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Beryn

Bakancii y HamiBOpOBiZHUKAX BIZHOCATBCS IO
HAMBaK/IMBIMIMX TOYKOBUX AE(EKTIB, OCKIIBKH BOHH
MPaKTHYHO 3aBXKIU MPHUCYTHI B KpUCTanax 1 B 3HAYHIi
Mipi BH3HAYaOTh IX TEPMOIAMHAMIYHI 1 EJICKTPUYHI
BiacTuBOCTi. TOMy BH3HA4YECHHS BEIWYUH CHTAJbIIIN
YTBOpEHHsT 1MX Je]eKTiB Mae BeJHKe NpaKTHYHE
3HaueHHA. HaxiliHi 3HaueHHsT eHeprii  yTBOPEHHs
nedekTiB OTpMMAaHO B OCHOBHOMY [UISl €JIEeMEHTapHUX
HariBIPOBITHHUKIB. Hns 6inbIocTi OiHapHUX
HAIIBIPOBINHUKIB HAIilfHI eKCIIepUMEHTaNbHI HaHi
BIICYTHiI, a X OTpPHMaHHS TOB’s3aHE 3 IIOJOJIAHHIM
3HAYHHUX TPYIHOIIB.

KBaHTOBa MexaHiKa B IMPUHIIMITI JO3BOJISIE BUHYCPITHO
MOSICHUTH  Oyab  SKI  eKCHepUMEHTalbHI  jJaHl 1
CIPOrHO3YBaTH MOXJIMBI BIACTUBOCTI CUCTEMH.

TouHi 00YMCIICHHS BHAETHCS MPOBECTH TUIBKU IS
HAWMpOCTIIIMX ~ MOJIeKyJd. Jlinsd  CKIIaHUX — CUCTEM
HEOOXITHO TPOBOAMUTH JOJATKOBI crpoiieHHs. Jns
NPaKTUYHOTO BUKOPHUCTAHHS po3pobieHi
HaliBEMIIIpUYHI METOOM B SKHUX DA HapaMeTpiB
CUCTEMH HE OOYHUCIIIOETHCS, & BUKOPUCTOBYIOTH BiJIOMi
EeMIIpHUYHI BEIHMYMHH Ta 3aNEKHOCTI. OOHHM 3 TaKuX
METOMIB € PO3MIUPEHUN METO] XIOKENsI, SIKU y podoTax
[1-3] BukOpHCTaHO I  PO3pPaXyHKY  EHTAIBIIii
YTBOPEHHS BaKaHCIH y eJeMeHTapHUX HAIBIPOBIIHUKAX
IV rpynu Ta HamiBnposigHukoBuX cronykax ABY.

B naniit poOoTi npuBeneHO PO3PAXYHOK EHTAIIBITIN
YTBOPEHHSl aHIOHHMX Ta KAaTIOHHMX MOHOBAaKaHCIH Yy
HarniBnposigaMKoBHX cronykax A"BY.

I. Po3paxynok

Enrtanbnist yTBOpEHHS BakaHCIi y HaiBIIPOBIIHUKY

po3paxoByeThes 3a hopmyiioro [1]:

HV = 2D_EZ + Edeform (1)
ne D — eneprist omHOTO 3B’513KY, E; — eHeprist yTBOpeHHS
HOBHX 3B’S3KiB, Egetorm — €HEPTis medopmarii pemriTk.
OjiHaK OCTaHHIN J0IaHOK BHOCHTh Maily monpasky y Hy,
a TOMY HE BPaxOBY€ThCA.

EnexTpoHHa CTpyKTypa BakaHCii BH3HAYAETHCS
BIMOBIHO 70 Mojeni aedexkrtHoi monekynu. Bakancis
MOJICTIFOETHCS €JIEKTPOHHOI0 CHUCTEMOIO, ITOKa3aHOI Ha
puc.l. B 0a3uc Takoi nedexkTHOI MOJIEKYJIH BKIIOYEHO
BAJIEHTHI S- Ta p-opOiTaii, sKi y TeTpaeapUuHHX

HATIBIPOBIIHMKAX  YTBOPIOIOTH  Sp -riGpHaM30BaHi
aTOMHI opOiTai.
Enmepris  ytBOopeHHss  HOBUX  3B’s3kiB  EZ

BHU3HAYAETHCA SK:
E, =nE-2E, —-(n-2)E; @

Jle N — KUIBKICTh €JEeKTpPOHIB cucTeMHu, E — eHepris
ribpuauzoBannx opbitaneit. E, ta Er — ogHOKpaTHO Ta
TPUKPAaTHO BHPO/DKECHI CHEPreTH4Hi piBHI JeeKTHOI
MOJIEKYJIH, SIKi BU3HA4YAIOThCs 32 (hopMynamu:

E,-E 14 3kS
1+3S 3)
1-S 4)
Eneprist E po3paxoByeTbest sik
E- Eq +3E,
4 ®)

ne Eg Ta Ep eHepris s Ta p aToMHUX opOiTaieii. 3HaueHHS
D, Eg ta Ep B3sTi 3 [4].
[HTEerpan mepeKpuBaHHI S Mae BUTIISL:
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Puc. 1. Mogenr Bakancii B  HaOJMKEHHI
nedekTHOT Mostekymu [1].

