOAMKHU IHTEPKaJIOBaHHS
IapyBaTUX  HAMIBIPOBIIHUKOBUX  MarepiaiiB
«rocrojapi» d-eleMeHTaMH, sKa J03BOJsIE (OPMYBATH
JlaHi CTPYKTYPH 3 IPOrHO30BAaHUMH XapaKTEPUCTUKAMH.
AwHamnizyloun OTpuMaHi pe3yJabTaTH, MOXXHa KOHCTa-
TYBaTH TIEBHUI MPOTPeCc B TEXHOJOTil OTPUMaHHS TaKUX
cTpyktyp [5-7] Ta 3'scyBaHHI OESAKMX iXHIX (hi3HUHHX
BiactuBoctei. OfHaK, 32 HAIMMH JIaHUMH, Ha CHOTOJIHI
BiJICYTHI BIJJOMOCTI TPO CHCTEMaTH4HE IOCIiIKEHHS
(a30BO — TepMOAMHAMIYHMX Ta KiHETUYHUX IapaMeTpiB
YTBOPEHHS CTPYKTYp Ta CIIONYK 3 BJIACTUBHM MJISI HUX
TIraHTCBKMM ~ MAarHiTOPE3UCTHBHHM  €(QEeKTOM, THM
OiJIbllle TIPO JTOCHI/PKEHHS BIUIMBY MarHiTHOTO IOJS Ha
npouec ix QopmyBaHHsA. Taxi JociikeHHs panmd O
3MOTy HE TUIBKM IIJIECTIPSIMOBAHO MoAu(iKyBaTH
MAarHiTOAKTUBHI ~Marepianu, aje 1 BHUSIBUTH HOBI
YHIKaNbHI epeKTH, He IpUTaMaHHi BiZIOMUM CTPYKTypaM.
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CaMe TaKUM ITUTAaHHAM 1 IIPpUCBAYCHA TaHa p060Ta.

|. ExcrnepuMeHTaJIbHA YacTHHA

B excniepumenTtax 6a3oBuM 00’ €KTOM (MaTepiaioM-
“rocrogapeM”) BucTymaB cenenig ramioo (GaSe).
Buporeni METOJIOM Bpimxmena-Crokbaprepa
MoHoKpucTanu GaSe Maiu ICKpaBo BUpa)XXeHyY IIapyBaTy
CTPYKTYpY 1 p — Trn npoBinHocti. Lluprna 3a6opoHeHol
30 (3a onTuuHMMH JgaHumu) ckiaagana 2,02 eB.
HekonrponboBani  gedektd,  sAKi  3a0e3NEUYIOTH
npoBiaHicTs B iHTepBaii temmeparyp (77+300K), Gynu
MarHiTo-iHAN(GEPEeHTHUMHU:  HAKJIAJaHHS  IOCTIHHOTO
MarHiTHOro Mojisi HampyxkeHnictio 2,75-10° epcren sk
Y3II0BXK, TaK 1 Brorepek kpucranorpadiunoi oci C He
BUKJIMKAJIO CYTTEBHX 3MiH y BEJIMYMHAX aHI IUTOMOTO
OIIOpY, aHi YABHOI YAaCTHHU KOMIUIEKCHOTO IMIENaHCY.
Ile crocyeTbcsi BCHOIO BHUMIPIOBAHOTO YacTOTHOTO
miamasony (10°-10°Tw), sxe sxilicHroBanocs 3a
JIOTIOMOT OFO KOMILJIEKCY “AUTOLAB" (“ECO
CHEMIE", Tosmtanmist), yKOMIUIEKTOBAHOTO KOMIT FOTEp-
Humu nporpamamu FRA-2 ta GPES.

Bigomo [8], 1m0 ceseHix ragiro  XapaKTepH3yETHCS
HAsBHICTIO TaK 3BaHUX TOCTHOBUX IO3ULINA
OpIEHTOBaHMX MEPIIEHIUKYISIPHO A0 KpHcTanorpadiyHol
oci C 1 po3ramoBaHuX B oOJyacTi Iii ciaOKux BaH-Aep-
BaalbCOBUX  CWJI.  BrpoBa/keHHS B O3Ha4eHi
BHYTPIKPHUCTATIIYHI IIPOMIKKH UY)KOPiTHUX 10HIB, aTOMIB
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Yx MOJIEKYJ] Bimome sk siBumie iHTepkamsmii [9]. Came
IHTepKaJIHHUM ~ crocoboM  Oynmu  copmoBaHi
JOCHIJDKYBaHI ~ CTPYKTYpH, B  SIKHX TOCTHOBUM’
KOMIMOHeHTOM BucTymaB CO. Moro BmpoBamkeHHs
Jocarajocs enekTpoximiunuMm MeromoM [10], skwid
OJTHOYACHO JIO3BOJISIB KOHTPOJIIOBATH TEPMOJIUHAMIYHI
napamerpu npotecy 3a merogoMm EPC [11] ta kinernuHi
XapaKTEePUCTUKH 32 JOIOMOTOI0 IMIIeJaHCHOT
cnekrpockomii. OOMEXeHHsT Ha IapaMeTpu pPEeXUMIB
eNEeKTPOXiMIYHOro  crioco0y  inTepkamioBanus  d-
eJIeMEHTaMH, SIKi 3YMOBJICHI HEBUCOKHUM IIOTEHIIiaJOM
BumiieHHs (10 3BY)Kye OONacTb  pEryJIrOBaHHS
MOTEeHI[laJlaMi  TIpOLiecy, TIpU  SKUX  HEMOXKJINBA
MeTajizamis TOBEpXHi, YM BXOMKEHHS TiJpPaTOBaHUX
KOMILTEKCIB), OyJI BpaxoBaHi MpH MPOBEAEHHI MPOLECY
y TaJbBaHOCTATUYHOMY DPEXHMi IyK€ HHU3bKHMHU
TYCTUHAMHU CTPYMY, SIKI HE IEepeBHIYBAJIU 3HAYECHHS ~
70 sA/mM?. Tlpouec iHTepKamsiuii NPOBOXMIM SK 3a
BIICYTHOCTI MArHITHOrO TOJNsA, Tak 1 IHpd HOro
HaKJIaJaHHI B3J0BX Kpucranorpadiunoi oci C. Bci
eNeKTPOXiIMIYHI JIOCIT JPKEHHST TIPOBOJMIINCS B
TPUETICKTPOAHIN  KOMIpII 3 HACHUCHMM BOIHHUM
pozunHoM Co0S0,. EnexTpomoMm MOpIiBHSHHS CIYKUB
XJIOp-CPIOHUI  eNeKTpoA, BiAmineHuit Big poboyoro
€JIEKTPOJIITY arap-arapoBUM MiCTKOM.

