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V paMKax KjaacTepHOTO HabJIMKeHHHA TOCIIKEHO AKICHI 3MIHM T'yCTHHU €JIEKTPOHHUX CTaHIB
y CulnSez, BUKIMKaHI 3aMIlleHHAM aToMa IHif0 13oBajieHTHUME aTroMamu Al ta Ga. IIpoanasi-
30BaHO edpeKT pestakcaliii B pe3yjabTarTi 3aMilleHHd Ta 3MIHM po3MipiB Kjiaacrtepa. OTpuMaHO, o
roJIOBHUM edeKTOM TaKol 3aMIHM € PO3LIMpeHHd ‘BaJIEeHTHOl 30HK , 3MIIeHHs 11 IeHTpa Ta IHa

“30HU MIPOBITHOCTH .
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I. BCTVII

OcrarriM 9acoM OO’€KTOM pPISHOILJTAHOBUX HAyKO-
BUX JOCJIZKEHb CTaJd HaIlBIPOBLIHUKOBI CIIOJIYKH
Cu(In,Ga)(S,Se), [1]. puannoio yBarm g0 HUX € TEp-
CIIEKTUBA BUKOPUCTAHHA 1X AK (POTOMEPETBOPIOBAUIB.
VYiKe Ha CHOTOIHI HA MOMIKPUCTATIYHAX TOHKOILTIBKOBHX
couguamx Komipkax 3 CulnSe; orpumano k.x.m. ¢oto-
neperBoperHsa ~ 17%. Ta, HesBazkaroum Ha mporpec y
TEXHIYHOMY BUKODPHUCTAHHI CIIOJIYK, JyZK€e MaJio BIIOMO
IpoO MeXaHI3MH, 1[0 BH3HAYAOTh TakKl TEXHITHI Xapak-
repuctuku npunagis [2]. Tomy moctyn y npakTUIHOMY
BUKOPUCTAHHI X CHOJYK MOKe OyTH MOMKJIUBUM JIHIIE
3a YMOBH TJIHOOKOTO AK TEOPETHYHOIO, TaK 1 €KCIIEepH-
MEHTAJBHOTO BUBYEHHHA 1X XAPAKTEPUCTHK Ta ABUII Y
HUX.

3anpomoHoBaHAa Tpalld IPUCBAYEHA HOCJIIIZKEHHIO
AKICHUX 3MIH B eslekTponHoMy crekTpi CulnSes, Bu-
KJIMKAHOX JOMINIKaMu 3aMiniennd In B Hpomy. Texmo-
JIOTiA CTBOPEHHA COHAYHHX KOMIPOK y BHIVIAIl ILTIBOK
Ha OCHOBI MOJTIKPUCTAJIYHUX HAIMIBIPOBLIHUKIB HaJIe-
KHUTb JIO YHUCJa BUCOKOGKOHOMIYHUX [3, 4], a HU3bKa
BapTICTh y IMBOMY BHIAJKY € HACJIIKOM MaJInX BHTPAT
HaIBIPOBIIHIKOBOTO MaTEpIAIy Ta eKOHOMITHOCTH Ca-
Mol TexHoJjoril. IlpoTe momrykm omTmMizalil COHATHUX
KOMIPOK MaloTh eMmipuynuii xapakrtep. lle moscHioe-
Thed THM PaKTOM, MO ChOTOAHI MepeBakKHa OLABIINCTD
JIOCJTIZKEHD (DYHIAMEHTATBHIX XapaKTEPUCTUK TaKUX
CIIOJTYK 31iicHEHA HA MOHOKPHICTaIaX, TOOTO 1IealbHuX
KpucTamdnux cTpykrypax [5—9]. Hacupasui, crBoperts
doTomepeTBOPIOBAYIB ¥ BUIIAMLL ILJIIBOK, KPIM T'€OMET-
puarHoro dhakTopa (KBas3iIBOBUMIDHICTE), CYMPOBOIKYE-
ThCA BIOXMJIEHHAM Bl CTEXIOMETPIl Ta MOABOIO PISHUX
nedexTis. OmgHak dacTo AedeKTH MaloTh TEHASHIIIO 10
cerperaiil Ha MOBEPXHI UM BHYTPIIIHIX TMOBEPXHAK, Ta-
KX, 9K 1ommau asifikysanug [10]. Yee ue awuure mig-
KPecJIIoe CKJIAIHICTD 3a4advl B iboMy Bunanky. lmoa mo-
CATHEHHHA TUIHOIIOTO PO3YMIHHSA BJIACTUBOCTEN MaTepi-
Ay CAIA YINHUTH Tak, AK Ie POOMTHCA ¥ BCIX Tajy-
34X PISUKN — BIAOIINTH BUH3HAaYaIbHI PaKTOPH BJIAC-
TUBOCTEN Bl THX, AKMMHU MOXKHA 3HeXTyBaTu. lle Buma-
rae BUOOpPY MOMEJ 91 aJIbTePHATHBHAX MOIEJIEN IJTd Ta-

