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L Yalence Bond Cluster  Studjes of  Alkold
o Metrsl/Semiconductor Bonding R.C. Tatar, Univ. h:k:
R.P. Messuer, Goneral RBlectric (RD and Univ. Pena. °
' present results of «cluster studies of slkali
g mstal/semiconductor bonding. Using the Gsneralized
L Valeace Boad (GVB) method, we find s remerkshle con-
sistency im the behavior of bomdimg orbitsls for a
’ varisty of systems, includimg: ILiH, cu‘. LiH, and
several "Mypervalent” systems, such as 3iF,Li,, nﬂ‘u .
Our results show that the metal-semicondaetur Pording in
! thess systems cen bs understgod im terms of a pairing
! between McAdon—Goddard type® uetsliic bonding orhitals
4 and a sct of egqmivalent orditals of the non-matallic
species. Ve propose that ths resulis arc¢ relaven: to
the initial stages of elkali overisyer growth ou sem—
iconductor surfaces and lIsad to x simple picture of the FEC“C_ET’-'T"FBF““"“'-
bonding includirg the transition from s neo-conducting T e
to a conducting layer. We have considered nuwserous pro— o
possd "hypervalent” structures im light ¢ the above DTC  1AB ]
resuits and find that they csn bs understood in terms of U“a_r‘f“)""‘f’-‘fﬂ 1
more conventionsl comcepts of vslency. AFrom thesc L_J“St'f'('-'”'ﬂ-'l,” L y
results we conclude that the comcept of "hypervalenmcy” IR
needs to be rofined, if not discarded. is work was By .
suppor <4 in part dy the Office of Naval Research. Distribi con)
¢ N.A, McAdon, W.A. Goddard IXI, PRL 33, 2553 (1985). s
. viFahiity (o 1e

e —————
Y e

NTIS  CRA&I

b e e o

2 (2503 ddh .2 s !

. . Department of Phveics e
University of Pennaylvanig
Philadelphis, PA 19104 ;

u,u_!-y. avaftatis to BT {0 .
S Jully e, ‘\‘: ' e‘: ned
N ""Iil-“ ";’I

S s s s s s e e R e i B e e B s e U e “Z“j