[1. Pe3yabTaTu Ta ix 00roBopeHHs

Sk BUIHO 3 puc. 1, B KOHLEHTpaLifHOMY iHTepBai
“rocrpoBoro” HaaHTaxxeHHs 0 < X< 0,012 ta 0,05 < x <
0,142 ( X — KiJIBKICTh BIPOBADKEHUX ATOMIB KOOAJBTY,
IO NpUIajae Ha OAHY (OPMYIbHY OJMHUIIIO CEICHITY
rajifo) YTBOPIOETHCS PAN HECTEXiOMETPHYHUX CIIONYK
IHTepKaJTIOBAHHS Co,Gase: BIIIOBiAHI
XpoHOMOTeHIiorpamu (11~ KOXKHOI ~ BHU3HAYEHOI
BENTUUYMHHY X) JaBAIU MapajeibHi MpsiMi J0 9acoBOi Oci,
3MIIIEHI IO OCi 3HAaueHb PIBHOBAXXHOIO MOTEHINATY
MPOTOPIIHHO 0 KiJTBKOCTI MPOMYIIEHOT eneKTpuku [12].
OO0nacTh He3aleXHOCTI 3MiHM BuTbHOI eHeprii [100ca
(AG= -2¢E, e—3apsan enekTpoHa, £ — ejekTpopyliiiiHa
cuna) peakuii BrnposamkenHs Co'~ — ue aBoxdasHa
obnacte, B ki croiBicHyloTh ¢asu Cogg2GaSe Tta
CoopsGaSe. B nmawiii oonacrti noxinaa x/f(AG) npsmye
no Oe3MeXHOCTi, 10 BKa3ye Ha (a30BUH Tepexina
TMIEPILIOro PO.Yy.

[IpoBenenHst mporecy iHTEpKaJAIii B MarHiTHOMY
TIOJI TTPU3BOJIUTH JIO 3CYBY PIBHOBaYKHOTO €JIEKTPOIHOTO
notenmiany CoyGaSe y Bix'emHy (BiZHOCHO XJIOp-
CpiOHOTO eNeKTpoga MOPIBHSHHS) 007acTh. Takum
YMHOM BCIO ()a30By miarpamy MOKHa PO3OMTH Ha TpHU
KOHIIEHTpaIli#iHi obmacti (puc. 1). ¥ mepriiii HaknaaeHe
MarHiTHe moje NpakTudHo He Minsge AG(x). dazoBwuit
mepexin I pomy  (mBoxdasma  obmacte  II)
CYNPOBO/IKYETBCSI CYTTEBUM 3CYBOM 3MIHH €HEpTii
I'i60ca mpomecy iHTepKajsLii, BUKIUKAHAM MarHiTHUM
mojeM, 1 crajae 3 HAcTymHUM 30iibmieHHAM x y III
obuacri.

XapakTep OTPUMAaHUX TEPMOAWHAMIYHHMX 3aKOHO-
MipHOCTEH JOOpe Y3ro/KeHUH i3 3aKOHOMIPHOCTSAMH
BIUIMBY MArHITHOTO TIIOJIi HAa KIHETWYHI IapaMerpu
nporecy (GopMyBaHHS JOCTIKYBAaHMX 1HTEPKAJIATIB. I3

581

0,7 -

0,6 4

0,5
0,4 A—A——A\
o \
2 53] %ﬁ
. 0, ~
= A\Qs:z\
0,2 A}

1T
0,1

0,0

T ‘ . . . ; ‘ . ‘
0,02 0,00 0,02 0,04 0,06 008 0,10 012 0,114 0,16
X

Puc. 1. 3MiHa pIBHOBa)XHOTO IOTEHIIANY BiJIHOCHO
XJIOP-CPIOHOTO0  €JeKTpoZa  TOPIBHAHHS  peakilil
inTepkaisuii kodanbry B C0GaSe y HOpManbHHX
ymoBax (1) Ta B MaruiTHOMY Mo (2).
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Puc. 2. Tunosi pgiarpamu HaiikBicra s ¢azoBux
craniB crnonyk CoyGaSe I, II, III, orpumanux 6e3
HaKJIaJaHHsI MAarHiTHOT'O monsa(l) Tta 3a ioro
npUCyTHOCTI (2).

miarpam Haiikeicta (puc. 2) BUIUIMBAaE, NIO 3HAYCHHS
MOCIITOBHOTO ~ eKBiBalieHTHOro omopy ESR  (sikwmit
MIPE/ICTABIISIE CYyMY OIOpPIB CTafii MEepEeHECEeHHs 3apsiy
yepe3 Mix(pasHy Mexy enextporit||GaSe (Ry) Ta uepes
noTeHnianpHui penped GaSe) cyrTeBo 3pocrae mpu
iHTEepKaJsmii y MarHiTHOMy moni s oxHodaszHUX
inTepBainiB. [lapamerpuyna ineHTU]IKaLis OTPUMaHHX
IMITCTAHCHUX 3aJISKHOCTEH 3a TOMOMOIO0 TIPOrPaMHOT0
makery ZView 2.3 (Scribner Associates) mokasana, 1o
onepkani  miarpamu  HaiikBicra ~ Moxyre Oyt
3MOJIENTbOBaHI EKBIBaJICHTHOIO E€JIEKTPUYHOI0 CXEMOIO,
300pa)KEHOI0 Ha BCTaBIIi JIO PUC. 2.

Bukopucranns y Hiii eneMeHTa mocTiiiHOI (a3u

CPE, iMmmenanc SKOro y KOMIUICKCHIM IUTONIMHI
BHPAXKAETHCS SK:
— AL -n
ZcpE—A (JCO) f (1)
(4 —xoedimieHT TPOMOPLIAHOCTI; N — MOKA3HUKOBHIA

dakrop, 1o mozHayae ($ha3zoBe BiIAXWICHHS) BimoOpaxae
posocepemxkenicts emuocti (N ~ 0,9). Ipu pomy apyra
napanensHa R,CPE, — jaHKa, sKa y BiIIOBITHOCTI 0
mojeni Boiita [13] penpeseHTye mepeHeCeHHs 3apsay
Yyepe3 eHepreTHYHUN penbed KpHcTany, € JOMiHYIOUYOH
(R, > Ry) anst nBoxdaszuoi obmacti chopMoBaHOI y
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BIJICYTHOCTI MAarHiTHOrO TOJs, a Ui omHO(pa3HUX — 3a
HOro HasBHOCTI. 3ayBa)KMMO, IO BiJICYTHICTh NEPETUHY
HU3BKOYACTOTHUX BITOK jiarpam HaiikBicra 3 Biccio
IIACHMX 3HA4eHb KOMIUIEKCHOTO IMIIEAaHCy  JUIsi
JIOCITI/PKEHNX KOHIEHTpAIii BIPOBAKEHOT'O KOOANBTY
32 JaHUMM  IMIIEIAaHCHOI  TapaMeTpusamii B
JIOCIIJPKYBaHIM 4YacTOTHIH 00JacTi 3yMOBJIEHA JOCHTH
BHCOKUMH 3HaueHHAMHU R, Ta “Bumosminenoi emuocti”
CPE,.