KOTO KPUTHIHOTO aHAMI3Y. 30KPeMa, MAX1/T 10 BUBIYEHHA
eqextponnoro crnextpa B AL BMCY! y murosanmx pume
npangx [4, b] Heedpek TUBHUIA, OCKIJIBKY BiH 3aCTOCOBHUM
IO KPHUCTAJIB 13 KpaiioBumu ymoBamu Bopra-Kapmana,
AKHX HEMAE B ILUTIBKOBUX (POTONPUCTPOAX.

Towmy nysa BuBUeHH edpeKTIB 3MIHA €JIeKTPOHHIX CTa-
HIB, BUKJMKAHUX BILJIMBOM 3aMINIEHHA aTOMa B CIIOJIY-
Kax, HeOOXIIHO BUKOPHUCTOBYBATH OIHY @i Ty camy, xaii
HaBITh 1 TPOCTY, MOHENb. ¥ IBOMY BHNAIAKy HaRIpoC-
TilIa MOEJTh, He TPETEHIYIOYN HA TOUHICTH aOCOTIOTHHX
3HaYeHb, MOXKE JaTH YITKY TEHIEHII0 BIAHOCHUX AKIC-
HUX 3MIH B €JIeKTPOHHOMY CIIEKTPl PI3HIX CIOJIYK.

s posB’ 3Ky i€l TpobJeMn M BUOPAJIH IPOCTY MO-
Iedb — Momenab MoJiekynapHoro Knacrepa (MK). Bi-
JIOMO, IO KJIaCTEpHE HaOJIMKEHHT BKE BUKODPHUCTOBY-
BaJM IJIs PO3B’A3aHHA PISHUX 3amad, OB d3aHUX 13
KPHUCTAJITHOI MOBEpXHEo, amcopbinl, X— 1 doTocmek-
TpiB. Metom MK moBHillle, HIK 30HHUI MIIXId, ypaxo-
BYE XapaKTEPUCTUKH OKPEMHUX ATOMHUX KOMITOHEHT, 1,
3 1HIIOTO HOKY, BIH He BHMAara€ TPaHCJIAIMIKHOL 1HBapi-
AHTHOCTH. [IOpIBHAHHA PE3YyJIBTATIB PO3SPAXYHKY EJIEK-
TpOHHUX cTaHiB MeTomoM MK Ta 30HHOrO HaOJIMKEHHA
BKa3ye Ha JedKi ixal BigminHocTi (nuB. [8, 9]). Edexrus-
HicTh MeToxy MK sHaunO BusHaUaeThCA TUM, HACKLIBKH
KOpekTHO Bubpanuii cam knactep [11]. dkuio migcymoBy-
Barw wocy i mirycn meroxy MK, To MoxHa miiiTu Bu-
CHOBKY, IO TIPW HUHINHBOMY HOT0 CTaHl ONTHMAJIBHOO
3aJadelo, dKy MOXKHA PO3B’d3aTu B fioro paMkax, € oT-
pPUMaHH#A HE CTIIBKN KLTBKICHUHX (aBCOTIOTHNX) Pesy.ib-
TaTiB, CKIILKH 3MIH, 1[0 CYNPOBOMIKYIOTHCA 3MIHAMHI B
caMoMy KjacTepi — Horo posmipom (muB., Hamp. [9]),
CKJIAJIOM TOIIO.

