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3nificHEeHO pO3paxyHOK €JIeKTPOHHOI CTPYKTYpH iHTEpMETATiYHUX HamiBOPOBiAHMKIB ZrNiSn mpu jeryBaHHi 1x
aKIENTOPHUMH JIOMILIKaMK LUIIXOM 3aMimenHst atomiB Ni Ha Co. BUsIBICHO OCLMITIOOUMIT XapaKTep 3alIeyKHOCTI
TYCTHHHU CTaHIB Ha piBHI ®epmi Bi KOHIEHTpAlil aKIEeNTOPHUX AOMILIOK Ta MiATBEPIKEHO EKCHEPHMEHTAIBHO
CIIOCTEepEXKYBAaHUH TMepexiZi MPOBIAHOCTI MHieJeKTpHK-MeTan (mepexiy AHAEpcoHa). 3ampomoHOBaHA MOJENb
nepeOyI0BH JOMIIIKOBUX JOHOPHOI Ta aknenTopHoi 30H ZrNi;,Co,Sn.

KonrouoBi c10Ba: HamiBIPOBITHUK, aKIEITOPHA AOMIIIKA, piBeHb DepMmi, eTeKTPOIPOBITHICTS.
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Beryn

B npexacrasneniit po6oTi MU 3aBepIIIMO, pO3IOYATE
B [l], mOCHimKEHHS MeXaHi3MIiB EJIEKTPOIPOBIAHOCTI
IHTepMeTaTiuHIX HAMIBOPOBITHUKIB 7-ZrNiSn, CHIBHO
JIErOBaHMX aKIEeNTOpHUMH noMimkamu Co  (3d'4s%)

(Ny~ 10 + 10* CM'3), BBEJCHUX B HAIliBIIPOBIIHUKH
nisxoM 3amimenns atomiB Ni (3d%4s).

Pesynbrat = eKCHEpUMEHTANBHUX  JOCHIIKEHBb
TEMIIEPATYPHUX 3aJIe)KHOCTEN MMATOMOT

€JIEKTPOIPOBIAHOCTI, KoedilieHTy 3eeOeka Ta MarHiTHOT
cnpuiinsitnuBocti ZrNip ,Co,Sn B [1] He mornm Oytu
NOSICHEH1 B paMKax MoJeJiel JMIIe OJHIel aKuenTopHol
YH TOHOPHOI TOMIIIKOBHX 30H [2-5]. Sk pe3ymbrar, B [1]
OpY  aHANi3l CKCIEePUMEHTAILHUX pPe3yJbTaTiB  0yJio
3pO0JICHO PsIIl IPUITYLIIEHb.

Tak, mpumymieHHs Mpo iCHyBaHHS B 3a00pOHEHIH
30HI HamiBrpoBigHUKIB ZrNi;,Co,Sn oIHOYacCHO HBOX
JIOMIIIKOBAX 30H — KOHTPOJBOBAHOI aKIENTOPHOI Ta

HEKOHTPOJILOBAHOI JIOHOPHOI Ta MPHUIIYIIEHHS Ipo
MEXaHI3MH MOXJIMBOi iX TiepeOyZoBH TIpH 3MiHi
KOHIICHTpALii aKIeNTOPHMUX OOMIINIOK mepeadayac,

30KpeMa, HEMOHOTOHHY 3MiHY T'YCTHUHY CTaHIB Ha piBHI
®epmi (N(EF)) Big xoHmeHTtparii gomimok. B [1] mu
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MOB’s3a]M 1€ AK 31 3MIHOIO CTYHEHIO KOMIICHCAIlil
HariBIPOBITHHUKIB, TaK 1 pO3MIpiB IOMIIIKOBHUX 30H Ta 1X
pO3TallyBaHHs BIHOCHO BEpLIMH 30H HENEpepBHUX
enepriii [6]. Ockinbku B ZrNi;_,Co,Sn aj1st KOHIIEHTpaLIii
aKIENTOPHUX JOMIIIIOK, 110 BiAmoBinae ckiagam x < 0,6,
piBerb ®epmi (Er) QIKCYEThCS OIHIEIO 3 KYJIOHIBCBKUX
IIIJIMH JIOMIIIKOBUX 30H, TO IepedynoBa JOMIIIKOBHX
30H TIOBMHHA CIPUYMHUTH HEMOHOTOHHUH npeid Ef.
OrnocepeaKoBaHO TakWii HEMOHOTOHHWM apeld piBHS
®epwmi B [1] mOB’ 13211 3 HEMOHOTOHHOKO 3MIHOIO CHEPTi
aktuBarii 3 Er B 30HH HemepepBHUX eHepriit (g)). Came
el eKCIIepUMEHTAbHUA pe3yJabTaT OyB BigIPaBHOIO
TOYKOIO 3p00JIeHHX B [ 1] mpUITyIIEHB.

