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TABLE I. Observed pressure coefficients @ of photoluminescence energy in porous Si. Values in square
brackets denote experiments in which the pressurizing liquid medium was alcohol.

Authors and Reference P=0 peak (V) AP (kbar) A gilmeV/kbar)
Camassel ef al.® 1.8 0-10 ~11lto —3.2
Zhou et al.’ 1.85 0-20 [+4.0 to +9.0]
Sood et al.® 1.68-1.80 0-70 —3to —4
Zhao et alt 1.74-1.86 0-26 [+6.2 to +6.5]
Zhao et al ¢ 1.74-1.86 =30 [~2.8 to —4.1]
Ookubo et al® 1.77 0-40 -3.0to —5.0
Ryan ez al.f 1.85 0-25 [+7.0]
Ryan et al’ 1.85 25-80 [~2.0]

*Reference 1.
PReference 2.
“Reference 3.
Reference 4.
“Reference 5.
Reference 6.

we excite higher energy bands in a given wire size [compare decomposed into bulk wave functions ¢, ,+(r) of band index
ay,af,ay,and a3 for the 6X6 wire in Fig. 3(a)]. (i) The ~ n and wave vector k*
pressure coefﬁcxent becomes more negatlve as the wma size
i AN (i) (o .
«[n) =Y Ll i3

Our previous work showed that the quantization of particle

Ty i "1 ; ; !
-Eﬂ‘*'-r-

*-szr“l - ’l:zXZ’rr

range of the calculated bulk values. These observatlons hold

ﬂﬁ wgsim fhe r‘lalmLaIPvae nressirreapfficients uhers tha wnngye wmbes (Qudiingdt 7 bmibien’

e = . - ol
(| b, ) We find that the wire CBM is composed predomi-
:: T " " T @ nantly from bulk states in the first and second conduction
‘ol EPM: €5 () ] bands (n=5,6), evaluated at £*. For example, in a 8X8 wire,
Ay R s R e e
_ O L\ﬁ&‘lu(}l 1L Lasiud atl R _L‘lllléuk\l,z,ll} WILLIC U0 UL LUIC va-
w 4 lence band minimum (VBM) comes from the two highest
i ’ . , bulk valence bands at k*=2m/a,(0,1,0). Because the pro-
12 T g T —b) jection coefficients are not sensitive to the pressure, Eq. (1)
o ]
8l —h
z 7F T T T T ']
M _55 p=0 kbar I‘ ‘ E
< 0 3k H
g .2 . E | I ' | [l
% a4 : ~ -7 T T T T j
E 12 T T ¥ T — .5 p=20
. O I A 1 ,
-  oT— |

2 ne5 _ = 4L P ¥ I |
:4 t L s e -7 ¥ T T T ]
0 02 04 06 08 1 sF =70 :
T Wavevector X .3l | t | ‘ 1
A il | -
T 1 1] T
2.80 2.90 3.00

three bulk band;, ((.) same as (b) but usmg thz, LDA The solld dots in part

MO TONT . DOV ]| Deraeema—




its orientation, shape, and size. (v) Since higher energy wire
bands (B,7,6...) are conqtructed from correbpondmg,ly higher

gnerey ulk bands.
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Given the predicted oft-I" character of the wire CBM at

E Bo—to—ou ambient pressure.s,l("13 the analogy6 draw by Ryan er al.®
Woal,a50pm0m ey between porous Si and the direct gap GaAs under pressure
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