Hns 3’ ICyBaHHS TIPUPOIH BUSBIICHUX
3aKOHOMIPHOCTEH TPOaHANi3yeMO PIBHSHHS ISl 3MiHU
BibHOT eHeprii [i66ca AG(x) iHTepkasmiiiHOr0
nporecy [14]:

AG(x) =M (x)-m,= KTin| _X_| +
1- x
C
+ Nw x+[ E¢ (x) - E¢ (O)]+Lﬂ— +Ey, (2
X

ne M (X) —xiMiYHHE ~ TOTEHI[iad  BIPOBAKEHOTO
KOOaJbTy B CEJICHIAI Taiito, My — XIMIYHUI MOTEHITiaT
K00aJbTy B MeTalleBoMy k00aibTi, K — ctama Bonbimana,;
N — uncino HAWOMMKYUX CYCITHIX MICIb, @ — CHEprisd
B3a€EMOJIIi BIPOBAHKCHUX “TOCTHOBUX  KOMITOHEHTIB; Er
— nonokeHHs piBasg ®epmi; C — BiAcTaHb MiX HIApamMH;
L — xoedimieHT, 10 BHU3HAYAETHCS MOTEHIIAJIHHOIO
¢byukmiero Jlennapna-J>xonca, Ey — eHepris B3aemomii
“rictb-rocriogap”.  Slkmo  OpWiHATE 0 yBaru
HAOJMDKEHHS TPO HE3aleKHICTh Eg Bim KoHIEHTpamii
BITPOBAKEHOTO “T'OCTHOBOro” KOMIOHEHTY [9], a Takoxk
Te, M0 Yy 3a3HAYEHOMY KOHTEKCTI KOH]irypamiiina
entporis (mepuimii uwieH piBHAHHA (2)) Ta 3MiHa
napamerpy rpatkd (4eTBepTHil dieH piBHSHHS (2)) Tex
HE MaloTh  0E3MOCepesHBOr0  CTOCYHKY bi(s)
CIOCTEPE)XKYBAaHOI'O BIUIMBY MArHITHOrO TOJS  Ha
TEpMOAMHAMIKY ¥ KiHETHKY mponecy (opmyBaHHs
nBOX(a3HOro cTaHy iHTepKajary, OCKUIBKU IXHii BKIan

CYTTEBHMIl JHIIe TPH HAWMEHIIHX  (OYATKOBHX)
sHaueHHsx x [15, 16], TO BH3HAYANRHHMH 32
BHIIC3a3HAYCHI 3aKOHOMIPHOCTI TPUPOIHO BBaXKATH

SIBUIA, SIKI TIOB's3aHi, IMO-TIEpIIIE, i3 B3aEMOMIEI0 MiX
MarHiTHHMH MOMEHTaMH ,TOCTHOBOTO” KOMIIOHEHTY Ta
MOXKJIMBUM (POPMYBAHHSAM CyTiepriapaMartitHoro [6, 17]
CTaHy 1 BINNOBIIHUM JO HBOTO BIOPSJKYBAHHAM Y
MarHiTHOMy moji MarHiToaktuBHHX (a3. Ilo-gpyre, i3
BIUIMBOM MAarHiTHOTO TIOJIsi HA €JIEKTPOHHY MiJICUCTEMY
CIIOJIYKHY 1HTEpPKATIOBaHHS, 10 BUKJIUKAE 3MiHU B CHEPTii
B3aemoii “ricte-ricts” Ta monoxeHHi piBHA Depwmi
BHACNIIOK C(EKTIB 3CEMaHIBCHKOI JIOKami3amii 4u
JleJIoKati3anii HocliB ctpymy [5].

Y mnepuioMy BUNAAKYy MarHiTHE II0J€ BHKIHKAE
eQeKTUBHIIIE BIOPSAAKYBAaHHS MAarHiTOAKTHBHOI (a3u i,
TaKUM YHHOM, 3yMOBJIIOE OLIBIINI BUTpAlll B €HEPTil NpH
BIIPOBA/DKEHHI B MAarHiTHOMY TIOJNI TIIOPIBHSHO 3
BIIPOBA/DKEHHSIM 33 HOro BIJICYTHOCTI 3a pPaxyHOK
301IBIIEHHST JIONATHBOIO 3HA4YEHHS 3MIHM EHTPOMil
nportecy. Lle noOpe y3romkyeThecst 3 caMOIO HasIBHICTIO
TPBHOX OOJIacTe (ha30BOI JiarpaMu: B MEPINii B3a€MOIisA
MiX MarHiTHUMH MOMEHTaMH “TOCTHOBOTO” KOMIIOHEHTY

NPaKkTHYHO HE BI3yali3yeThCsl 13-32  HENOCTAaTHHOI
BiACTaHI MDK HUMH, B Jpyrii BOHa MOYHHAE
MIPOSIBJISITUCST 1 3aKOHOMIPHO 30€pira€TbCsi 3 POCTOM
KOHIIEHTpAIIiT BIIPOBAKEHOTO KOOAIBTY 3
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00J1acTh

PO3IIOBCIO/DKEHHSIM Ha TpPETI0  00JIacTh
omHO(a3HUX CTaHIB.

B napyromy Bumaziky, Oiunblimii BUrpaml B eHeprii
3YMOBJICHAH THM, IO IIiJ Ji€l0 MAarHITHOTO IIOJS
3MEHIIYETHCSI €HEprisl KYJIOHIBCHKOTO BiIIITOBXYBaHHS
MK  “rocrboBumMun’ KOMIIOHEHTAMH, a  BLIbHI
€HepreTUYHI CTaHW Ui BIPOBA/KYBAHUX EJIEKTPOHIB
OynyTh Jie)KaTu TIHOIIe y 3a00OpOHEHIM 30HI, IO CTae
MOXJIMBHM TIPH  3CEMAaHIBCBKIM  Jokamizamii. [lpwu
3€€MaHIBCBbKIM Jenokanizamii  e(QexkT NpOTHUICKHHM.
BriacHe mnepeBakaHHS LBOTO OCTAHHBOI'O (AKTOpy 1
3YMOBIIIOE, HaWiMOBIpHillle, MEHILINIA BUTpall B eHepril
npu (JOpMyBaHHI IHTEPKAJIATIB Y MATHITHOMY ITOJIi.

