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Tep 3MiHH 3HAYECHHS BEIMYMHM TUCIIPOIIOPLUIOHYBAHHS 3apsI0BOr0 CTaHy JOMIIIKH BiCMYTY Ta Ho-
rO BIUIMB Ha €IeKTPO(i3HUHi BIACTHBOCTI Marepiamy. 30KpeMma, BCTAHOBIEHO, IO Y BHIAIKY
SnTe:Bi Ha noyaTKOBHX eTanax JeryBaHHs (10 1,5 at. % Bi) Mae Micue nepeBaxaHHs HOHIB JoMi-

KK B KaTioHHiit nixrparui Biy,, a npu nofansoMy JeryBaHHi BiIGyBaloThCs MPOLECH CAMOKOM-

nencanii i 3pocrae yactka itonis GicMyTy B nosuuisx Tenypy Bif. Jins PbTe:Bi ekcriepumentans-
Hi pe3y/bTaTH 3aI0BLILHO MOSCHIOIOTHCS 32 yMOBH z < 0,5, TOOTO KOHIIGHTpaLlisi HOHIB JOMILIKH
[ Bi}, ] nepeaae nax [ Bl ].

3MiHa XOJUTiBChKO KOHIEHTpALii MOB’s3aHa 3 MEPEpPO3NOJiIOM y KOHIIEHTpALii TOYKOBHX
nedexriB. [Ipy eryBanHi BiCcMyTOM BCTaHOBJICHO, IO AOMiHYIOUHMH Ae()eKTaMH € HoHH GicMyTy B
KATIOHHHX i aHIOHHUX By3Nax KpucTajiunoi rpatku Biy;, Bij,, a Takox 1BO3apsyiHi BaKaHcii Meta-

1y Vi~ taTtenypy Vil

& » KOHIIEHTpAIlisl SKMX 3POCTAE 3i 301MbIIEHHAM BMICTY JIETyIOUHX TOMIIIOK, a
CIIIBBIJHONICHHS Mi>k HUMH BH3HA4a€e THII IPOBIJHOCTI MaTepiaiy.
BucnoBku
1. Ha oCHOBI 3ampornoHOBaHHX KPHCTAJIOKBA3iXiMi4HUX (OpMYII, IO BPaXOBYIOTH aMdoTe-
PHY TIOBeJiHKY BicMyTy y kpHcTanax PbTe ta SnTe, BcTaHOBIIEHO, II0 NIPH NepeBakaHHi JOMIIIOK

y xariomnmx mnosuuisx [Biy]>[Bij;] nposBiseTcs JoHOpHA Jif, Y TO3MUIAX Tenypy
[Biy.]>[Bi};] — akuentopua, a npu [Biy,]=[Bi};] BiaGyBaeTbcst MOBHA CAMOKOMIIEHCALLis BILTUBY
JIOMIIIIKH.

2. Bu3HaueHO 3alIeKHOCTi KOHLEHTPALil BUIBHUX HOCIiB Ta TOYKOBHX AC(EKTiB, a TaKOXK
XOJLTiBCEKOI KOHIIEHTpAIil BiJl BMICTy BicMyTy.

3. 3anponoHoBaHi KPHCTATOXIMIUHI MiZXOIH MOTIHOIIOIOTH MOXINBOCTI HAYKOBOTO aHAITi-
3y Aed)eKTHOI MiJICHCTEMH Y HaNiBIPOBIAHUKOBHX KPHCTalaX, BU3HAYAIOTh TEXHOJIOTIUHI aCleKTH
KepyBaHHs iX BIIACTHBOCTSAMH.
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Cranym i mmoMOym Temypumu — cepemuboTemmeparypri (600-850) K Tepmoenexrpuani
Marepiaim, SKi XapaKTepH3yeThcst a00 IBOCTOPOHHBOIO 00JIaCTIO TOMOTeHHOCTI, sk Y PbTe, abo mo-
BHICTIO 3MileHOI0 Ha Gomi Temypy, sk y SnTe. Lle € npHYMHOIO YTBOPEHHs 3HAYHOI KiTbKOCTI 3a-
psUKEHUX Ne(eKTiB i BUCOKOI KOHIEHTpaii HociiB. JleryBaHHsS aKTHBHMMH JOMILIKaMH, BasKIIH-
BHMH Cepejl AKHX € eneMentd V rpynu Ilepiognanoi TaGiuii, 30kpemMa, BICMYT, CIpHsi€ 3MEHIICH-
HIO KOHIIEHTPaIlii HOCIiB i MOKpaIIeHHIO TePMOENEKTPHIHOI JOOPOTHOCTI MaTepiany.