II. MOJIEKYJISPHUM KJIACTEP

CulnSe, mae mpocropoBy cmmerpito D12 [12]. Horo
eJleMeHTapHa KoMipKa (mmB. puc. 1) mictuth 16 aTomiB.
OCKLIBKHI HAIIOI METOI0 € JOCIKeHHA e(peKTIB 3aMIHK
IHOII0 B KJacTepl CTOPOHHIME aToMamu, To In 6yB BH-
6panuii 3a MeHTp Takoro Kjaactepa. Ha puc. 1 samrpu-
xoBaHa obsiactb — MK, 13 menTpoM y By3Jl In, oTode-
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HOMY [IBOMa KoopImHaIiHuMu cdepamu. BiH MICTHTH
IeB’daTh aToMIB: oguH aToM In Ta mo gormpu Cu i Se.
Ilepmum  KpokKoM 110 po3B’a3Ky cdopMyIboBaHOL
mpobJieMn € BUOIp aTOMIB AK JOMIIIOK 3aMIMICHHA aTOMa,
1Hmi0. BimoMo, 1o ¢CTOpOHH] aTOMHE MOBOLATE cebe K H0-
MITIKY 3aMillleHHA Tpn TeBHIX yMoBax [13]: 1) fionu, mo

3aMIHAIOTH OJUH OJHOTO, MOBUHHI MaTH OXHAKOBHH 3a-
pAmd; 2) BIIMIHHICTE MiZK IXHIME aTOMHUMH pajiycamu He
HnoBMHHA HepesuinyBata 15 %.

Y tabammi 1 HaBeIeHO aATOMHI paIlyCh PALY €JTIEMEHTIB
II, TIT, TV rpyn cucTemu ejieMeHTIB Ta BIIHOCHY PISHUITIO
mux paziycis wozgo In [13; 14].

Enementn In |[Mg|{Cd |Si| G |Sn|Al| Ca | C|Ti| Tl |B
ra,(A) 1.62|1.40|1.48 [1.17|1.22{1.40(1.26| 1.97 |0.77|1.44|1.71]0.82
(rin —7ra)/ra%| 0 | 15 [—8.6| 27 | 22 [13.5| 11 |—32.7|41.3] 11 {—5.5(33.9

Tabauia 1. KopasienTHi pamlycm egeMeHTIB.

Ax Bugso 3 Tabsmmi 1, enementu [1-oi rpynmu Mg, Cd 1
enementn [V-oi rpynu Sn, Ti MaoTh qocuTh OJIU3BKI HO
In aromHui pamiycu, ajle BOHU He 3aJI0BOJIBHATEH YMOBY
1. Atomu Ga 1 Al 3a10BOTBHATOTH OOUABI YMOBH, 1 TOMY
BoHE OyJin BHOpaHI B POJIl JOMINIOK 3aMINIEHHA.