[TiaTBEepMKEHHSIM CYTTEBOTO BIUIMBY 3€€EMaHiBCBHKOI
JleNToKatizamii npu GopMyBaHHI CHONTYK iHTEPKATIOBAHHS
Ha iXHI BJIACTHBOCTI € pE3YJAbTaTH JOCIIIKEHHS
Y4acTOTHOL 3aJIeKHOCTI €JIEKTPOIPOBIAHOCTI
IHTEpPKaJIbOBAaHUX 3Pa3KiB, OTPUMAHUX y MAarHITHOMY
mori i 6e3 Hporo (puc. 3). Sk BUIHO 3 puc.3, MPOBIAHICTH

1E9 4

1E8 4

p, Om*cm

1E7 4

1000000 5

100000 +

10000 4

1000 T Ty
1E-3 0.1

1000 100000
f, Hz
Puc. 3. YacToTHa 3ajJeXKHICTE Omopy B370BX oci C
BuxigHoro ceneniny ramito (1) i Cogu42GaSe,
OTPUMAHOTO B HOpPMAaJbHHX yMoBax (2) Ta B
MarHiTHoMy monmi (3), BuUMIpsHI Tpu KiMHATHiit
TeMIIepaTypi.
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BHXIJTHOI MaTpHIIi CEJICHITy Tajlif0o, 3yMOBJICHA 30HHUMHU
HOCISIMH (HM3bKOYACTOTHA YACTOTOHE3ANCKHA JIIISIHKA),
BUMipsiHA TIpM KIMHATHIA TemrmepaTypi (fk 1 [aHi,
HaBe/IeHI Ha puc. 2) B3I0BXK Kpucramorpadiunoi oci C, €
OumpIl, HiK Ha JBa TMOPAAKHA  HIDKYOK  BiX
YaCTOTOHE3aJeKHOI  (3araJioM  Pi3HOIMPOIIAPKOBOI)
MPOBITHOCTI IHTEpKANAaTHOI CTPYKTYpPH, OTPHMaHOI Y
MarHiTHOMy IIOJli. Y CBOIO 4Yepry Ii¢ O3Hadae, IIo
MajaiHHA ONOpY CTajii TepeHeceHHs 3apsay, sKe
criocTepiraeTbcss TiIBKM Yy  aBoxdasnii  obmacri,
copMoBaHiit y MarHiTHoMy modi (puc. 2), BUKIHKaHe 11
MPUPOJOI0, KOTpa TIOB'si3aHa 13  CHIBICHYBaHHSIM
HEBIOPSZIKOBAHOI Ta MATHITOBIOPAAKOBaHOI (cymep-
mapamarHitHoi) a3, Ha Mexi SKHX CNiJl O4YiKyBaTh
CHJIBHOTO PO3CIIOBaHHS, MIO 1 CIIOCTEpIraeTbesi NpHU
MPOBENCHHI TPOIECY IHTEpKAAIil 0e3 HaKIaJaHHS
MmarditHoro mons (puc.2). B iforo mpucyTHOCTI
Mix{a3He CIIIHOBE PO3CIIOBaHHSI CYTTEBO ITOHMKYETHCH,
a 3HauuTh i magae ESR. Jlns omHodasuoi obmacti (I11)
xou Mixda3uuii Oap’ep i 3HuKae, npore ESR cyrreBo
3pocrae. O4eBUIHO, IO B I[OMY BUMAAKY (Wit x =
0,142) R,CPE, — nanka Bifo0Opaka€e mepeHeCeHHs 3apsay
yepe3 CHEPreTUYHUN penbed, 3a (DI3MYHOI MPHUPOIOI0
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BiIMIHHMI Bix penbedy iHTepKaynaTiB 3 JBOX(a3HOI
obnacTi.

XapakTepHOIO OCOOJIMBICTIO ITOJaHMX Ha pHUC. 3
YaCTOTHUX 3aJISKHOCTEH peabHOI YaCTUHHM KOMILIEKC-
HOro immenaHcy iHrepkanatHoi ctpykrypu Cogi1GaSe
B310BXK KpucTasorpadiunoi oci C (p » ) €, Ha BiAMiHY Bij
BHXiJHOT MaTpHIli, IX CyTTEBa HEMOHOTOHHICTh. OCTaHHE
CBIIYUTH TIPO Te, WO JUIS TaKoi CTPYKTYpH He
CrpaB/pKyeThess Biome [18] criBBigHOIICHHS st
ITOBHOI MPOBITHOCTI :

0= 04t A", 3)

Jle O4c — BUMIpSHAa Ha IIOCTIHHOMY CTpyMi mNHTOMa
€JIEKTPOIPOBIIHICTh, 3YMOBJIEHA HAasSBHUMH IIPH JaHid
TeMIlepaTypi 30HHHUMHU HOCIIMH CTpymMy, A 1 N
napameTpy, HI0 3ajJexarh BiJl TEMIepaTypH 1 CKiany.
Npyruii wien y (3) npeacrasisie co000 MOMAPU3AIIHHY
KOMITOHEHTY MOBHOI €JIEKTPOIIPOBIHOCTI SIKY, 30KpeMa,
(OpPMYIOTh TIEPECKOKH HOCIIB 3apsay I10 JIOKaJi30BaHUX
cTaHax moom3y piBHsI PepMi, ab0 mpolrecH 30ymKEHHS

— 3aXOIUIEHHAd 1X Yy XBOCTM 30H YH B 30HHU
HEJIOKaJIi30BaHUX CTaHiB. MoxnuBa MIPUYUHA
BIIXWJICHHSI EKCHEPUMEHTAIbHUX 3aJIKHOCTEH, II0