Binomo, mo nomimku V rpynu Ilepioguunoi tabmuui (Sb, Bi) mo-pisHOMY BIUIMBaOTh Ha
€HEPreTHYHHUI CIeKTp eNeKTPOHiB y crnionykax IV-VI [1], mo moB’a3yioTs 3 iX aM(pOTepHUMH BIac-
THBOCTSMH.

bicmyr, 3amingyioun meran M (Pb, Sn) y iforo miarparui, € nonopom. Ilpu mpomy peanizy-
€Thes ioro ioHizais i3 crany Bi°(6526p3) B CTaH Bi3+(6526p0) + 3e”. BignocHo miarparku M?* j0-
mimka 3maxomuthcst y crami Bi** —Biy. YV minrparni  Ttemypy Gicmyr fomisyerbcs
Bi’(6s26p>)—Bi**(6s26p®) + 3h* i € akumentopom; mpu mpoMy BimHOCHO miarpatku Te’™ momimka
3HAXOMUTBCS y CTaHi Bi* — Bi'T'EA OnHakoBHii O aOCOMIOTHIMN BeIH4HUHI 3apsaoBHii cTan Bi (BilJr i
Bi*) 3yMoBITIOE camoKoMIIeHcaIilo Jieryiodoi il BicmyTy. Toif dakt, mo JoMilka Moske 3aiiMaTh
SIK MO3ULIT MeTaIly, TaK i MO3HLIi TelIypy B KPHCTAIIYHIN CTPYKTYpi CIIONYKH, MOKHA OITHCATH U C-
NPONOPLIOHYBAHHSM ii 3apsZI0BOTO CTaHY:

Bi’ > Bi", +Bil" +3(1-z)e” +3zh",
Jie z — BeIMYHHA TUCIIPOIIOPLIOHYBAHHS 3aps0BOro cTany Bi.

B paMkax KpHCTalOKBa3iXiMiYHOTO (popMalti3My 3aIlpOIIOHOBAHO MOJENi HEeCTeXioMeTpHd-
Hux kpucranis PbTe:Bi Ta SnTe:Bi, siki BpaxoByIOTh CKIIaJHMIi CIEKTP TOYKOBHX Ae(eKTiB 6a3oBoi
cronyku (Vpy, Voo, Vir, PbY*, Te! mua PbTe; Voo, Vi~ s SnTe) Ta pisuuit sapsnosuii cran
HMOHIB JOMIIIKH (Bi“, Bi3’)A Po3paxoBaHO 3aJIe)KHOCTI XOJUTIBCBKOI KOHLIEHTpALil HOCITB 3apsy Ta
KOHLIEHTpALii TOYKOBHX Je(eKTiB KPHCTAIIIB Bij CKIATy.

3 pesynbTaTiB po3paxyHKy XOJLTiBCEKOT KOHIIEHTpaIii 3p00IeH0 BHCHOBOK, IO TIPH 3HAYECH-

Hi z<0,5 1OMillIka YMHHTH JOHOPHY Jil0 ([Bi;;] > [BilT'e])A 3okpema mns n-PbTe:Bi mae mice 3po-
CTaHHs KOHIIEHTpAIlil OCHOBHUX HOCIiB 3apsy, a ;s p-PbTe:Bi ta p-SnTe:Bi: 3Menmenns konue-
HTpauii AipoK, TePMOANHAMIYHHI p-n-TIEPeXill Ta MOAaNbIIe 3pPOCTAHHS KOHIEHTPALii eleKTPOHIB.
IIpu nepeBaxkaHHi #oHIB GicMyTy B MO3HMLIsAX Tedypy z > 0,5 ([Bil{e] >[Biy; ) Mae Micle IpoThiIe-
JKHa 3QJIeXKHICTh: y BUNAAKy n-PbTe:Bi BinOyBaeThcs 3MEHIICHHS KOHLEHTPALil OCHOBHHX HOCIiB,
3MiHa THITY TIPOBiHOCTI Ta MOJANbIIE 3DOCTAHHS KOHIEHTpaNii 1ipok; 1s p-PbTe:Bi ta p-SnTe:Bi
crocTepiraeMo 3HauHe 3pOCTaHHs KOHLEHTpallil OCHOBHHX HOCI{B. ¥ Bumanky z = 0,5 BinbysaeThcs

TI0BHA CAMOKOMIIEHCAL[is JTOMIiIIKH ([Bil{e] =[Bi'g ]) i XoJUTiBChKa KOHLIEHTpAList B 000X BHIIaIKaX

3MEHIIYETHCS HE3HAYHO.
TTopiBHIOIOYHM pe3yNbTaTH PO3PAXYHKY Ta eKCHEPHMEHTaIbHI JaHi [2-3], BU3HAYEHO XapaK-
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