
l0-8
S-UFFACE q]Aiutlr{ TRANSPOFT rN l/G SIRItrIURE CN TEf,.;LURIID'I
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Ttre o<ls@rce of m aoctnulation layer at tlre interfae telluriun-telluriun dioxide (I{CS

structul€s) or at ttre surface of a crystal after tJ:e etctring of the sarple was fourd po"rrio*$t2).

Ettre to ttre oqrfinerent of ca:riers in a nansur regian, quantizatict of the energty of the carriers

o"".rt" (3) 
.

We relnrt in this paper ttre study by transgort phencnena of the quanLized caniers gas at

ttre interface TeTeo, in the plane tOOOll .

The saples are crrt frcm undoped or dcped single orystals of telluriun (to14-tot5*,-31 ar:rd

are drenrically poti.stred. Sanples are ttren anodically oxidized ; the ttrickness of the TeO, layer
o

ls alcout 2OOO A. the maln adrrantages of this odde Erre :

a higtr dielectric quallt], (breakdqm occurs for flelds largrer than 2 fo6v/qn).

a hi$t..permlttivfty (e TeO2 = 2L i € Te = 53) .

a rmiform oating of the cxrystal : r,le tranre to renenber hene ttrat tellr:riun has a negiati'rze et€an-

slcn oefficlent, restrictlng strmgly tlte ctroie of the deposited material.

lbasurenents (field effeet, qrducHlvitl', nagnetoresistane, catrncitane..) are nade in a

standard clostat for a sr4rerurdr:cEtng ooil at 4.2oK and at lover taq>erature.

Figrr:re I shcrus the variatiqrs of ttre rnagnetoresistanoe for a non-degenerate crlatal

1t = tOl4on-3). Gre dcserrres *rulcn:ikorrde Haas tlpe osclllaticns. It aS4nars none clnarly cn tlre

seqrd derivative of tbe resistane versus tJ:e applied.magnetic field (Figure 2). trtte tl.lo q:nres

oorresltord to fido different bias atrplied cn ttrc field plate, and the shift of the mlnlra positiors

proves ttrat rr.e are dealing with a surfae effect. An fupor*ant beat of three klnds of oscillatiqrs

of iliffenent trnriods occurs. ft tteans t]rat ttrree sub-bands are lnvolrzed in tJ:e qrduction prpoess.

Another lnterestJng neasu:renent is tlre dependanoe of ttre arplltude of the oscillatiqrs with tenr

peratu:re and nagnetic field.
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Fron ttre results lve arive at the folloring gtclusicrrs :

I) It is trnssible to cbbin a strorg accunrlaticn la1er at the surfaoe of tellrrriunercfOl3cm-2.

At least three srib-bands ontribute to ttte cqrdrrctlvity in tlre surfae region. Strctr a l-ange nulber

of electric srrb-bands has never been retrnrted wttil ncw.

2) A first @rparism r.rittr a tieoretical ncdel based cn tbe C. Duke analysis(A) shqrrs a discnetrr

ancy of alcotrt 159. An inprorrarent of the npdel is under way taking into acorrnt the ocnplex val-

enoe band paralreters.of telluriun.

3) Fron ttre priods of the oscillaticnrs, we are abte to deterrnine rui*r good accurac]t the nrrlcer

of ndcile canfurs, so !€ eva}:ate the trapping at the interface and the Preserre of a fi:<ed

dafEe, as shcnm cn Fi$tre 3.
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4) Fncnr the tenperature and ruagnetic field aegenaences of the aplftlde of the oscillafions, ve

cpnclude tfiat ttrere ls an irrcrease of ttre effeCktve nnss of 258 for the oa:riers in tlre surfaoe

regicr. It,-nay correspcnd to the effect of tle'ncrr1>araboliciQ of ttte valenoe band (Fig.4) .

The Dhgle ten5Eratur€ TD has a louler vah:e than in tbe bulk of a doped rnaterial 1p ^t0t8cnr-3; ,

glvlng nearly tlre sane *rutcni*orrde Haas oscillations (Tor 2o-3.5oK, TD bulk = 30o to tlo"K) . It

strcnvs that, tn tlre bul.k, tlre scattering cn lnpurities is the dcrntnant pro€ss.

Referenes

l. P. Lcrbard, iI.C. thutllier.

2. R. SLlbensn, Gi l-andvetrr,

3. K.V. Klitzlng, G. Landrehr.

4. C.B. Drke, PhlF. Rev. ' I59,

Physe Stat.So■ .(al′ ュ′Kl17(1971).

H.おh■ere Sol.State C―。′ュ′949(1971).

So■.State C―。′2.2201(1971)。

632 (1967).

s. tolL F.li lrac. TI1corI !At=,ll

‐■9■‐