BiJI0OpakaroThCcst KpuBUMH 2 1 3 Ha puc. 3, MOB’si3aHa 3
TUM, MI0O MEXaHi3M NEepPEHECEHHsS 3apsay IepIeH/IH-
KYJSIPHO IIapaM y Takiil CTpyKTypi pOpMYIOTh HE TUTBKH
30HHI HOCIT Ta TIEPECKOKH IO JIOKAJi30BaHUX CTaHAX, aje
i TpolecH 3aXOIUICHHS-3aTPUMYBaHHS — BUBLIbHEHHS
HOCITB 3 KBaHTOBHX $IM, YTBOPEHHX Ha MiX(a3HUX
MeXaxX HalliBIPOBIIHMKOBOI MaTpHlli Ta “rocThOBOro”
KOMITOHEHTa. HakiajmaHHs MarHiTHOrO IOJSl IMijJ 4ac
CHHTE3Y Jeno 3TIIAJUKYE CIIOCTEPEKYBAHY
HEMOHOTOHHICTh, 3aCBIAYYIOYM 3MIHY €HEepreTHYHOl
TOIOJIOTIT JJOMIIIIKOBUX CTaHIB B OKOJIi piBHS Depmi.
ExcriepumeHTanbHUM ~ OOTPYHTYBaHHSIM  TakKOTO
MIPUIYIIEHHS MOXXYTh CIY)KUTH BiJOOpa’ke€HHS OBHOTO
IMIIeaHCy B KOMIDIEKCHIHM TUIONIMHI 3 KOOPAWHATHUMH

ocsimMu - ReZ — ImZ, Bimomi sk miarpamu Haiikeicta
(puc. 4).
1E8
N z
£
1E7 4
1000000 4
100000 4
10000 \.6122390 ru)‘ .

10000 1000001000000 1E7  1ES
ReZ

Puc. 4. Jliarpamu HalikBicTa /i BUXiJIHOT'O CEICHITY

ramito (1) i Cog140GaSe, oTpuMaHOro B HOPMAaIbHHUX

yMmoBax (2) ta B MaruitTHomy moini (3), BUMipsHI TpH

KiMHaTHil TemrepaTypi.
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JiticHo, sk 0ayuMO 3 HAaBEIACHUX JaHUX, I
BHXiHOI  MaTpumi  romorpad  iMIEZaHCYy — Mae
OMHOJYIOBUH XapakTep, IO BigoOpakae €MHICHUIMA
BIIKJIMK JIOKAJi30BaHMX CTaHIB Ta YacCTOTO3aJICIKHHIMA
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iMnenanc. [lpu 1poMy perakcalliiiHi NpoLEcH MaloTh
JIEIIO PO3IOMITICHI YacH penakcallii, OCKUIbKA OTpUMaHa
Jtyra BiJIpi3HSAETHCS BiJ MIBKOJA, LEHTP SKOTO JIOKUTH Ha
oci peanmpHoi yacturu immenancy [19]. [ust cTpykTypu
Co014,GaSe, cHTE30BaHOI SIK B MAarHiTHOMY MOJI TakK i
0e3 Hporo niarpama HaiikBicta TpaHchopMyeTbcs 10

CPE C1 C2 Cs
R R4 R> R3
6)

CPE 3

a)

CPE 4 L2 CPE2

R4 Rz

B)

Rs

Puc. 5. 3acTynHi eIeKTpUYHI CXEMH JUIS BHXIIHOTO
kpuctany GaSe(a) Tta crpykTypu Cop142GaSe,
CHHTE30BaHOI 3a HOpMambHHX yMOB (0) 1 B
MarHiTHOMY modi (B).

TPBOX/IYTOBOI'O XapaKTepy, CEpeqHbO- i HU3bKOUACTOTHI
BITKM SIKOi HaWiMOBIpHIiIIe BifOOpa)KaroTh NEPEHECEHHS
3apsmy BIONOBIAHO dYepe3 MpPOUIApKH 3 “TOCTHOBUM”

KOMIIOHEHTOM ta  Mibkdasni  wmexi. Ilpum
MarHiToOpi€HTOBaHii “rocThoBii’ mijcHcTeMi BiTKa
roznorpady HaHMKYOT YaCTOTH YaCTKOBO

MEPEMINIAEThCA Y IHAYKTUBHUN KBaJpPaHT KOMILICKCHOI
IMIICTAHCHOT TUTONMHMA. Takuil egekT, BiIOMHUH SK
sBHIle “Big €eMHOI” eMHOCTI (BJacTHBe, 30KpeMa,
CTpyKTypaM 3 kBaHTOBHMHE simamu [20]), Mae BakiuBe
MPaKTUYHE 3HAYEHHS Ui (HOpPMYBaHHS HAHOBUMIPHHX
O€3KOTYNIKOBUX  JIiHIH  3aTpuMKH, Oe3MOcepeaHbO
IHKOPIIOPOBAHUX B CTPYKTYPY HAHOYHITIB.

Buxonsun 3 BHUIICBHKIAACHOrO,  CTPYKTYpPY
iMIIeqaHCHUX Mojeell y npeacrasierni Boiira [13] s
BUXiTHOTO KpucTany Ta iHTepkanary Cog140GaSe,
CHHTE30BAaHOTO 33 HOPMAJIBHHX YMOB i B MAarHiTHOMY
MoJIi MOYKHA TOAATH BIANOBIAHO y BUDIAI a, 0, 6,
HaBeAeHUX Ha puc. 5. [naykTuBHICTH Ly Moaemoe BiiacHe
JMMITYIOYMH y BIANOBIJHOMY YacTOTHOMY iara3oHi

18 1
16

141

Inc

12

104

1000/T
Puc. 6. 3anmexsocti  In(o) 1000/T  mnst
MOJM(IKOBaHUX TMPOIIAPKIB MaTpHIi Y CTPYKTYpi
Coo14GaSe, cunTe30BaHil 32 HOpManbHUX YMOB (1)
Ta y MarditTHoMy modi (2).
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Puc. 7. a) YacToTHI 3aJIeXHOCTI TaHTeHca KyTa BTpart, BuMipsHoro mpu 300 K neprneHAnKyIapHO 0 mapis
HaHOCTPYKTYpH Cog147GaSE, 0TpuMaHoi 32 HopManbHuX yMOB (1) Ta
y MarHiTHOMY modi (2); 6) TeMIepaTypHi 3aJIe)KHOCTI TAHT€HCca KyTa BTpaT, BuMipsHoro Ha dactoti 1065 I'if
MEPICHUKYIIAPHO 10 HIapiB cTpykTypu Cog 142GaSe, oTpuMaHoi 3a HOpMaIbHUX yMOB (1) Ta y MarHiTHOMY IoIi
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Puc. 8. a) UacToTHI 3aI€KXHOCTI Ji€IEKTPUIHOI IPOHUKHOCT, BUMipsiHoi mpu 300 K nmeprneHAnKyYIIpHO 10 miapis
BuxiaHoro_ceneHiny ramuito (1) i Cog14,GaSe, cuHTE30BaHOTO B HOPMANBHUX YMOBax (2) Ta
B MarHiTHOMY Toii (3); 6) TeMIepaTypHi 3aJIeKHOCTI AieNeKTPUYHOI MPOHUKHOCTI, BUMIpsHOI Ha yacToTi 2,8 T
MEePIeHUKYIIAPHO J0 HIapiB BuXiAHOro_ceneHiny ramito (1) i Cog14,GaSe, cHHTE30BaHOTO B HOPMAJIBHUX YMOBAX
(2) Ta B maruiTHOMY M011i (3).