III. OBUYNCJIEHHA EJIEKTPOHHUX CTAHIB
MK

I obumcaenh MU BHKOpHCTAJW MeTon [fokkesid,
axuft € ogaieto 3 Mogudikarii merogy MO-JIKAO (Mo-
JEKYJIApHUX opbiTasieit — JIHIEHOI KOMOIHAIIl aTOMHIX
opbGitaneit). Maremarnanuit 6ik miel mpobaemMn — pos-
B’a30K cTamionapHoro pipaanug lpenunarepas:

ﬁl/)s :Eswsa (1)

ne H — ravinbromiam, a ), — XBUIbOBI pyHKII
Motekysiapanx opbitaseit. i dhynkmi B merom MO-
JIKAO moxyTh OyTu 300pazkeH] JIHIAHIME KOMOIHATTI-
AMT ATOMHNKX BYHKIIH ¢;:

v =3 Cujey, (2)
)

e j = («,n), o ommEcye aTOMHI CTaHm, a N € IHAEKCOM
paziyca—BeKTopa rn. Buxopucranua (2) mosBoJidge pis-
HAHAA (1) 3BECTH 10 CEKyJIAPHOTO JeTepMiHaHTA!

y akomy H, S — marpuni; H;; — MaTpHUIHI eJeMeHTH,
mobymoBaHl Ha JIOKAJII30BAHUX (PYHKIIAK, a

Sij = /¢>;¢jdr (4)

— IHTeIpas NePEeKPHTTA.
Hna obumciennda H;; MW CKOPHCTAJINCA BHPA3OM,
axufi sampornorosaan Bosbcbepr ta Tenbmronsin [15]:
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1
Hij = 5kSij(Hii + Hjj), (5)

ne H;; 6y BuOpaHmii pIiBHUM Y3ATOMY 3 TPOTHJIEK-
HUM 3HAKOM TOTEHITIATOBI HoHI3alll eJIEKTPOHIB BlAIO-
BITHOTO CTaHy ¢; i301BOBAHOTO aToMa, k — KOHCTaHTa
(mu B3am k = 1.8).

Puc. 1. Enemenrapaa komipka CulnSes.

s pospaxyHKy BasieHTHEX cTaniB MK 6yan Bubpami
Taki piBHI i3osboBaHEX aToMiB: 4s—crtan Cu (3 eHep-
riefo Honizamii —6.9 €B), Cu 3d— (—10.1 eB), Ga 4s-
(—11.4 eB), In 55— (—10.1 eB), Se 4p— (=9.5 eB), Al 35—
(—10.7 eB). Ixnui morenmiaan Howisamii HaBemeri B Tab-
st 2 [16].

S;; 6ynm obumcsieHi 3 BUKopucTanHaM ¢ynkniit Core-
Tepa 3a METOAMKOIO, HaBegeHow B [17].
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Enementn

Cu|Se| In | Ga | Al

1-uii moTenmian fowisarii (eB)

7.7219.5515.79(5.99 | 5.98

2-mit morenmian fonisamnii (eB)

20.29(21.5|18.87|20.51|18.82

Tabmmna 2. [Torenmann forizami.

YpaxyeMo medKl OcOOJIHBOCTI PO3PAXYHKY 30VIKe-
HUX CTAHIB, HE BUXOIAYN 334 DAMKH 3allPOMOHOBAHOIL
cxemu. Bigomo [18], 1m0 B mbOMYy BHNAIKY [Jis OTPH-
MaHHA TOYHIIINAX Pe3yIbTaTiB HeoOXIIHO BpaxXOBYBaTH
CYCIIHI CTaHW, & Ie YCKJIAIHIOE MaTeMaTHIHmi 01K 3a-
nadgi. IIpore dkimo MmoBa iime mpo HaWHIKY 30ymMKeHl
CTaHU, TO ICHY€ TPOIELYPa, IO CIPOIye chopMyabo-
Bany 3azady [19]. Cyrb wmiel unponenypu — mnobymay-
BaTH MOJIEKYJIAPHY 0pbITajIb, OPTOTOHAJIBHY [0 BIIOMOI
aTOMHO1 0pbiTamdl. 3 MeTOK MoOYIOBH MOJIEKYJIAPHOL Op-
61Tasl 30yIKeHnX cTaHIiB OyJim BuOpaHl Takl CTaHH: 4p—
crag aaa Cu, 4s— maa Al, bs— ana Ga, 6s— maa In 1
bs— mia Se [20].

