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3po6ieHo aHai3 3aJISKHOCTI XOJUTIBCHKOI PyXJIMBOCTI HOCITB 3apsify BiJ TOBIIMHU B €IITAKCii HUX IUTIBKaxX N-
PbS, Bupomenux wmeromom rapsdoi crinkm Ha ckoiax (111) moHokpucramis BaF,. 3xilicHeHo po3paxyHOK
PYXJIMBOCTI HOCIIB 3apsiLy Py pO3CiIOBaHHI Ha MIOBEPXHi IUTIBOK i AUCIOKALIsAX HEBIAMOBIAHOCTI

Kumiouogi ciioBa: miiBky, cynb]i/ CBHHIIIO, PYXJIUBICTh, MEXaHi3MHU PO3CIFOBaHHSI.

Cmammsa nocmynuna 00 pedaxyii 23.10.2003; npuiinama oo opyxy 29.12.2003.

I. Beryn

Cynbdin cBUHIIO, SK 1 iHIN HaAMiBIPOBITHUKOBI
cronykn A"VBY' € 6asoBuM MaTepiamom Uit CTBOpPEHHS
TEPMOECTIEKTPHYHUX MIepeTBOPIOBAYiB eHeprii,
(dboTonpuitManbHUX MPUCTPOIB, a TaKOXK
BUIIPOMIHIOBAIEHUX CTPYKTYP CEPEAHBOIO 1 JAJIEKOTro
iH(ppauepBOHOTrO Miana3oHy ONTHYHOTO criekTpy [1-3].
Jns HOBHX oOnacTell cy4acHOi €NeKTPOHHOI TEXHIKH
AKTyaJIbHOI 3aJIUINAETHCA TOHKOILTIBKOBA —peai3allis
BJIACTHUBOCTEH Marepiany. BUCOKiI 3HaYCHHS ONTHUYHOTO
koedimienra mormuuanas (10°-10% em™") Ta cratmanoi
JIENeKTPUIHOI TPOHUKHOCTI (ICKiIbKa COTEHb) NAIOTh

MOXIJTUBICTh ~ BUKOPHUCTOBYBAaTH TOHKI IUTBKH IS
CTBOpPEHHS 0araToeIeMEHTHUX MaTpHIb [4].
Kinetnani napameTpu HaIBIIPOBITHUKOBUX

MaTepialliB y 3Ha4HIA Mipi BU3HAYAIOTHCS MEXaHi3MaMH
po3citoBanHsl HociiB cTpymy. Cuijg 3a3HauuTH, IO
nepeBakHa OUTBIIICTD OIMYOJIKOBaHMX IIpanb, y SKHX
MPOBOJMIICS JTOCHI/DKCHHSI TIOBEIIHKHM HOCIIB 3apsiy
BIZTHOCATBCS JI0 BUBYCHHS XapaKTEPUCTHK 00°€MHHUX
MOHOKpHCTaNmiB. Bigomo [3,5], mo mnpH HU3BKUX
TeMIIepaTypax, MOPSAKY Teli€BUX, B SBUIIAX MEPEHOCY
JIOMiHY€ PO3CifOBaHHS Ha BaKaHCIfAX, a TIPHU BUCOKHUX — Ha
TEIUTOBUX KOJIMBAHHIX KPUCTAIIYHOI IPATKH.

V 1miBKax cHTyallis 3HaYHO CKJIAQIHIMIA — TYT OKpiM
e(dekTiB, MO MalOTh Micle B 00°‘€MHHUX MaTepianax,
BXUIMBY  POJb  BINIrpaloTh  po3MipHi  e(deKTH,
pO3CilOBaHHS Ha IIOBEPXHI 1 IMCIIOKALIsNX, TPaHULAX
3epeH, Toulo [6,7].

Y po0oTi JOCTIHKEHO 3aJEeKHICTh XOJUTIBCHKOI
PYXJMBOCTI HOCIIB 3apsily B TOHKHX ILTiBKax n-PbS Binx
TOBIIUHM 1 3pOo0JicHa OIIIHKAM BCJIWYMHU BHECKY
MeXaHi3MiB PO3CIIOBaHHS Ha IOBEPXHI 1 AUCIIOKAITISX.