BIUIMB TIPOIIECIB 3aXOIUIEHHSI HOCITB 1 IX yTPUMYBaHHS Y
KBaHTOBHX sMaxX 3 MOAW(IKOBAHMM MAarHiTHHM IIOJIEM
€HEePreTUYHHIM CIIEKTPOM YIIPOIOBIK Yacy, CIIIBMIPHOTO 3
MBOEPIOZIOM CHHYCOiJaJIbHOTO CHTHAITY.

[NepeBipka amekBaTHOCTI MOOYHOBaHOI MOZENI ISt
MaKeTy eKCHepUMEHTAIPHUX JaHUX IIoKa3ana, Mio:
xoedirient Kpamepca-Kponira e mepesminysas 3-10°, a
PI3HHUIICB]I YaCTOTHI 3aJIGKHOCTI TEPIIOrO MOPSIAKY MaJH
TOBHICTIO BUMAJKOBUI xapaktep. B ngaHomy pa3si
rapamMeTpuyYHa KOMIT FoTepHa ineHTH(IKaIlisl Aajga 3MOry
3HaliTH  3HaueHHs L;, sdKe cCKiIalo  BENUYUHY
3.3*10’ FH/CMZ, mo € y ~100 pa3 BumuMm, HiX IS
MaKpOIUTAHAPHHUX CTPYKTYP COHAYHHX eneMeHTiB [13].

3 Merowo jeramizamii  (i3UYHHX ~ MeXaHi3MIB
CTPYMOIIPOXO/PKEHHSI B CHHTE30BAaHHX CTPYKTypax OyB
MPOaHANII30BaHUI TEeMIlEpaTYpHO3aIeKHUI  IMITeIaHC.
Jns uporo i3 3anexuocredt 1m(Z) = f(Re(Z)) snaiineno
YacTOTH, LIO BiJIIOBIIAIOTh 32 TEMIIEPATYpHY ITOBEIIHKY
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30HHUX HOCIIB Yy 3MIHEHHX IHTEPKAJSIIEI0 IpOLIapKax
MaTpuli CeNeHily Tramio. BimnoigHi Toukd Ha
miarpamax Haiikgicta (puc. 4) mo3Ha4yeHi CTpiIKaMu.
3Haiifedi BiOOpakKEHHsS TEMIEpaTypHOI MOBENiHKU
MPOBITHOCTI  30HHUX  HOCIIB B appeHiyCiBCHKHX
KOOpJIMHATax HaBeieHi Ha puc. 6. Hacammepen BuiaHO
CYTTEBY BIIMIHHICTh B MEXaHi3Max MEepEeHECEeHHs 3apsi Iy
B iHTepKajarax, CHHTE30BaHUX B MarHiTHOMY Iomi i 0e3
Hporo. OOuyMcieHa eHepris TepMi4YHOi akKTHBalili B
MepIIOMy BHIAAKy Ckiana BennunHy 41 meB, a B
npyromy 26 meB. HaiiOinpm 1ikaBuM € ¢GaxT 3MiHU
MeXaHi3My MPOBIIHOCTI TMPH IOHWKEHHI TEMIIEpaTypH,
BUKJIMKAaHOI ~ BIUIMBOM MAarHiTHOIO MOJS Ha MpoLeC
dopmyBaHHs iHTepkamary. MMOBipHO BiH TonNsTaE y
MEHILIOMY pO3citoBaHHI HOCITB CTpyMy Ha
BIIOPSIKOBAHUX CITIHAX “TOCTHOBOI  ITiJICHCTEMU.

AwHani3 nonspuzalifHUX BIACTHBOCTEH OTPHUMAaHHX
CTPYKTYp TPOBOIMBCA Juisi | KBaxpaHTa IUIONIMHU
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Puc. 9. TemnepatypHa 3aJICKHICTh
TepMmoraibBaHiduHoro  edexkty B Cog14,GaSe,
CHHTE30BAHOrO B HOpMajbHUX yMoBax (1) Ta B
MarHiTHOMY 1o (2).

KOMIUIEKCHOTO iMIleancy. B 1poMy pasi 9acToTHi
3alIe)KHOCTI TaHreHca kyta Brpar (Hampukian, mist 300 K)
HaBefneHi Ha puc. /a. OTpumaHi [aHi HacamIiepen
3aCBIJUYIOTh IOSIBY MICIISl IHTEPKATIOBAaHHS MaKCUMYyMIB
B okomi wactotm 1065 Tu. [ns 3'scyBaHHs iXHBOI
MPUPOAM  JOCTIPKEHO  TEMIEpaTypHI  3aJeKHOCTI
TaHreHca KyTa BTparT JUisl 3a3Ha4eHol 4acToTH. Sk BUIIHO
3 puc. 70, mia crpykrypu Cog14,GaSe, orpumanoi B
MAarHiTHOMY oJi, 3anexHicts tgd(7) mae “knacuaHuii”
XapakTtep, MPUTaMaHHUI BTpaTaM Bia mposimHocTi [21],
SKMA B HaIIOMy BHUIAJAKYy 3YMOBJICHUH IpolecamMu
30y/KEHHS HOCITB 3 MACTKOBHX IIEHTPIB y XBOCTH 30H YU
B 30HM HEJIOKAII30BaHMX CTaHiB. A ochb A
JOCTIPKYBAHOI CTPYKTYPH, OTPUMaHOi O€3 MarHiTHOTO
monmsi, Makcumym B tgo(f), 3 ormimy Ha #oro
TeMIIepaTypHy MOBeAiHKy (puc. 70, kpuBa 1) Baxko
TIOB’ SI3aTH JIMIIIE 13 3a3HaUYEHUMH TpotiecaMu. O4eBU/IHO,
10 HOro mosiBa BUKJIMKaHa pelaKkcalliiHUMU MpolecaMu
IHIIOI MpUpOAH, sIKi (OpMaNFHO MOXKHA BIHECTH M0
MPOLIECiB 1e0a€BCHKOrO TUITY. MOXHA MPUIYCTUTH, L0
iXHIi MeXaHi3M 3yYMOBJEHHIH 3MIiHOIO IMIEIaHCy
KBAaHTOBHX 5M (fK HEOTHOPIMHOCTEH), EKpaHOBAHUX
MIPOCTOPOBHUM 3apAI0M, 00 IHITUMH CIIOBAMH € TTiICTABH
TOBOPHUTH TIPO penakcariito Makcsesna — Baruepa [22].
Ile B cBOIO Uepry Ja€ MOXJIHMBICTH OUiKYBaTH BHCOKOT'O
3HAYCHHS MiCNeKTPUYHOI MPOHUKHOCTI (£), OCOOIUBO Y
HU3bKOUYACTOTHI# o0nacTi. JlilicHo, sik OaunmMo 3 puc. 8a,
3HaveHHs1 ¢ i1 Cop14,GaSe, OTpUMaHOro B MarHiTHOMY
mom csrae KomocanbHHX 3Hadenb ~3*10° ma wacrori
2,8Tu. Takoro mOpAAKY 3HA4YEHHsS Ji€JIEKTPUYHOL
MPOHUKHOCTI TPUTAMaHHE 1 HENAaBHO CHHTE30BAaHUM
crpykrypam CaCusTi401, [23].