BusiBnenwnii B [1] mepexia MpoBiTHOCTI JiCIEKTPUK-
MeTal TpHu 30UIbIIEHHI KOHIEHTpAIil aKIEeNTOPHUX
JIOMIIIIOK, IO BiamoBigaroTh ckiaaaam ZrNi;_Co,Sn (x >
0,06), Mu TOB’s3aMM 3 MOXIWBUM TIepexonoMm Ep
CHOYATKy Ha Kpall PyXJIUBOCTI BajeHTHOI 30HU (Ey) 3
MOJABIIAM TIEPEXOJOM Y BalleHTHY 30HY (x > 0,08).
SIKIIO J1aHe TPUITYIIEHHS € TaKOX BIPHUM, TO Hepexin
MPOBIAHOCTI TICICKTPUK-METAN € EPEX0a0M AHIEPCOHA
[7].

Takum 9uHOM, 3HATH YH MiATBEPAUTH 3p00ieHi B [1]
NPUIYIIEHHS  MOXHAa JIMIIE  JOCHIMBIIK  3MiHY
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€JIeKTPOHHOL CTPYKTYpH IHTepMeTaTiTHIX
HamiBnpoinaukiB ZrNi;,Co,Sn. Came 11¢ 1 € TOJIOBHOI0
METOIO 3aIIPOIIOHOBAHOI pOOOTH.

I. Pe3yabTar po3paxyHKy

€JICKTPOHHOI CTPYKTYPH
ZrNi; ,Co,Sn Ta ix 00roBopeHHs

Pospaxynok enekrponnoi crpykrypu ZrNi;,Co,Sn
3nilicHIOBaBcs MeTosoM (yHkuUiil ['pina B HaOmKeHHI
korepentHoro mnoreHuiany Koppinru-Kona-Poctokepa
(KKR-CPA-LDA) [8]. Kpucranmiunmii norteHuian Ta
CJIEKTPOHHA 3apsi/ioBa T'yCTHHA BUOMpanucs chepudHo-
CHMETPUYHMMH B cepeluHi cdepu Ta HE3MIHHUMH B
npoMixkHiE ~ obmacti (Merom  “muffin-tin”). B
IHTepMEeTaJiYHIX HAMiBIIPOBITHUKAX CTPYKTYPHOTO THITY
MgAgAs nume Tpu 3 YOTHPHOX MOXIIMBHX aTOMHHUX

nosuniii 3 cumerpicto 43m € zanosHeHmmu. Jlns
301IbIICHHS IMIJIBHOCTI YIMAKOBKHM KOMipku Biruepa-
3eiiTa MU BBEJH J0/IaTKOBY MOPOXHIO chepy HABKOJIO
YeTBEePTOi, HEe 3alHATOI mo3muii. Panmiycn cdep, mo He
MEepEeKPUBAIOTHCSI, BUOUPAIN TAKUM YHHOM, 1100 TOCATTH
MaKCHMaJIbHOTO 3allOBHEHHS KOMipku Birmepa-3eiiTma.
3nificHIOBaBCSI PO3paxXyHOK SK MOBHOI T'YCTHHH CTaHIB
(DOS), Tak i okpemi mapHiaJibHi BHECKH BiI Pi3HUX
aTOMIB Ta ENEKTPOHHUX OOOIOHOK 3 /., = 2 I BCIiX
THIIIB aToOMIB. [Iponenypa CaMOY3TOKECHHS
BUKOHYyBanacs AOTH, JOKH Pi3HHUL 3HAYeHb NMOTEHINATY
HE gocsrania 10 Ry.