106

II. MeTroauka ekcriepuMeHTy i
pe3yJIbTaTH

[IniBkn cynpdigy CBUHIO BHPOLIYBaJIM 3 IapoOBOi
(ha3m MeTomoM rapsiuoi CTIHKH 3rigHO Mertoaukw [4]. B
SIKOCTI TIAKJIJKA BHKOPHUCTOBYBAJIM CBiKI CKOJIM TIO
miomwHi {111} MmoHokpucraniB BaF,.

[IBuaKicTh POCTY IUTIBOK BHOHWpaiacs B Mexkax |-
3MMc!, sK HaiiGinbII THIOBA MpPH BHPOIIYBaHHI
Haarpatok. ToBmmHA TUTIBOK PbS 3MiHIOBasacs 3a
PaxXyHOK BapilOBaHHS 4acy BHPOIIyBaHHS. Temmeparypa
nigknanku ckmagana 520-570 K. 3 omHoro Ooky, Taka
TemIiepaTypa 3abe3rneuyBajia emiTakCiiHui picT MmapiB y
Hampsamky <111>, 3  iHmoro 3MEHILYBaJIacs
MOXJIMBICTh B3a€MHOI anQy3ii OKpPEeMHX €JIEMEHTIB
TUTIBKH 1 T IKIIaIKH.

EnexTpuyHi BNACTUBOCTI IUTIBOK  BHUMIpIOBAIIHCS
KOMIIEHCAIIIHHAM METOJOM y TOCTIHHHX ENEKTPHIHUX i
marHiTHEX moysx mipu 300 K. Konmenrtpariiss  HociiB
3apsAny B BHUPOIIYBaHHWX IUTIBKax Oyina IOCTIHHOIO i
(1+3)d0" em™.
NUIIXOM BUKOPUCTAHHS HABAXKKH, CKJIAJ] SKOI BiJIIOBIIaB
CKJIaJy, 1110 KOHIPYEHTHO BUIIAPOBYETHCSI.

ExcnepuMmeHTanbHi  pe3ynbTaTH  JIOCIIIKCHHS
XOJUTIBCBKOI PYXJIMBOCTI HOCIiB 3apsay IuiiBok n-PbS
HaBeJeHO Ha pwc. 1 eKCriepuMeHT. BcraHoBneHO
CYTTERY ii 3aJIe)KHICTh BiJl TOBITUHH.

Tak, 30kpema, Uit 00JacTi TOBIIMH MEHIUX 3a
2,5 MKM CIIOCTEPITaeThCS 3HaYHE 3MEHIIIEHHS
XOJUTIBCHKOI PYXJIMBOCTI HOCI{B 3apsay, sKa csArae Jo
TPHOX TOPSAKIB BenmmuuHaM (puc. 1 — excriepument). e
OJIHO3HAYHO BKa3y€ HA JOMIHYIOYY pPOJIb SKICHO iHIIHUX
MEXaHi3MiB PO3CIIOBaHHsA HOCIiB 3apsily y IUTiBKax,
MOPIBHSHO i3 MOHOKPUCTAJIAMH.

CKJ1agajia Bona KOHTPOJIrOBaJ1acsa



Po3sciroBanHs HOCIIB 3apsay B TuTiBKax n-PbS
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Puc. 1. 3anmexHicTh pyXJIMBOCTI HOCIIB CTpyMYy y TuTiBKax n-PbS Big ToBmmHM: 1 — 00‘€MHA PYXIUBICTS [y
(BpaxoBye pyXJIMBICTh Y MOHOKpHCTaNaX n-PbS), 2 — pyXIUBICTh MOBEPXHEBOTO PO3CIIOBAHHS [lg, 3 — 3IMIITKOBA
PYXJIUBICTb |1, X — EKCIIEPUMEHT.

I11. Po3paxyHoK pyXJIMBOCTi HOCIIiB
3apsay

JlocmipkeHHsT MeXaHi3MiB PO3CIIOBaHHS y TOHKO
TUTIBKOBOMY CTaHi JJIsi XaJbKOTEHI[iB CBHHITIO BHMAarae
po3risiny pi3HHX e(eKTiB, SIKi BIUIMBAIOTh Ha MOBEIIHKY
HociiB 3apsany. Tak, 30kpema, KpiM BpaxyBaHHS
pO3CiIOBaHHSI Ha €KPaHOBAaHOMY KYJIOHIBCBKOMY 1
KOPOTKOJIIFOYOMY ITOTEHIlialli BaKaHCIH, aedopMariifHux
NOTEHIIaJlaX ~aKyCTUYHHX Ta ONTHYHHX (DOHOHIB,
MOJSIPU3ALifHOMY TIOTEHWIani ONTHYHUX (OHOHIB 1
B3aEMOIT MK HOCISIMH, SIKi € JOMIHYIOUHMH IS