VY BucokouacToTHI# obnacti, Hanpukiaz mpu 25 kl'n,
BOHA IOMITHO CIIaJa€, MPOTE 3aJMIIAIOYUCH HA JIOBOJI
BHCOKOMY piBHI ~1,2% 10°. Bepyu 10 yBarw, 1o 3HAYCHHS
TaHI'€HCa KyTa BTpaT Ul JaHOI YaCTOTU IPU KiMHATHIH
temrepatrypi ckiagae 0,46, MaeMo KOHJEHCATOpPHY
CTPYKTYpy BHCOKOi moOpotHOcTi. Ii mapamerpm s
Co0140GaSe, cuHTE30BaHOrO ©€3 MAarHiTHOro IO,
CKJIAIAI0Th Bimmosiamo & ~ 1,2*10% tgo ~0,08.

Buieonucanuii MexaHi3M penakcaniiHuX MpoIeciB,
nependayae MOMJIUBICTh BUHUKHEHHS — €IEKTPETHOI
noysipu3allii, 30KpeMa 3a PaxyHOK IIOSIBH T'OMO3apsiy
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BHACJIIIOK BUILE3TaAaHOr0 3aXOIUJICHHs 3apsiIiB MO pi3Hi
O0okn mactok. Toai cHocTepexxyBaHy aHOMAaJIbHY
YaCTOTHY JUCIEPCII0  JieNeKTPUYHOI  MPOHHKHOCTI
(puc. 8a, xpuBa 3) MOXXHA BiTHECTH HE TiJbKH 10 MOSBH
JIOAATKOBOI ~ momspu3amii  NpH  IEPECKOKOBOMY
MEPEHECCHHI 3apsaay MiK IeeKTaMH, OCHOBHUUN CTaH
SKuX € HelirpanbHuM [24], ame i 10 eKpaHyBaHHS
CIIEKTPETHOI TOJIIpU3allii HOCIsIMHM, BHUBIJIHPHCHHUMH 3
KBAHTOBHUX SIM. Jiiicuo, IOCIIKEHH S
tepmocTuMynboBaHoi aenomsipusariii (TCH) Cog14GaSe
BusiBiIH nosiBy ctpymiB TCJI. binbmre Toro, EPC, mo ix
TeHepye, csra€  JIOCUTh  BHCOKMX  3HaueHb B
HerepepBHOMY pexkuMi (puc. 9), MepeBHUIIYIOYH Maixe y
8 pasiB Bimomi ganmi st ONS [25-27]. Tlpuuuny 1BOTO
MOXKHa 3pO3yMITH, IPUHMAIOUH JI0 YBard MOJIEIb SIBHIIA,
3alpolOHOBaHy aBTOPaMU IIUTOBaHMX poOiT. Bona
noyisrae B ToMy, 1o redepyBanas EPC posnounHaeTbes
TOJ, KOJHM TPH MiJABUIICHHI TeMIeparypu e(peKTUBHHI
OOpiBCHKHMH  pafiyc  HEpiBHOMIPHO  PO3MOALIEHOL
nominiku (ap) i AebaeBCchkuil pamiyc ekpanyBaHHS (8p)
MOTCHINANY Ii€i TOMIIIKK BIIbHUMHU HOCIIMU CTarOTh
piBHEMU. BennunHy HanpyXeHOCTI EIEeKTPUYHOTO OIS
E B 1poMy pa3i MOkHa BU3HAYUTH 32 (HOPMYIIOLO:

E= l gradn (4)
Ny

ne D i n — BignoBigHO KoedimieHT audy3ii Ta KOHIIEHT-
pallis BUIbHUX HOCIIB , i — IXHS pyXJIMBiCTbh, Ny — KPUTHY-
Ha KOHIIEHTpAlis BUTBHUX HOCIiB, JOCTaTHS IS
eKpaHyBaHHS KYJIOHIBCHKOTO MOTEHINany qoMimku [26].
3 mporo SKpas i Ciliaye, IO BJIACHE IHTEPKAJISIIAHUMHU
MeToAaMHu, Oa3ylouuch Ha  MOJAETI  CTaaidHOTO
CIICIIOHYBaHHS [28], MOKHA iJIECIPSIMOBaHO
OTPUMYBaTH TOTPIOHI PI3KOTPai€HTHI CTPYKTYpU 3
MOTPIOHUM TIOPSIAKOM BHYTPIKPUCTAIIYHOTO
KOMYTYBaHHs, TOOTO JocsraT BHCOKUX 3HaueHb EPC.
Opnak, cCoig  3ayBakuTH, IO  CHOCTEpEeXyBaHa
HemoHoToHHicTh Ug (T) Moxe cBimuuTu i mpo Gimbin
cKiIazHui MexaHi3Mm reHepyBanHs EPC, skuil BkiIrouae i
peakcario €JIeKTPETHOL MOJISIPU3aITii, TOOTO
penakcaliifo rerepo3apsaay — KBa3imurmolniB, chopMoBa-
HUX “rOCThOBMM” 10HOM 1 HEJIOCKOHAIICTIO TPATKH.
[IpoBeneHHsT CHCTEMAaTHYHUX IOCHTIPKEHb BETHMYMHH 1
3HaKy CTPYMIB TEpMOJCTIONAPH3AIN] TPH  Pi3HUX
LIBHAKOCTSIX JIIHIHOrO HarpiBy JacTh BiIIOBiAB PO
CIIYIIHICTh TaKOI MOXKJIUBOCTI. B pasi 1i MO3UTHUBHOCTI 11¢
BiJIKpHUE yHIKaIIbHI MOXJTUBOCTI CHUHTE3Y
HAaHOMAarHeTOEJEeKTPeTiB 1 (OpMyBaHHS Ha aTOMHO-
MOJICKYJISIPHOMY PiBHI €JIEKTPETHO — (DYHKI[IOHATBHUX
OJIOKIB 3 BHUCXIJHMM IHTCTPOBAaHMM “BHXOIOM" Ha
MaKpOKpHCTAIl.