Ha puc. 1 nmomano pe3yiabraTd pO3NOALLY
€JIGKTPOHHOI TYCTHHU JUII KOXHOTO 3 KOMIIOHCHTIB
ZrNi;,Co,Sn Ta cyMapHHMH pPO3NOAIT IS PI3HUX
3HaueHb X. 3 puc. | cmigye, mo ZrNiSn (x = 0) €
BY3bKO30HHHM HaliBIPOBITHUKOM. JlaHWHi BHCHOBOK
Y3TOIKY€EThCS K 3  pe3yiabTaTaMH  TEOPETUIHUX
PO3paxyHKiB, 3MIHCHEHHX METOIAMHU IICEBIOIIOTEHINIAY
[9], KKR [10] i KKR-CPA-LDA [11], Tak i 3
YUCICHHAMH  EKCIIEPUMEHTAJIBHUMHU  pe3ylbTaTaMH,
30kpema [1-4, 12, 13].

3 puc. 1 MoxxHa Takox OauwntH, MmO piBeHh Depmi
pO3TanIoByeThCsl B 3a00pOHEHi 30HI Ol AHA 30HH
npoBigHOCTi. Take po3ramryBanHs Er € XapaKTepPHUM IS
JOMIIIKOBHX HAIMIBIPOBIIHUKIB EJIEKTPOHHOTO THITY
NpPOBITHOCTI 1 OOYMOBJICHE EHEPreTUYHHMH DIBHSIMH,
CTBOPEHMMH JIOHOpHMMH paoMmimkamu. Came Take
posramryBanHss FEr B ZrNiSn o00yMOBJIIOE  HOro
CJIEKTPOHHUH THI TPOBIAHOCTI B JOCIHIKYyBaHOMY
iHTepBaJi Temmeparyp a 3HaK KoedimieHTy 3eebeka,
BiAMOBIAHO, 6 BiJ’€MHHM, )14 (0) TaKOXK
CriocTepiraeThest B ekcriepumenri [1-4, 12, 13].

3amimenns atoMiB Ni Ha Co B IIOCTiIKyBaHOMY
MPOMIKKY KOHIIEHTpAIliil aKIEeNTOPHUX JOMIIIOK, IO
BiAmoBigae cKJIagaM Z1rNi;_Co,Sn, 0<x<0,1,
MPAaKTUYHO HE 3MIHIOE BEMYMHY €HEPreTHYHO! MIUTHHH
MK 30HOIO TIPOBITHOCTI Ta BAJIEHTHOIO 30HO, IO TAKOX
Y3TOIKY€ETHCS 3 eKCIIEPUMEHTAIBHIMH pe3ylibTaTaMH | 1-
4] (3a BUHATKOM BHCHOBKIB poOiT [12, 13]). IIpu upomy,
piBeHp depmi 3MIMAETbCSA B 00JIaCTh HIKYUX SHEPTii (B
HampsAMKYy BaJieHTHOI 30HHW). IlpW KOHIEHTparisx
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Puc. 1. Pozmonin MOKOMIIOHEHTHOI Ta CyMapHOL
rycTHHH cTaHiB ZrNiSn I pi3HUX KOHIIEHTpAIliil
akuenTopHux pomimok Co.

aKLENTOPHUX JOMIIIOK, IO BiAMOBiNAIOTh CKiIaxy ZrNi.
Lo,Sn (x = 0,015), Er mpoxomuTh Hepe3 CepeauHy
3a00poHEHOI 30HM 1 Hagami Jnpelidye B HampsAMKY
BaJICHTHOI 30HM. lle o03Hayae, 10 MaTUME MicIe
NepeKOMIIeHCallisl  HaMiBOPOBIIHMKA 1 BIH  CTaHe
HAaIiBIPOBIHUKOM  JIIPKOBOTO  THUIY  IPOBIJHOCTI;
koediuieHT 3eeOexka 3MIHMTH 3HaK 3 BiJl’€MHOrO Ha
JIOJaTHIMH.