MoHokpucTamiB [8-10], HeoOXimHO BpaxoByBaTH IIe
pO3CiIOBaHHS Ha TIOBEPXHi, JWCIOKAIisAX, TPaHHIIIX
3epeH [6,7]. Y 1mpoMy BHUMNAIKy, 3TiIHO TpaBHIIa

MartriceHa, pe3yibTyoua (e(EKTUBHA) PYXIHBICTD Hexp,
BH3HAUYEHA Ha EKCIIEPUMEHTI, Oyie:
WMexp = Vs + 1/, + 1/l €8

Tyr py— BHEcOK 00°€MHOI pYXJMBOCTI; i —
MOBEPXHEBA PYXJHMBICTB; |, — 3QJIHMIIKOBA PYXJIMBICTb,
sIKa BPaxOBYE PO3CIIOBAHHS Ha JHUCIIOKALisfX, TPAHHIIX
3epeH Ta IHIINX HEOTHOPITHOCTSX.

XOJUTIBCHKY PYXJIUBICTB |1y 00paxoBYBaJIX 3TiIHO

_ e _133,(0;,0,10)
uv -7 o 1/ 2 K s (2)
m 13/ 20(0;0,10)

ne 17, (z;B) — mBomapamerpuuni inTerpamn ®epwmi, sk

npora0OyiboBani B [11]; e— 3apsn enexTpoHa; m* —
e(heKTHBHA Maca eJIEKTPOHIB.

-1 — -1
1= ZTi - (3)
1
CyMapHH Jac penakcarii.
Bupasu nmns dgaciB penmakcariii T, 3TiTHO SKHX

HNPOBOJMIINCHE PO3PAaxyHKH Uil MOHOKpucTaniB n-PbS
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MaroTh BUIISI [5,8]:
a) KyJIOHIBCEKHH ITOTEHITia)l BAaKaHCIH:

T.(x)= g (2m%)"” (k,T)"” x
T(Ze’)’' N, [Ln(1 + & - &/(1 +§)
(X + BX2)3/2

(1+2Bx) @

— 2 o . .
ne & =(2kr,)", k — xBUnBOBHIT BEKTOp HOCIs, Ty — paziyc
. v 18 -
expaHyBaHHs notenmiany Bakamcii, Ny=2 10" cm™ s

n<4 00" cm® ta N=n/2 ms n =24 10" cm;
0) KOPOTKOIIIOYMIA TOTEHITIa BaKaHCIH:
24~/ 2
TO,V (X + BX )

(1+2Bx)Hl =A)* -BF’

L, (x)= 6))

Ie

T,, = E /m 2’k T) U N, |
A =Bx(1-K)/(1+2Bx),

B =8Bx(1+PBx)K/3(1 +2Bx)*;

B) AeopMaliifHUi MOTEHLIa)I aKyCTUYHUX (DOHOHIB!

yac penakcanii Ipy po3CiIoBaHHI Ha LLOMY ITOTEHIiai
obuuncioeTbes 3a Gopmynoro (5), B KM Clijx NPUAHITH

(6)

iHOgeKkc v=a Ta @epenucatd BUpa3 11 To, (0)
HACTYITHUM YHHOM:
1,, = 2Ti*C,/EL (2m%,T)” 2; )
) ,He(i)OpMaHifIHHﬁ MOTEHIIia] ONTHYHUX (DOHOHIB:
_ Ty (x + sz )—0.5 &
T a+2poHi-A) -BY
ae
T, =21%a%p(hey )/ T2m, k T) B2, (9)

Jl) pPO3CIIOBaHHS Ha TMOJSIPU3AI[IHHOMY ITOTEHITai
ontnyHUX (OHOHIB (MpU TemIepaTypax, Habarato
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MEHIIUX Ta Habarato OuTkIIKX Temmepatypu [ebas):

h2 (X + BXZ )l/ ZF—I

T = , 10
P’ (2m,k,T) 2 (e — &)1 +2Bx) (0
Ie
2Bx(1 +Bx)
F=1-38In(1+8") ——————~[1 28+ 8In(l +3)],
1 +8Y) =T n(l +3)]
O =(2kr))?, 1, — pamiyc eKpaHyBaHHS ONTHYHUX