MoJtekyaapHy opbiTaab BHOMPAEMO Y BUTVIAMIIL:

ay(r) = Z Fi(r)as,, (6)

Ie f§i — IepeHOpPMOBaHa MPOIELYyPOIO OPTOrOHAJII3AIl1
XBIIBOBA (bYHKIIA 30ymKeHOTO cTaHy atoma ff(r), a

)
caMe:

fe(r) = ff - Z all (v)vig, (7)

ae

viry = (o, (x) | f7 (). (8)

Tyt aXfMoneKynﬂpHa opbiTaJib BaJIEHTHOTO CTaHY,

To6TO byHKIiA (2). AHasoridHo, AK Ie pobuaocd mId
BaJIEHTHUX CTaHIiB, BUKOPHCTOBYIOUN (6), MOKHA OTpH-
MaTH CeKyJIdpHEe DIBHAHHS.

IV. EPEKTH, IIOB’s13AHI 3 POGMIPOM MK I
HNOTO PEJIAKCAILIIEIO

OueBnnauM € Te, Mo mpu 30LIbIIeHH] po3Mipie MK
fforo enepreTudHi cTaHu OyIyTh HADJIMKATHCA IO eHEp-
TeTUIHUX CTaHIB, OTPUMAHUX 13 30HHOTO HADJIMKEHHA
[21]. Onnak 36inbmennsa posmipis MK mos’asane 3i sHad-
HUMHJ MaTeMaTUIHUME TPYIHOIAME. ToMy 3a1eKHO Bi
MeTH JOCTIIKEHb OOMEKYIOThCA MOJEKYJIAPHUM KJIac-
TEPOM CKIHUYEHUX, OIABIINX 9U MEHIINX, POSMIPIB. ¥ 3a-
mpomoHoBaHiit mparl Mu obmexmancsa MK 3 mBoma Ko-
opamHamiinumMu cdepamu, mo mMictaTh 9 atomis. [Toka-
KeMo, MO TaKl pO3MIPH € ONTHMAJbHUME B Hallli 3a-
nadl.

Pornanemo BaserTHi crann giia CulnSes—MK y Tprox
Bumankax: oxHiel (5 aromis), mBox (9 aromis) i TphOX

KoopauHanifinnx cdep (17 aromis). i 6iabioi Haod-
HOCTH Pe3yJIbTATH PO3PAXyHKIB OTPUMAHUX JUCKPETHUX
piBHIB 306pasumo y dopmi rycturn crauis p(FE). Tlpn
IBOMY MH 3aMIHUMO 0—(YHKIIl y TOYHOMY BHUpasl HJid

p(E),

p(E) = 388 - B, )

rayCCIBCBbKUMHE (PYHKIIAMH 3 TapaMeTpoM IMHPHHH o
[22], a came

o) = o Yo () o

3posymiio, 1o 36iabienHs posmipis MK npusene mo
301/TbIIEHHA KIJIBKOCTH piBHIB. ToMy mepemyciMm Mu 3Bep-
HEMO yBary Ha a) HOJIOKeHHd TMiKiB p(F) Ha eHepreTnd-
Hilf ka1 6) iX B3aeMHe pO3TAllyBaHHA.

p(E) -
A1 - cunse,s i)
. —CulnSe,(9) . ,‘fl‘u
-—CulnSe,(17) v Il
a| i

1 L

O L

-70 -60 -50 -40 -30 -20 -10 O 10 20 30 pv

Puc. 2. Edekr 3biabmenus posmipy MK.

3 puc. 2 BUIHO, 10 PO3TAIIYBaHHA MakcuMyMiB p(F)
5—1tm atomuoro MK mHa eHeprermuHiii mKasi € BlLAMIH-
HUM Bif posTallyBaHH# MakcuUMyMiB p(F), orpuManux
And BUNAAKY 9—Tm Ta 17-Tu aTOMHUX MOJIEKYTAPHUX
KJIACTEPIB, a JJIA OCTAHHIX, TO 1 TOJIOKEHHA TKIB (ab-
COMTIOTHE 1 BimHOCHE), 1 ixHa dopma myxe momibHi.

