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M. EL-EAID {a) and F. TOKAK (B
Introduotior . Wher the Fermi wavelengih ol charge earcters 3ooomes comparable w
the sanple dimenzion the molie -1 (kb dirscus) Begeows gueilised., A dyranucedly
anz dimensional aysrsm iz tns one conatained in twn dimenaiara and -3 often cnallodd
aomAanimm well wire [EHSW) (L, 7! ddern geowth lachniqnes using rompositions|
vr eeclrmsiale conl memenl geed an efleclicely eperdimensiceal spslem. QWS
s unaally doped and it wozomen imporiont b atady iwpordly offests for deviee
performence, The energy levels ol hypdsopgenic-.iks npurices in YWHs ars sudied
extensivTaly '3 <o 4. Asx the dimexsionality of the systen decreases the bincing
spnsrpy ol eletTure to [Bpucdlies fccesees. The hindingd energy cecreaecees ae e
impuriy i Claplaced away [fom Dhe s oF e wire, Theke sre eOme Hncted
atndies of polavizebility in 20 QWa [l to 131}, In this work, we invesligee the
polevizahilities of shellow dinzes in GUWWs, The Hissgs waratinnal mathod sritnin the
effective moss ioppraximction 15 uzed.

Donor  polerizabilitie= In the presapce o0 weak appli=d elecivic field mn the

growth divection {z-divection}, the Haowmiltondan for the dercr electron is

Z

m=-%2-f4 v ma . {1}

7 " 4 .2 3 .
whkera we use at* - %5 -:'.U.']T‘I‘ and BY = m*ce (2t Toe 48 Lhe anits of lenglhe and
oy, s daclively. ch.'L:}":l is lakwen =2~ the §olbaile bareice soenlial which
vonfins  the dhepior i QWW for x 2 ., wnd ¥ 1-'? wherno wxandwwﬂapwasm thn

dmenztinm o the raoprgiliane wi™, The 2ertrio field term 18 wr-ten in -evms af

tie dimensionless ficld n = |e|a* TVR* thus, - iz = measwur: of the slectine field
strenglk .
The oelaettRbilty ¥ R defined ow
Fird = (D) - % 2 (2}
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