(hoHOHIB;
€) TMoJIsSIpHE PO3CifOBaHHS MPH TeMieparypi lebas:
PO3CifOBaHHS ONTHYHUMHU (POHOHAMH MOXHA PO3IIISAATH

K ,,KBa3i-pyxue”, & >> hw), sxe o3Havae, MO CHEPTis
ontudHOoro ()OHOHa HabaraTo MEHINA, HIX CEpeIHs
EHepris HociiB, TOmi sK hwl ta koT € ommakoBi mo

BenuuuHi [3]. BukopucTtanHs BapiamiifHOTO METOMY A€
BUpAa3 JUIsl PyXJIMBOCTI 3rifHo [3]:

_ 'k, -1y 1
2¢k,Tm (e, —¢€)') ez’ S, —AS,

ﬁL_O—lﬁ =

L ot

:iZ_IZESZI _Aszz _lszz _Asz3 S’
T 2 S —AS;; 35S, AS;; [

TyT BUKOPHCTOBYIOTHCS HACTYITHI 3aIHCH:

g = (ez‘ —1)2

ik Z
e]

uopt ’(11)

(12)

k-1
o, X

g ) EJZ(t)DZ(H)’
-! 4(1+t) @Z(t)‘lﬂz

0Z
a=2EE) g R d”
(e, +2£) o I+t 0

2 . .
t= (q rw) , Z, - eHepris B onuHUIEX KoT NOB3IOBXHIX

]

: (4.11)

ONTHYHUX (OHOHIB Y BiJICYTHOCTI €(DeKTiB eKpaHyBaHHS,

Z. - 3Ha4YeHHA Z(t) npu t=5°_°1 , Ke BIJIIOBIJIa€

q =2k, m: - edexruBHa Maca Ha piBHI Pepmi (1uB
[3D-
Inrerpamu, npencrasneni B (13) — mmaBHi QyHKuil

nBoX mnapamerpis: Z,ta O,; IXHI 3HAYCHHI MOXHA

(]

OTPHMATH TOTOBHMH YHCEIBHUMH pO3paxyHKamu. J[Ba 3
HUX, A1 S;; Ta S;3 HaBemeHo B [3] ansA BUMAuIKy

€,/€ - 0.
B dopmynax (4)-(14) € — craTudHa JieleKTpUYHA
MPOHHKHICTh; Uy, — KOPOTKOIFOUHI MOTEHINa] BAKAHCIT;

E.e nedopmamiduuii  moteHmian  BakaHcil, C;
KOMOiHaIIist cTajmx; K=1,5 - BiTHOIIICHHS
KOPOTKOJIFOUMX TOTCHINATIB BaKaHCIH JUIs  30HH

NPOBIJHOCTI 1 BaJIeHTHOI 30HM Ta AedOpMaIiHUX
MOTEHIIAJIB JUIs X 30H; P— IYCTHHA, a — CTajla TPaTKH,
() — 9acTOTa ONTHYHOTO (DOHOHY.

€) I1°€30€JIEKTPUYHE PO3CIFOBAHHS
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\2 2 1!
*T" h,” U
T, =2,37x10° g hy, 0 VE (15)
Ci g
ne hy4 — m’e30enexkTpuuHa koHcTanTa PbS y B/Mm,
8q,
= (16)
o 3g,a’
q: — eheKTUBHE HaBaHTAXECHHsI JJIS 1T €30€JIEKTPUIHOTO

edeKTy.

) MIDKEJIEKTPOHHA B3a€MOJIIS.

[Ipu MiKeNeKTPOHHMX 3ITKHEHHSIX OOMIH €HEpriero €
HE3HAYHUM 1 B3a€EMOJiS MDK HOCISIMH HE BIUIMBAa€E Ha
pyxauBicTb. TOMy U 3HaXO/KEHHS BHECKY EJIEKTPOH-

€JIeKTPOHHOI ~ B3aEMOMil  TPOBENEHO  PO3PaxyHOK
koeimienTa repmo-e.p.c. A [1]:
k, ™ 2k,Tm
= S0 TR0 (1), (17)
e 3 H*(3Tn)
:_ﬁi 2k, Tm(<) %
e 3 W*(3n)?°?
5 23 ; (18)
2n°(31n)” *m, U
X r+1)— > 0
0 m(Qg;
Jie T — IOKa3HUK CTEMEHs B 3arajbHOMY BUpa3i Ui 4acy
penakcartii, SIKHT BU3HAYAETHCS MEXaHI3MOM
poscitoBannst; k, — crana Bomsumama, /i — crama

