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The Crystal Structure and Optical Properties of
InP N anow ires G rown on Si Substrate

12 .1 o1 . 1 1
YU Shu-zhen , MAO Guo-qing, JNY rxn, ZHANG Lrgong, SONGH ang,
1 .1 . .1 . . 1
JANGHong, LIDabing, LIZhiming, SUN Xiao-juan
(L Changdwun Institvte of Optics FineM echanics and Physics Chinese Acadany of Sciences Changcun 130033 C hina
2 Graduate School of the Chinese Acadeny of Sciences Bejing 100039, Chia)

Abstract Self-catalyzed InP nanow ires were grovn on Si ( 100) and Si(111) substrates by m etatorganic
chan ical vapor deposition M orphobgy, crystal stucture and optical properties of the nanow ires w ere nvestr
gated Using scanning electron m icroscope ( SEM ), we found that themophology of the InP nanow ires grown
on Si(100) was smilarw ith that of the InP nanow ires grown on Si( 111). The only difference beween thean
was the density of the nanow ires M ost nanow ires are long and straghf the angles between the nanow ires and
the Si substrate are diverse Thiswas atiributed to the native oxile on Si substrates The X-ray diffraction re
sults showed that wo peaks of InP ( 111) and InP ( 220) was able to be seen n the spectra Twomore peaks
of InP (200) and InP ( 311) were obsewed ifwe contnue to supply PH; for 15 m in afier the nanow ires grow th
for7mmn The WP (220), InP (311), and WP (200) orighated fran InP ciystal on the tp of the
nanow ires Only the WP (111) orgnated fran the InP nanow ires The trangm ission electron m icroscope
(TEM) and transn ission electron diffracton (TED) results showed that the nanow ires exh b it zinc-blende
(7B) crystal stucturg themain growth direction of the nanow ireswas (111); the nanow ire has t n stacking
faults Temperature-dependent photo lun nescence (PL) spectra of Fe doped InP substrate and InP nanow ires
grown on Si ( 100) weremeasured in the rages of 80 to 300 Kk The PL peak at 1. 425 & for 80 K, for InP
nanow ires  shifted to L 379 eV at300K, while the PL peak energy of InP substratewas 1. 413 &V and 1 349
eV, respectively The reasons for the blue-shift of he nanow ires could be the existence of tw n stack ng fau lts

Due to laser-induced heatng the TO and LO phonon peaks of the nanow ires revealed downshift and asymm e
tric broaden ng canpared w ith hose of bulk InP at roan tenperature
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