Toii dakr, mo B ZrNi;_,Co,Sn npu x < 0,06 piBeHb
Depmi 3HAXOJUTHCSA B 3a00pOHeHIH 30H1
HaIiBIPOBITHUKA 1 QIKCYEThCS KyJIOHIBCHKOIO IIUIMHOIO
ONIHI€T 3 JOMIIIKOBUX 30H, O3Ha4ae, MO IIPOBIIHICTH
HAIIBIPOBITHUKA MOXXE BH3HAYATHCS aKTUBAIER (&)
€JIEKTPOHIB (mipok) 3  JOMIIKOBOi  JOHOPHOI
(akmentopHOi) 30HM B 30HY IPOBITHOCTI (BaJCHTHY
30HY), CKAYKOBOIO MTPOBIHICTIO (&) O JOMIIIKOBIH 30HI
(1o mepexomy TPOBITHOCTI MiE€TEKTPHK-METAN IO
JIOMIIIIKOBIA  30HI nepexoxy Motra [7]) Ta
MPOBIAHICTIO  BUIBHHX  HOCIIB CTpyMy. [pu
KOHIIEHTpaIlifgx aknenTopHux pomimok B ZrNi;Co,Sn,
mo  BigmoBimae  ckimamaM x> 0,06,  momimkoBa
aKIEeNTOpPHA 30HA 3JIMBAETBCS 3 KPAEM PYXJIHMBOCTI
BAJICHTHOI 30HH, Ha SKOMY (iKCyeTbesi piBeHb Depmi.
IIpy KOHUEHTpAlisSX aKLUENTOPHUX JOMIIIOK, WIO
BiAnoBinae ckiaagam x > 0,08 piBenb depmi 3axoauTh y
BAJIEHTHY 30HY, IPOBIJHICTh HAaNIBIPOBiIHUKA Oyne
BU3HAYATUCS BUIBHUMH JIpKaMu i HOCUTH MeETalidyHUi
XapakTep peaizyeThCsi  MEpexij  MpPOBITHOCTI
JUENIeKTPHUK — METall.

Ilepexin AmnpmepcoHa HacTae TOAl, KOJM CKJa
TBeproro posunHy ZrNi;Co,Sn 3MIHIOETBCA TaKUM
9uHOM, 1110 Ey - Er = AFE 3MiHI0€ 3HaK [7].

CriBcTaBIIeHHS ~ pe3yNbTaTiB, MPEICTaBICHUX B
IaHiii po0OTi, 3 EKCIePUMEHTATHPHUMHU pPe3yIbTaTaMu
[1], no3BoOJIsE CTBEPKYBATH:

a) npu Hu3bkux Ttemmeparypax ZrNi;,Co,Sn (x <

0,01) € KOMIIGHCOBaHWM HANIBIPOBiTHUKOM, Er
(hikcyeTbCs  KyJNOHIBCHKOIO  IMIITMHOIO  JOMIIITKOBOI
JIOHOPHOi ~ 30HW, TPOBITHICTh  BU3HAYAETHCA  SIK
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AKTHUBAIII€I0 EIEKTPOHIB 3 AOMIIIKOBOI JOHOPHOI 30HH B
30HY MPOBIJHOCTI, TaK i CKAa4KOBOI MPOBIIHICTIO MO
JOMIIIKOBi JOHOPHIN 30Hi a Ey -Er < 0;

0) mpu Huspkux temneparypax ZrNi,Co,Sn B

iaTepBami konmeHTpamii 0,02 <x<0,04 € xKoMmIeH-
COBaHUM HAITBIIPOBIIHUKOM, Er ¢bikcyerbes
KYJIOHIBCHKOIO ~ IIITIMHOIO  JOMILIKOBOI  aKIENTOPHOT

30HHM, MTPOBIIHICTh BU3HAYAETHCS K aKTUBALIEIO JIPOK 3
JIOMIIIKOBOT JOHOPHOi 30HM B BAQJICHTHY 30HY, TaK 1
CKauKOBOIO IPOBIIHICTIO MO JOMILIKOBIM aKIEeNTOpHIA
30Hi a Ey - Er<0;

B) mnpoianicth ZrNi;Co,Sn mpu x 0,08
BU3HAYAETHCS BUIBHUMHU AipKaMU BAJICHTHOI 30HH, Mae
METaTiYHUH XapakTep, Er 3HaXOIAWThCA y BAIEHTHIN
30HI 1 Ey - Ep> 0.

Takxum YUHOM, EKCIIEPUMEHTAIILHO
criocrepexxyBanuii B [l1] mepexini  IpOBiTHHOCTI
JICNIEKTPUK-METAl € TIEPEeX00M AHICPCOHA.