Bue mu irnHopyBasin peakcaiio aromiB y MK, To6to
3MIHY BiICcTaHell MIK aToMaMH IPH 3aMiHI OJHOTO 3 HUX
1HIIM. YKasaHa nepebymoBa Mae JIOKaJAbHUN XapaKkTep
[23], 3amexuUTh Bij pi3HUX YMHHUKIB — 9K Big MK, Tak i
B1J TOMIITKOBOTO aTtoMa. [Ipumyckamocd, Mo Takmit Kpox
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y HAIIOMY BHIAJKy BUOPABIAHWN HE3HATHOW BiAMIH-
HICTIO padlyciB aTOMIB, 10 3aMIHAIOTL OIWH OTHOTO.

Ob6rpyHTOBAHICTH TAKOTO MPUIYIIEHHA IATBEPIKYE-
ThCA PO3PaXYHKAMHU BAaJIEHTHUX CTaHIB 9—TH aTOMHOTO
xsactepa CuTlSe; vy sunanky MK 3 Bigctanamu, 1o 361-
raforbes 3 Bimcranamu B MK CulnSes, 13 MK, v axkomy
Bigcrani 36iabieni Ha 10%. Orpumani pesyabTarn (IuB.
puc. 3) BKasyloTh Ha Te, 1O €HEPTETWIHME CHEKTD Mi-
HAETHCA HEICTOTHO. A TOMY peakcalli€lo MOXKHA 3HEeX-
TyBaTH.

p(E)
41 --CuTlSe 1
— CuTlSe,-2
3t
o1
1t
ot
-60 -40 -20 0 20 E ev
Puc. 3. Edexr aromuol penakcarii: 1 — 6e3 pesakcainl,

2 — 13 aTOMHOIO peJIaKCalIl€ero.

V. PE3VJIBbTATH, OBI'OBOPEHH¢I

3 Toukm 30py cumerpili MK CulnSe; Bomomie Touko-
Bolo rpymnofo cuMmeTpil Doy, HesBimnl 300pakeHHdA ITi€l
TPYIHN € OOHO— Ta ABOBUMIpHIMHA. OCKLJIBKA 3aMiHa MEeH-
tpaabHoro atoma MK (aroma In) inmmumu aromamu (Ga
an Al) He MiHdA€ fioro cMMeTpii, BUCHOBKH PO MPUPOIY
PiBHIB 3a/uiaioThea 6e3 3MiH (HATPHUKIIAL, BHPOIZKE-
HUX CTaHIB). €anHa BIAMIHHICTS — 1€ TOJTOKEHHA TAKIX
BUPOMKEHNX PIBHIB Ha €HEPreTHIHIR MKaJ Il B KOXKHOMY
KOHKDETHOMY BHIAJKY. ToMy BHPOIKEHI CTAHU MOXKYTh
OyTH KOPUCHUMU A/ aHaJI13y eHepreTHIHNX 3MIH.

IIpoanasisyemo oTpumaHnl eHeprermdHl crtamm MEK.
Boun npencrapsieni mHa puc. 4.

B otnacti ~ (0, —30) eB 300paxena rycTuHa BajgeHT-
HUX CTaHIB, a Bulle ~ 5 eB — nokaszana ryctuna 36ymxe-
aux craHiB. [logokenHa mMKIB, 1XHA dopMa y BHIAIKY
samiam In atomom Al 4K BaJleHTHHX, TaK 1 30yIKEHUX
cTaHIB MIHAIOTBCA HelcToTHO. [Ipm 3amim In wa Ga —
sminu p(F) BigayTHim. 3okpema, Haramyodn $hopMmy mi-
KiB p(F) MK 3 In ra Al, y minomy p(E) nna MK 3 Ga

3MilleHa B 001aCTh BHIINX eHepriil. Smimennd p(F) mia
30yMKEHUX CTAHIB MPH IHOMY OCODJIMBO BILIUYTHE.