IInanka, m, — Maca BiIBHOTO enekTpoHa, m(G) — maca
enekTpoHiB Ha piBHi ®epmi, T - Temmeparypa, n —
KOHLICHTpALIis &g

3abopoHeHoi 30HH, { — eHepris Depwmi; m({) BU3HAYATH
CIiBBigHOMIEHHM [3]

BUIBHMX  HOCIiB, — IIUpUHA

2n*(31n)? 3

m(Q) =m,, 1+
mOSG
Bupas s po3paxyHKy HOBEPXHEBOT'O PO3CiIOBAHHS

3rifiHo [6.7] MOXHa NpEICTaBUTH y BUIIIS

b= M
S o1+A/d]

Jie A — IOBXHHA BUTRHOTO TPOOIry HOCIiB cTpymy, d —
TOBIIMHA TUTIBKH, [ly — OO‘€EMHa PYXJUBICTh Y ILTiBII
(dactrHa, MO BIAMIOBIZA€ PO3CIIOBAHHIO IS 00°€EMHOTO
3paska).

PoscitoBanHs Ha JMCIOKAIisX, SKE Ja€ MCBHHUU
BHECOK Y 3HAUCHHS PYXJIUBOCTI |, MOXKHA MPEICTABUTH Y
BHTJISA/I 3aJ7I€KHOCTI BiJl TOBIIUHH [6]

RN,

Hq :UV(l_ d

ne R — edexruBnmii pagiyc aucnokanii, Ng — moBepxHeBa
TYCTHHA JUCIIOKAIiH. 3 iHIIOT CTOPOHH, PO3CiIOBaHHS Ha
JIUCIIOKAITITX MOXHA TPEACTABUTH Yy HAONMKEHHI 4acy
penakcarii [[mayoepman]

(1

(19)

(20)

_ 3
8RN v
Yy @21 v npeidoBa IMBHUIKICT PO3CISTHUX
enekTpoHiB. IlopiBusHHS BupasiB (20) 1 (21) mamo
MOXJIMBICTh OTPHMAaTH 3MIiHY [OBEPXHEBOI T'yCTHHH
JIUCIOKaIii Ta e(eKTUBHOTO paliycy 3 TOBIIMHOIO

@n



Po3sciroBanHs HOCIIB 3apsay B TuTiBKax n-PbS

1, cm’/Be

10°

10° ! | | J 10° | | | J
10" 107 10" 10° n,em 10" 10" 10" 10°  n,em”

a) 0)

Puc. 2. KonneHnrpariiiitHi 3aJ1e:KHOCTI pyXJIMBOCTI HOCIiB

L eMV/Be JUTst KprcTautiB n-PbS mpwu:
a—-42K,6-77K,8-300K;
. 1 — posciroBaHHS Ha KOPOTKOAIIOYOMY MOTEHILami
10 BakaHCii, 2— poscitoBaHHS Ha JedopmaniiHOMy
MOTEHIIa]l aKyCTUYHUX (OHOHIB, 3 — pO3CilOBaHHS Ha
10° nedopmaniifHoMy TOTEHIali ONTHYHHUX (HOHOHIB, 4 —

pO3CilOBaHHS ~ Ha  TOJSIpU3alifHOMY  IOTEHIiai
10% - ONTUYHHMX  (DOHOHIB, 5—-  posciloBaHHA  Ha
KYJIOHIBCbKOMY TIOTEHITiaJli BaKaHCIH TPY KOHIIEHTpAIlii

10" \ ! \ \ Bakaucii N =200"cM™, 6 — poscitoBanHs Ha

16 17 18 19 -3
10 10 10 10 n, cM KyJIOHIBCBKOMY MOTeHIiam Bakauciii mpu N, =n/2,

7 — pe3ynbTyroua KpHBa, sKa BijmoOpaxae cymapHe
B) PO3CilOBaHHS BCIX MEpeiueHUX BHUILE MEXaHi3MiB.