Mu Takox po3paxyBalHM TYCTHHY CTaHiB Ha piBHI
®epmi N(E§), sika, TOJOBHUM UYHHOM, BHU3HAYAETHCA
TYCTHHOIO CTaHiB d-enekTpoHiB atomiB Co. 3 pwuc. 2
cumiaye, mo JeryBanHs ZrNiSn  akuentopHUMHU
IoMimKaMu nuisxom 3amimeHHs aroMmiB Ni Ha Co
MPU3BOIUTh 10 HEMOHOTOHHOI 3ayekHOCTI 1/N(EFR) Bin
KOHLEHTpalil akuentopHux Jomimok. Otpumanuit
pe3ysibTar BiAPI3HIETbCS BiJ BUIAJKIB JIETyBaHHS 71-
ZrNiSn (n-TiNiSn) akuenTopHUMHU ITOMIIIKaMH HIISIXOM
samimienHs aromiB Zr (Ti) wa Sc, um p-TiCoSb
JIOHOPHUMH JIOMIIIKAMH IIISIXOM 3aMilieHHs aToMiB Co
Ha Ni, komu 3anexHocti 1/N(Ep) Big KOHICHTpaMii
JIOMIIIIOK HOCSATh MOHOTOHHHM XapakTep [2-5].

EkcniepumeHTansHO ~ CHOCTEpEXKYyBaHe B [1]
3MeHIIeHHs1 eHeprii aktuBauii (&) B ZrNiSn mpu
30UIBIICHAI KOHIEHTpAIi AaKIEeNTOPHUX IOMIMIOK 3
piBHs DepMi croyaTKy 3 JAOMIMIKOBOI TOHOPHOI 30HU B
30HY TIPOBIIHOCTI a TOTIB 3 JOMIIIKOBOi aKIENTOPHOL
30HM B BaJEHTHY 30HY HE MOXe OyTH TOsSCHEHe
MOHOTOHHHMM apeiidom piBas Depmi Bif AOMIIIKOBOT
JIOHOPHOI 30HM B HANpsIMKy BA&JICHTHOI 30HU 3
HaCTyIHUM BXO/DKEHHSM B Hei. JSK MOKa3ywoTh
pesyinbratu po3paxyHkiB, B ZrNi,Co,Sn numie s
KOHIICHTPALIH aKIENTOPHUX JOMIIIOK, IO BiIOBIIAI0Th
ckimagaM 3 x = 0,005 = 0,01 mae micile MOHOTOHHMIA
npeii¢p Er 1O JOMIMIKOBIA JOHOPHIA 30HI 3 ii JHA IO
BEpPUIMHU TpPH NEpexoil BiJ BHIAAKY CHJIBHOI
xkomnencauii ((1 — K) << 1) no cnaboi (K = Ny/Np << 1)
[6]. Jlns KOHUEHTpamid aKIEHTOPHUX JOMIIIOK, IO
Bigmosimarots ckimagaMm ZrNi,Co,Sn, x > 0,02 Takox
Mae Micue MOHOTOHHWI Japeiid Erp 1o JOMImIKOBid
aKuenTopHiii 30Hi. TakuM YWHOM, mNpH 30iIBLICHHI
KOHIICHTpALIi aKIEeNTOPHUX JOMIIIOK T'yCTHHA CTaHIB Ha
piBai @epmi Oynme 3MIHIOBAaTHCS MOHOTOHHO $K B
JOMIIIKOBAX JOHOPHIA, TaK 1 AakIenTopHi 30HAaX.
HeMOHOTOHHINCTh 3’SIBUTBCA TPH  TIepeKOMIIEHCcAIlil
HAIIBOPOBIIHUKA 3 /- HA p- THIT IPOBIIHOCTI — IEPeEXomi
Er 3 moMimkoBo1 TOHOPHOT B aKIENTOPHY 30HY [2-6].