S=L(S(5.5) + L S(s.po) +

4777 (6)

2S5(ps>Ps) +S(PrsPr))
e Tmepmi  TpU  JOJAaHKH  XapaKTepusyloTb  O-
NIepEeKpUBAHHS, a OCTaHHIN T-TIepeKpUBaHHs OpOiTajeH.
Iarerpanu NEPEeKpUBAHHS  PO3PAaXOBYBAIUCH 3

BUKOpHCTaHH:IM yHknid Creditepa 3a JONOMOTor0

II. Pe3syabTaTu po3paxyHKy Ta ix
00roBopeHHA

PesynbraTi HammMx po3paxyHKiB, NMPOBEACHHX Ha
OCHOBI BHWIIE BHKJAJEHOI TEOpii, a TaKOX pe3yJbTaTH

pO3paxyHKiB  OTpUMaHUX IHIIUMHA aBTOpaMH Ta
eKCIIepUMEHTaNIbHI  JlaHi, HaBeleHo Yy Tabmumi 1.
Pospaxosani 3HA4YEHHA SHTAIBIIIH YTBOpPEHHS
MOHOBAKaHCI  BIINOBITAlOTH  EKCHEPUMEHTYy  Ta
po3paxyHKaMm TmpoBeleHHX aBTopamu [5].  Kpamry
BINMOBIMHICT OTPHMaHO IS BaKaHCIH  MeTaiy.

Enranbmii yTBOpeHHs BaKaHCIi XaJlbKOTeHY BUIIISIAIOTH
JeIIo 3aHmKEeHUMH. 1]e MoXKHa MOSCHUTH HEBUKOHAHHIM
JesIKUX TPUITYIIEeHb, sKi 3po0iieHo y Teopii. 30kpema,
MOX€ HE BUKOHYBATHCh IMPHITYIIEHHS NPO 30eperKeHHs
sp>-ri6puamsanii /IS BakaHCii XaNbKOTEHY, OCKLTBKH
JUTS aTOMIB METay 3 TepIIol KOOPAMHAIIIIHOT cepu Tpu
3 YOTHPHOX HAWOMKYMX CYCiTIB € TaKoX aTOMaMH
Metany. [Hmie  pkepeso  MOXHOKH niHiHA
ampoKcuMaItlis mapamerpy k. Boke mms aroma Byrierio 3
IV rpynm cnocrepiraeThCsi BIIXHICHHS Bifl IPSAMOI JTiHI1

[1].

Ta6mauusl.
EHTabIii YTBOPEHHs BakaHCiii MeTany V, Ta xanbkoreny Vi y cronykax A"BY!
Cnonyka EnTanbrmis, Hy .eB Enrtanbmis, Hy, .eB Enrtanpmis, Hy +Hy .eB
* [5] * [5] * [5] [6] ExcniepumenTt
3,4+1,2
ZnS 2.47 2.87 1.15 2.53 3.62 5.30 577 4[6]
ZnSe 1.90 256 0.65 2,56 255 | 512 g?g}
ZnTe 1.80 2,12 0.53 2,64 2,33 4,76
CdS 2.38 3,01 1.16 2,14 3,54 5,15 4,0
CdTe 1.59 232 0.48 232 207 | 464 29151
3.7[5]
* — 3Ha4YeHHs OTPHMaHi B IaHii poOoTi.
MaTematu4Horo nakery MAPLE.
Haii6insm npo6ieMaTidHO OTpUMATH mapamerp k, BucnoBku
SKUA € XapaKTepHCTHUKOI MaTepiama i BimoOpakae
B3aEMOJII0 €JIEKTPOHIB SIK y iI€aTbHOMy KPHCTAN TaK i BukopucToByioun  HamiBEMIpUYHMA  METOJ,
Kpuctani 3 gaepexkrom. st GiHApHUX HAIIBIIPOBITHHUKIB pO3paxoBaHO  EHTANBIil YTBOPEHHS MOHOBAKAHCIii

3 JIOBUIBHOIO  KIJBKICTIO  CIIEKTPOHIB  ae(eKTHOT
MoJiekynu k oduncoeTbes 3a hopmyioro [2]:
n
k, :1+Z(k4 -1 @)

ne k4 — sragenns k ans maniBnposiganka [V rpymm [1].

MeTaly Ta XalbKoreHy y cnoiykax ZnS, ZnSe, ZnTe,
CdS, CdTe, sKki y3ro[KyIOTbCS 3 JIiTEpaTypHUMH
TEOPETHYHHMH Ta  EKCIIEPUMEHTAIBHUMH  JTaHUMH.
Otpumani 3HadeHHS H)y 3HAXOIATHCS B PO3YMHHX
MeXax, 1 MOXyTb OyTH BHKOPHCTaHI i OIHKH
KOHIIEHTpaii UX Ie(eKTiB Y HAIiBIIPOBi THIKAX.

Ilpokonie B.B. — xanj.(}i3.-MaT. HayK, JOIICHT
Topiuok I.B. — actiipaHT.
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Enthalpy of formation of monovacancies is in connections of A"B""
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The semiempiric method of Khyukelya in approaching of imperfect molecule is expect enransmis of formation
of monovacancies of metal and xamekoreny in connections of semiconductors of A"BY". The got sizes conform to
literary theoretical and experimental information.
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