(puc. 3). n~2,500"%-2,500" cv?, xoua y npomy mianasosi

.“OTpHMaHI.wHe)KH.O cn leéd) Ta R(d) nossonnu HE CJIiJ] TOBHICTIO HEXTYBaTH MEXaHi3MaMU PO3CIIOBaHHS
SAIMCHUTH  OLIHKY 31“1;!1{0“[. ] Becky nozatky a0 Ha BAKaHCIAX, OCKUIBKA B IHTEpBANi KOHIICHTPAIH
3aITUIIKOBOI PYXJIMBOCTI Ti€l YacTKH, siKa 3yMOBIICHA

18 19 .
PO3CIIOBAHHSAM Ha IACTOKAIIAX Aty 100° =300 B cymapHe po3cilOBaHHS JAKOTh BHECOK

IEeKUTbKa MEXaHI3MIB OJHOYACHO.

e M’ NR . . .
Mi=——>— (22) Hpn TIJIBULICHHI  TEMIIEPATYPH Bl 4,2 no 77K
n"h PO3ciloBaHHS HOCITB Ha BaKaHCIsIX CTAa€ MEHII BaXKJIMBUM,
3pocTae  WMOBIPHICTP  B3a€MOJIi  CJIEKTPOHIB 3

. . . KOJIMBaHHSMH KPHCTAJIIYHOT IPATKH.

Iv. Pe3yﬂbTaTH PO3paxyHKIB Ta IX aHaJI13 Sk BUIHO i3 pHC. 2, 6, PO3CIIOBaHHSIM Ha BaKaHCIsAX
_ IpU a30THUX TEMIIEpPAaTypaX MOXKHA SKICHO ITOSICHUTH
Pesynbrarn PO3paxyHKy KOHLICHTPALIHIX SBUIIA  TEPEHOCY B  EJNEKTPOHHUX  KpHUCTaJIax

3aJIeKHOCTEH 00‘eMHOT  PYXJIUBOCTI My IS 3
MOHOKpHCTaliB n-PbS 300paxeHo Ha puc. 2. I3 anamizy
UX JaHUX CIIIYeE, IO , [0 PO3CIFOBAaHHS HA BAKAHCISX Y
[IIOMYy JIa€ SIKICHO TPaBWUIIbHY KapTHHY XapakTepy
B3a€MOJIi  €JNEKTPOHIB NpoBigHOCTI 3  Jedexkramu " i i 6 s 4
KPUCTAIiYHOI TIPATKM TIPU TEMIIEPATYPax, IOPSIKY KoHueHTpaniinomy fianasoni (1007 =6 O™ cm™).

XaJIbKOTEHI/IiB CBUHIIIO, a Bill KOHIEHTpaIii | 10" cm
[[C PO3CIIOBaHHS IOYUHAE OyTH AoMiHyroumM. Jlemo
TOYHIIINM OyJe BpaxyBaHHS B3a€EMOJii HOCIIB CTpyMy 3
(¢oHOHaMHM, sKe JOMiHye y OUIbII  HIMpHIOMY

PIAKOro Teiifo, ajge 4iTKe Y3rOMKCHHS 3 €KCIICPUMEHTOM PoscitoBanHs ~ Ha ~ TOTeHIamax — BakKaHCil y
TEOPETMYHO OTPUMAHUX 3HAYEHb  JOCATACTHCA 3 KOHLEHTpALiHOMY JianasoHi 2000"-100% em™
BpaxyBaHHIM eJIeKTPOH-()OHOHHOTO po3ciroBaHHA NPOSIBISIETECS. YePe3  PO3CIIOBaHHS HOCIB CTpymy Ha
(puc. 1a). 3 puc.la crmigye, mo mpu 42K vy KOPOTKOJIIFOUOMY TOTCHIia)Ii BakaHCid. ExpaHoBaHMiA

KyJIOHIBCbKMH TOTCHINa]l BaKaHCIi BiAirpae JOCUTH
BAXJIIMBY pOb mpH KoHmeHtpamisx 100'°-500" cm™.
[osicHuTH Taky MOBEIIHKY PO3CIIOBAaHHS CICKTPOHIB Ha
KyJOHIBCbKOMY TMOTEHIiaJi BakaHCii MOXHa MaluM

. . . 16 19 -
KoHUeHTpamiitromy  miamasomi  1010'° —100" cm™
MepeBakae PO3CIIOBaHHS HOCIiB HAa EKpaHOBAaHOMY
KYJIOHIBCbKOMY  TOTEHIiali  BakaHCii; B  oOmacTi

., 19 20 3 :
KOHIICHTpAIIii 3007 —1007 cm JOMiHYy€ - . .
: . o o 3HAUeHHAM BHCOKOYACTOTHOI ieNeKTpUYHOI cranoi €,
PO3CifOBaHHS HAa KOPOTKOAIIOYOMY TOTEHI[iai BaKaHCIH.
PosciroBanHs & Ha JedopManiiHOMy —IMOTeHmiai sKa BXOAUTH y Bupas it T, (4.1) i nopiskioe 18,4.