[MpuBeneni Ha puc.2 pe3yiabTaTd HEMOHOTOHHOI
3aJeKHOCTI TYCTHMHU CTaHiB Ha piBHI @epmi Bix
KOHLEHTpalil aKIEeNTOPHUX NOMIIIOK Y3TOMKYIOThCS 3
pe3yJibTaTaMi  HEMOHOTOHHOI  (OCLMIIIOIYOT) 3MiHH
BEJIMYMHU MMUTOMOTO enekTpoornopy (p) B n-ZrNiSn (p ~

>
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Puc. 2. 3anexsocti 1/N(Er) (1) Ta mnuToMoro
enekrpoonopy (p) n-ZrNiSn mpu 80 K (2) ta 300 K
(3) Bix KOHIIEHTpAIIIT AKIIETTTOPHUX TOMIIIIOK.

X 0,005 x =0.01

ME) ViE)

Puc. 3. Mogens mnepeOynoBH IOMIIIKOBUX 30H 7-
ZrNiSn npu NeryBaHHI aKIENITOPHUMH JOMIIIIKAMHU.

NIEY

1/N(E§) Ta 3Ha4eHb eHeprii aktusauii & [1].

Sk pesynprar, NPONOHYEMO MOJENIb IepedynoBH
JOMIIIKOBHX  JOHOPHOI ~ Ta  aKUEeNTOpHOI  30H
IHTepMEeTATIYHUX  HamiBIpoBimHUKIB n-ZrNiSn npu

JeryBaHHI aknentopHuMH aomimkamu Co (puc. 3), sxa
aJICKBaTHO OIMCYE OTpUMAaHI eKCIepuMeHTalbHi [1] Ta
TIpeCTaBJICHI PO3PAXYHKH.

[Ipu 3akiHYeHHI 3BEpHEMO yBary Ha pe3yiabTaTH Ta
BUCHOBKH pobit [12, 13] Ta [10, 14]. B [12, 13]
EKCIIePUMEHTANBHO CIIOCTEPIraji 3MEHIICHHS CHeprii
aKTHBalii 3 pPOCTOM KOHIIEHTpAIii aKIEeNTOPHUX Y
JIOHOPHUX IOMINIOK moMimok B ZrNiSn (3amimieHHs
aTtoMmiB Sn aromamu In uu Sb, Biamosizuo [12], Ta aToMmiB
Zr Ha Ce). Jlanuii Qakt gaB mijgcraBy BUCIOBHIHU B [12,
13] mpumymieHHs mpo 3MEHIICHHS IUPUHN 3a00pOHEHOT
30HM  HimBHOPOBigHWKIB ZrNiSn g0 moBHOro ii
3HUKHEHHS NpH 301IbILIEHHI KOHIEHTpAlii aKIenTOPHUX
YH JJOHOPHHX JTOMIIIOK.

Hamri pospaxyHku, sk Lie Moka3aHo Ha puc. 1, a
TakoX pesynabratu [1-5, 11] 3amepeuyloTb BHUCHOBKH
poGit [12, 13]. Mu BBa)kaeEMO, 110 3MCHIICHHS CHEPTii
aKTuBaIlii npu 30UIBIICHHI KOHIEHTPAIll aKIENTOPHUX
moMimok B ZrNiSn moB’si3aHe HE 3 3MCHIICHHSIM
MUpUHE  3a00pPOHEHOI 30HM aX [0 TMOBHOTO ii
3HUKHEHHS, a 31 3MIHOK CTYNEHI0 KOMIIEHCamii
HaIBOPOBIAHUKA 1, SIK pe3yabTaT, pyxoMm piBHI Depwmi,
SAKUA (QIKCyeThCS B KyJOHIBCHKIM IIUIMHI JTOMIIIKOBOT
30HHM, B HANpsMKY Ti€i 4M 1HIIOT 30HM HENEpepBHUX
eHepriit (B 3aJIe)KHOCTI B/l TUITY AOMILIKH) 3 HACTYITHUM
BXO/DKEHHSIM B 30HHM HeENepepBHHUX eHeprii (puc. 3) i
MEePEX0I0M MPOBITHOCTI BiJl AKTHBALIHHOI 0 METaIIYHOT
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[1-5].

