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a 
blue shift, with pressure coefficients in the range of +4 to 
+Y meV/kbar. Ryan et aZ.’ have of which have less negative pressure coeffi- 

cients than the CRM at A,,. 
We cor1sidc.r [flOl]-oriented Si wires with (110) X(i 10) 

square cross section, NXN monolayer wide. While wires 
with small cross sections (.e.g,, N=Sj can be treated’” by 
first-principles local density approximation (,LDAj, larger 

wires are calculated here using the empirical pseudopotential 
method (EPM). All dangling bonds are tied up by hydrogen 
atoms. The Si-Si interatomic distances are taken from bulk 
Si, while the Si-H distance is that of silane. The wire atoms 
are described by local pseudopotentials, simultaneously fit’” 
to the Si bulk band structure and to the (001) surface work 
function. Using this Si potential we then fit the hydrogen 
potential to reproduce the. observed chemisorption-induced 
states in hydrogen covered LDA results (i.e., 

a nearly constant shift) but are consistently somewhat more 
negative. Since LDA pressure coefficient agree consistently 
better with experiment than EPM results for most 
semiconductors,15 we thus scale the EPM pressure coeffi- 
cient as a ,&=-cr a,,,,(k)+& and determine the parameters 
Q and 6 by minimizing Ia&&) -aLDpI(k jl’ through a least- 
squares tit. This yields a=0.90 and /3-O.% meV/kbar. The 
scaled EPM coefficients compare favorably with experi- 
ments (given in parenthesis), i.e., u&&‘~~)= -2.03[- 1.41 
20.06 (Ref. 7a)], a&M(I’,,,)=0.65[1~ 1 (Ref. 7b)]. 

Our previous calculation on the electronic structure of Si 
wires at ambient pressures” showed that the states above the 
CI3M can be grouped into “bands” (a;&~...), each separated 
from the others by pseudogaps. Figure 2 shows 
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