aKyCTHYHHUX (OHOHIB HAWOIIBII YITKO peai3yeThCsi NpU
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N, em’ [ 1R, cm
10" ! 2
~410°
1010 N
108 1 1 1 1 1 1 1 1 1 107
0 0,4 0,8 1,2 1,6 2

d, MKkM

Puc. 3. 3anexHicTh MoBepXHEBOi TycTHHH Ng — 1 Ta eeKTHBHOTO pajiycy auciokariii R — 2 gt mriBok PbS /
(111) BaF, Bix TOBUTMHM IITiBKH.

Ap, cM’/Be
6

2,5 d,MKMm

Puc. 4. BHecok po3ciroBaHHS Ha JUCIOKAIISNX y 3MiHY PYXJIMBOCTI JJIs TUTiBOK N-PbS pi3HOT TOBIIMHM.

Came BiamiHHICTb Yy 1Ba pasu Mk €, y cymbdini Ta
IHIIMX ~ XaJIbKOTCHINAX  CBUHIKO 1
HEOOXiJHICTh BpaxyBaHHs L[OTO
po3citoBaHHs y KpHcTanax PbS.

CIIPUYHHIOE
MeXaHi3My
Jlnst koHueHTpaniiinoro miamasony 10'° —10" cm™
CIIOCTEpIraeTbesi Cnabka 3aJeKHICTh PYXJIMBOCTI BiJ
koHuenTpanii. KpuBa 4 Ha puc.2 a, ska BiIIOBigae
PO3CIIOBAaHHIO HOCIIB CTpyMy Ha HOJSIPHUX ONTHYHHX
(oHOHaxX nae n0Ope y3roPKEHHS K M0 XapakTepy Tak i
10 YUCIJIOBOMY 3HAYEHHIO PYXJIMBOCTI MK TEOpi€ro Ta
eKCIIepUMEHTOM Yy wiil ob6nacti. [lonmspHe poscitoBaHHS
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JUTSL KOYKHOTO 13 JOCHIKYBaHHUX MaTepialliB MepeBakae
: — 16 -3
Bix n=100" c¢cM” 10 NEBHOTO KPUTHYHOTO 3HAYEHHS

KOHILICHTPaiif N, SKe JOpiBHIOE § 10" cm™ s PbS.
[Ipn mnixBumeHHI TeMmneparypu 10 KIMHATHHX,

BHECOK pO3CIIOBaHHSA HAa BaKaHCIAX B CyMapHe
pO3CifOBaHHsS CTa€ MEHIIUM 1 OUIBII IHTEHCHBHO
MOYMHAE  TPOSBIATHCS  PO3CIIOBaHHA  HOCIiB  Ha

KOJIMBaHHAX IpaTku (puc. 2 B). JJOMiHYIOUNM TpH [[bOMY
Oyne po3citoBaHHS HOCIIB Ha TEIJIOBUX KOJIMBAHHIX
KPUCTAIIIIHOT TPATKH.