Kpim Toro, mpuBeneHi HaMH PO3pPaxXyHKH Ta ITiIXiJ
110 OLIHKH EKCIIePUMEHTATbHUX pe3yJbTatiB
3HAXOIAThCA B MpoTHpiudi 3 pobiTamu [10, 14], 30kpema
X OKpEeMHMH pe3yJbTaTaMH, BACHOBKAMHU Ta MiIXOJaMH
aBTOpPIB /IO OLIHKK LUX pe3yibTariB. Po3paxyHox
EJIEKTPOHHOT ~ CTPYKTYpU  ITEpPMETaJiyHOI  CIIOJYKH
TiCoSn [10, 14], sika 3HaXOAUTHCS HA MPOTUIICKHIN Bif
iHTepMeTaiyHoro HamiBrnpoBigHuka TiNiSn cropoHi

neroBanux Co, 3aCBiAYYIOTH KOPEKTHICTH 3pOOJICHHX B
[1] mpumymesp 040 HEMOHOTOHHOI 3MiHH TYCTHHHU
craHiB Ha piBHI depMi BiJ KOHIEHTpalii aKIenTOPHUX
JIOMIIIIOK, y4acTi B MPOBIIHOCTI HAIiBOPOBIJHUKIB JABOX
JIOMIILIKOBHX 30H, JOHOPHOI Ta aKLENTOPHOI, a TaKoX
npo nepexij] npoBigHocTi AHAepcoHa. [IpumnymeHns mpo
BIUIMB TPYXKHIX AedopMalliid, HamnpyXeHb KpUCTAIITIB
MOJIKPUCTANIIYHUX 3pa3KiB Ha 3MIiHY TJIMOMHHU 3aJsraHHs
JIOMIIIKOBHX PIiBHIB, TOJIOKEHHS piBHA Depmi Hapasi

tBepmoro po3unny TiNi;,Co,Sn, mokasye, mo B TiCoSn JOCIKYIOTECS.

CTaHM 30HHU TPOBIIHOCTI Ta BAJICHTHOI 30HH PO3JLICHI

EHEPreTHYHOK IIIIMHOK — 3a00poHeHol0 30HOW0.  Poboma euxonana 6 pamkax epanmis Hayionanenol
[Tpryomy 3Ha4deHHs Benn4rH 3a00poHeHnX 30H B TiNiSn axaoemii Hayk Vrpainu (Ne 0106U000594),
[11] Tra TiCoSn [10] mano Binpi3HstOTBCS. [HIIMMU Minicmepcmea — oceimu i nayku  Vipainu (Ve

01030001887, Ne 0104U002297), Pociiicbkoeo ¢hondy
@ynoamenmanvrux docuiodxcens (05-02-16731-a).

cmosamu, TiNiSn Ta TiCoSn €  TUIIOBHMH
HaIiBOPOBiAHWKaMHU. BigMiHHICT B HaIiBIPOBIITHUKAX
TiNiSn Ta TiCoSn nomnsrae mume B Tomy, mo B TiNiSn
Er 3naxomuthecs B 3aboponeHiit 30Hi, a B TiCoSn —
rIMOOKO B BaJCHTHIM 30HI, 10 € XapakTepHUM [Uis
IHTepMETAIIYHUX HAMIBIPOBIJIHUKIB CHJIBHO JIETOBaHHX
aKIenTopHUMH Aomimkamu [2-4, 6, 7, 11]. Oxnak B [10,
14], irHOpYyIOYM CBOi X pO3paxyHKH Ha MiICTaBi JIUIIE
MeTaxiyHoro tumy npoigHocti TiCoSn BimHOCATH AaHy
IHTepMETaJiuHy CIOJIYKy 10 MeTaliB. Mu BBaxkaeMo
TaKe MPUIYIIECHHS, 3pO0JIEHHMH 3 eKCIepUMEHTaIbHIX
pe3yibTariB, SKI 3HAXOAWJIMCS B  TPOTHpIYYl 3
BUCHOBKAMH PO3PaxyHKIB €JEKTPOHHOI CTPYKTypH
TiCoSn Ta HamMMU pe3ysbTaTaMy, TOMUJIKOBHM.
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A calculation of the electronic structure for the ZrNiSn intermetallic semiconductors doped with the acceptor
impurities via the Ni by Co atoms substitution was performed. An oscillating character of the density-of-states at the
Fermi level dependence versus acceptor impurities concentration was found and the insulator-metal transition of the
conduction (so called Anderson transition) was observed. A scheme of the reconstruction of the impurity bands in the
ZrNi;_,Co,Sn series was proposed.
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