BucHoBkn

1. BruiuB MarHiTHOTO MO Ha TEPMOIAMHAMIYHI 1
KiHeTHYHI  mapamerpu  (QOpMYyBaHHS  IHTEpKalaTiB
CoxGaSe crae akTyalbHUM IpH 3HAYE€HHI KOHIIEHTpAIii
BIIPOBAJDKECHOTO KOOAJIBTy, M0 3a0e3leuye B3aEMOII0
MiX MarHiTHUMH MOMEHTaMH “TOCTHOBOTO” KOMIIOHEHTY
1 yTBOpEHHS 3apOJIKy CyrneplapaMartiTHoi (asu.
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2. IlepeBaxkanHs BKJNaay BiJl 3€EMaHIBCHKOL
JleNioKaizamnii HOCIiB CTpyMy HaJl CIIIHOBUM BIIOPSIIKY-
BaHHSAM 3yMOBJIOE MEHIIE 3HAYCHHS 3MIHH EHepril
I'i66ca mponecy ¢opmyBanus intepkaiatie CoGase y
MarHiTHOMy TIOJIi TIOpiBHSHO 3 (OpPMYBaHHIM 3a
HOpMaJbHUX YMOB.

3. TocninoBuuil exBiBaneHTHU omip ESR 3aranom
Ta Omip CTajii MepeHeCeHHs 3apsIy, 30KpeMa, B Iporieci
IHTepKaJTIOBAaHHS KOOAJIhTOM CEJICHIMY Tajlif0 HaHBHIIUMA
Ui 1BOX(a3HUX CTaHiB, COPMOBAHUX O€3 MarHiTHOrO
Noyis i Mae TPOTWISKHHH XapakTep IpU IPOBEICHHI
MpolLeCcy iIHTepKaIALil B MAarHITHOMY TIOJTI.

4, HaiicyTTeBilnii BIUIMB MAarHIiTHOrO  IOJI,
HaksaaeHoro B3noBxk oci C MoHokpucrany GaSe npu
cuHTe31 crmonyku inTepkamoBaHHs Cog14GaSe na i
BJIACTHBOCTI BUPA)KAETHCA Y '

- TepeMilleHHI  HAWHM3bKOYACTOTHINIOI  BITKU
niarpamMu HalikBicta y iHAYKTUBHUE KBaJpaHT KOMILIEK-
CHOI IMIEIAaHCHOI IUIOIIMHU Ta (OPMyBaHHS CHUCTEMH 3
IHIYKTUBHUM (Bil' EMHOEMHICHHM BiIryKOM);

- CWIIFHOMY 3MEHIIICHH] PO3CiIOBaHHs HOCIiB CTpyMY
Ha BIOPSAAKOBAHHUX CITiHAX “TOCTHOBOI” MIACUCTEMH Ta ii
BU3HAYAIILHOMY BKJIaJi B MEXaHi3M NPOBIJHOCTI NpHU
Hu3bkux (< 200 K) Temnepartypax;

- spocramHi g0 riranrcekux (~3*10°) 3Hauens
HHU3BKOYACTOTHOI Ji€IeKTPUYHOI MPOHUKHOCTI.

5. Crnonyku inrepkamoBanus Co,GaSe MOXyTh
3HAWTH IIMPOKE MPAKTHYHE 3aCTOCYBAHHS, SIK CTPYKTYpH

BHCOKOJIOOPOTHHUX KOHJICHCATOPIB HAJBEIHMKOI €MHOCTI
Ta EJNEeKTPETHHX HAHOTeHEepaTopiB, MapamMeTpamMH SKUX
MOXKHa K€pyBaTH MarHiTHUM TOJIEM, HAaKJIaJIeHUM TIpH iX

¢dbopMyBaHHI.

Poboma euxonana 3a ginancosoi niompumru
npoexmy  CRDF/USAID (UKX2-9200-IF-08) i
Minicmepcmea oceimu i nayku Yxpainu (M/130-2009).

Iloknaoox H.T. — Monoammii HayKOBUH CITIBPOOITHHK
Katenpy iHKEHEPHOr0 MaTepiallo3HABCTBA 1 PUKIIAIHOT
¢izuku  HamionaneHoro yHiBepcurery «JIbBiBChbKa
MOJIITEXHIKA;

Tpuzopuax I.I. — noXTOp TEXHIYHMX HayK, mpodecop,
3aBigyBau Kadenpu iHXEHEpHOrO MaTepiajo3HaBCTBa 1
npukinagHoi  ¢isuku  HamioHambHOTO — YHIBEpCUTETY
«JIpBiBCHEKA MOJIITEXHIKAY,

Byosynax I.M. — noxkrop (i3uKo-MaTeMaTHYHUX HayK,
TPOBIJIHUI HAYKOBHH CHIBPOOITHMK Kadempu marepiaio-
3HABCTBA 1 HOBITHIX TexHonoriii [IpukapnaTcekoro
HalllOHAJILHOTO YHiBepcHuTeTy iMeHi Bacusa Credanuka;
Ocmadhiiiuyx  b.K. — nokrop ¢i3nKo-MareMaTHIHUX
HayK, wieH-kopecnoHneHT HAH VYkpainum, 3aBigyBau
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The effect of magnetic field on thermodynamic and kinetic parameters of formation Co,GaSe intercalates is
explored in the article. It is shown, that magnetic field applied at C-axis direction of GaSe single crystal alloyed by
Co results in a formation of the system with inductive (negative capacitive) response, great decreasing of current
curriers scattering on ordered spins of “guest” subsystem and giant increasing (up to 3-10° value of low-frequency
permittivity. It is set, that prevalence of contribution from zeeman delocalization of current curriers above spin
ordering results in decreasing of Gibbs' energy change of formation process of Co,GaSe intercalatesin magnetic field
comparatively with their formation under normal conditions.
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