Jnst  po3paxyHKy  PpYXJIHMBOCTI,

MoB‘s13aHOI 13



Po3sciroBanHs HOCIIB 3apsay B TuTiBKax n-PbS

po3citoBaHHsSM Ha moBepxHi 3rigHo (20), (21) i
muacnokanisx (19) py B3sara piBroro 400 cm’B7'¢”, sx
3HAYEHHS, TMPHU SKOMY CIIOCTEpITracThcs CIiBIAJaHHS
PYXJIUBOCTI 00°€éMHOTO MOHOKpHcTany (puc.2,B) i3
ANPOKCHMOBAHUM /ISl ITUTIBOK TIPH BEIMKHUX TOBITHHAX
(6impmx 3a 2,5 Mkm) (puc. I — ekcmepument). Ha
puc. 1, KpiM pe3ynbTaTiB EKCIIEPUMEHTYy, IT0Ka3aHO
3QJICKHICTh BiJi TOBIIMHMA IUTIBOK BXXE PO3JUICHUX
PYXJHMBOCTEH HOCIiB 3apsity: 3aJIMIIKOBY |, 1 MOB‘S3aHy
i3 poO3CifOBaHHAM Ha TOBEpXHI [ls, BH3HAYCHHUX 13
cuieigomenp (1) 1 (19), BignosigHo. Cepenns
JIOB)KMHA BUIBHOTO MpoOiry, 3rigHo [6] Oyna BuOpana
piBHOWO 50 HM. 3 HaBemeHHX 3anexHocTed (puc. 1 —
KpHBa 2) BHJHO, IO TOBEPXHEBAa PYXJIMBICTH BiIirpae
CYTTE€BY pONb TIMBKK A1 OOMEXEHb MaJHX TOBIIMH
mwriBok (d ~ 0,1 MKkM), sKi CITiB po3MipHi i3 JOBKHHOIO
BiTbHOTO TpoOiry (A). g mMX TUTIBOK 3aJIAIIKOBA
MPOBIMHICTH L, T0Ope criBmagae i3 eKCIEPUMEHTOM
(puc. 1 — kpuBa 3), Tak AK Maji 3HAYCHHS PYXJIUBOCTI
MpH  PO3CIIOBaHHI HAa TIOBEPXHI 1 BHU3HAYAOTHh iX

JOMIHYIOUHMH BHECOK Y 3arajibHy PyXJIUBICTh (l =—).
Hs
Tenep BIZHOCHO pO3CIIOBaHHS Ha JIHCIOKAIISIX
(puc. 3, 4). IloBepxHeBa TycTHHa  JHCJIOKalii
HeBiamoBimHocTed Ng Ha rpanuni (111) BaF,-n-PbS
cnagae 10" cm™ i 3MeHIIyeThCs i3 POCTOM TOBILIMHH
mmiBok 10 10'°cem™ (puc. 3 — xpusa 1). Ipu ubomy
pazniyc TpOCTOPOBOrO 3apsily JHCIOKallill CKIilanae
10°cv mpu manux ToBIMHAX emiTakciiiHoro mapy i
JIeIO 30UTBITYEThCS i3 POCTOM TOBIIMHHM (PHUC. 3 — KpUBa
2). MakcuManbHUI BHECOK Y 3MiHY PYXJIMBOCTI HOCIiB 3a
paxyHOK pO3CiIOBaHHS Ha AWCIOKAIisIX cATae s
TOBIIMH TUTiBOK Oimst 0,5 Mkm  (puc. 4). Tlomanpiie

[1]
(1979).

ceoticmea. Hayk.mymka, Kues, 256 c. (1984).

30UIBIICHHS TOBIIUHHM IUTIBOK OOYMOBIIOE  pi3Ke
3MCHIIICHHS BIUIMBY JUCIIOKAIIHHOTO MEXaHi3My Ha
3MiHy L (puc. 4).

3pocTaHHA BENMYMHU  BiAXWICHHS  3aJMIITKOBOT
pyximBocTi L, (puc. 1 — kpuBa 3) BiJ eKCIIEPUMEHTY TIPH
TOBIIMHAX Oimbmmx 3a 0,5 MKM MOXKHA IOB‘s3aTH 13
PO3CIIOBaHHSM HOCIiB 3apsly Ha TPAHUIISIX 3€PEH.

V. BucHoBxn

1. JlocmipkeHO  3aJIeKHICTh  PYXJIMBOCTI  HOCIiB
3apsAly Bil TOBIIMHU B CMITAKCIHHUX IUIIBKAaX N-
PbS.

Po3paxoBaHo BHECKH 00‘€MHOI  PYyXJIMBOCTI,
pO3CifoBaHHS Ha TOBEPXHI 1 JHCIOKAIlisIX
HEBI/IITOBITHOCTI e(EeKTUBHY  PYyXJIMBICTbH
TUTiBOK.

IToka3zaHo, 110 pO3CIFOBaHHS HA MOBEPXHI JOMIHYE
MPY TOBIIMHAX IUTIBOK ~ 0,1 MKM, a po3citOBaHHS
Ha JUCIIOKAIIAX Ha0yBa€ MaKCUMAaJbHUX 3HAYCHb
npu ToBHIMHAX 70 0,5 MKM. A Tpu OBUTBIIUX
TOBIIMHAX TEPEeBaXkad PO3CIIOBaHHS HA TPaHHIIX
3epeH.
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The analyses of Hall mobility dependence from thickness on epitaxial layers n-PbS, growth on (111) BaF,
monocrystalline by “hot-wall”’-method are provide. It is made the computation of mobility of charge carriers on both
the surface films scattering and dislocation uncorrected.
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