3 amaJsisy mmckpeTHWX DiBHIB i p(F) Bumimsae, 1o
tpu mikn p(F) B MK 3 In nop’asani 3 aBoMa 4oTHpH-
KPATHOBHPOKEHIMH 3 TouHicTio 1o 107°% eB pipHaMm
npu —20.20 eB1 —9.50 eB 1 Tpunutety npu —4.72 eB. Taki
BUPOZKEHHA He MOB’A3aHl 3 CHMeTpieto (InB. BHILE).

p(E)

-60 -40 -20 0] 20 E. eV

Puc. 4. I'ycruna cranis B MK 3 In, Ga, Al

B MK 3 Al Bci 11l BEpOIKeH] CTaHH 3aJIUNIAIOTHCA Oe3
smiam, a B MK 3 Ga He MIHAIOTBCA JTHIIE YOTHPUKPAT-
HOBUPOJZKEHI CTaHW, a TPUKPATHOBUPOIKEH] CTAHU CIIO-
crepirafoTbea pu F = —8.17 eB.

30ymkeni cramm giaga Bcix MK, orpumani 3acrtocy-
BaHHAM HPOIEAYPH OPTOroHaji3anil, MaloTh YiTKO BH-
pazkeHi HafiHWKYI cTann (THO “soHW mpoBimHOCTH”). Ix
TTOJIOXKEHHS MIIHIMAETHCA Ha €HEPreTHIHIi IKaJIl Ipn
samial B MK In ma atomu Al ta Ga.

Posryisgnemo BHecOK aToMHHX opbitaseir y dhopmy-
BaHHA OEAKHX MOJEKYJIAPHUX opbiTaseit. AHasiis Koe-
dbinientiB y (3), (5) mosBosde 3pobUTH TaKi BUCHOBKI:

OCHOBHUI BHECOK Y POPMYBAHHS BUPOIKEHUX CTAHIB
3 enepriero —20.20 eB mamexuTts 3d—-opbiTam mimi, mo
MICTHTBCA B KoxkHOMY 3 MK, 9Ki MU pO3TIdaasin;

OCHOBHU{T BHECOK ¥ (DOPMYBAHHS TPHUILIETY 3 EHEPTIEIO
—9.50 eB nmanexurey 4p—opbitasi Se B ycix MK;

Tpumsier 3 eHeprieio —8.17 eB 8 MK 3 Ga Busna-
qae€ThCcA, B OCHOBHOMY, 4p—opbiTanaiaio Se, Tpumier 3
eneprieio —24.98 eB — 3d-opGitamnio Cu, a Tpumier
3 —4.72 eB 8 MK 3 In ta Al — 4p-opbitamiio Se;

atomn In, Ga, Al BigmoBimaJbHI 3a CHHIJIETH B Ce-
peamHi obnacTn “BaseHTHOI 30HKH” (30KpeMa B 0bmacTi
—16 ~ —10 ¢B) i BimguiernieHi cHHIIETH Bil TaKol 30HMI.
OueBugnO, WO ocTaHHl OepyTh ydacTh y bOPMYBaHHI
30yIKEHNX CTaHIB.
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DENSITY OF ELECTRON STATES IN COMPOUNDS A!BM(CY!

R. Hoy, B. Lukiyanets
State Unaversity “Lvivska Polytechnica”, Department of Physics,
12 Bandery Str., Lviv, UA-79013, Ukraine

The qualitative changes in density of states of electrons in CulnSez induced by substitution of an atom by

another one in the frame of the simple model are presented. The Huckel model in cluster—type calculation was

used. Effects of relaxation of the molecular cluster and its size are analysed. From the obtained results it follows

that the main effect of the substitution is widening the “valence band” and shifting both its centre and “conduction

band” bottom.
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