
Raman Scattering Study of GaAs grown on 
Si by Molecular Beam Epitaxy 

11.1. Pnroiis Si preparatiori arid (;o A s  growing 

'I'lit~ siil)st r a t w  usw1 w t w  (1 11) oi iented,  10 12 crn 

rwist ivity. lmroii-dopc.tl. l)-tyl)r' silicori. T h e  anodixa- 

tioii \\-as carricd oiit i is i~ig 25% 1IF solutiori in 1 / 2 0 ;  at 

ciii.rt~iit tlc.iisity of .?O r ~ r : l / c l ~ t '  for 5 rnin. Aftcr et,cli- 

iiig. ~ r ; i f c ~ s  mcw rinsrvl i i i  t~t.lianol an(1 driecl ir i  a.riihicrit, 

a i r .  .'\I1 s;iiiiplr~s rx1iil)ittd visil)le 1)liotoliiriiiiir~sccnce a.t. 

JUU K .  

Aft w t l i (* t - l ~ c t  roch~ri-lical pieparat  ion t lie PS was 

l )o i i r l (~ l  hy I i i  i i i  a ii~io1yl)tIt~iitirii hlocli aricl loacird i r i  t.he 

loclí-iii lock systc,rii o f  lIF:(:A 2000 M B E  irist,allat.ion. 

Til(, ( ; a , . l s  q ~ i t a x i a l  I;jyc~s wcre j~rcparctl  i r i  t.wo steps. 

?'li(. pwparat ioi i  s t a r t s  l ~ y  hc>atiiig PS uiitler (:a flux 

for 2 nri~r. a i  750°C in orclr~r to tlwoi-1, t h c  riat.ive oxide,. 

Aftc~r\víirtls t.lie (;ci sliiit tci. was closcvl. aiitl tlio Iieatiiig 

process coiitiriiid for 2íl rnin. i i i  ortler t,o evaporate  

t , h ~  6'0 iiii:t.al. l ' h p  srihstratt, teriiperature T, was t.hen 

lowercd ancl tlie first xtt'p was iriit iatrd hy tlt?posit.ing a 

O.2prii I)iiffc\r layr:r o f  C;u.l.s a t  200°(: with growt.h r a t r  
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11.2. Raiilail s c a t t e r i i i g  e x p e r i m e n t s  

The Ramr1.11 spcct,ra wcrc recorclecl a í  rooiil tseili- 

per'at,ure ancl at dU K iising t h c  51.45.i liiie of ai1 ar- 

gon i011 Iasei. as llic e~ci t~at io i i  source. 7'lie scat,tercrl 

light. u7as dispersed iii a. .Jol>ili-Yvoii 1!1OO0 doiible s ~ c c -  

1.roineter antl clet.ccletl iisiiig slaiitlaitl phot,oii counting 

tcclinicluc. Tlie i~ieasiireiiient,s were p ~ r f o r i i ~ e d  eitlier 

in ri. 1)a.clíscalteriiig geoinetry or a t  grazing incideiice, 

tlic spectra.1 resolution being 1.5 cm- l .  Laser power of 

200 mW was used. T11c lmer polarizatiori nra.s Iíept. 11a.r- 

allel to the sample surfacc, but  tlie scat,t,cied liglit n7a.s 

not analysed. 
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Figure 2: Ralnan spectra of G d s  on PS, at room temper- 
ature a id  at 80 I<. 

111. E x p e r i m e n t a l  r e s u l t s  

'The surface ~t ruct~i i re  of t,lie epitaxia.1 la.yer a t  low 

magnifica.tion iii tlie SEM is sliown i n  Fig. 1 .  Thc 

cpitnxial lqlers 1ia.w va.iial)lc size island s t r u ~ t ~ ~ i r e s .  Tlic 

\rires of GaAs  appear ai, .,10O0C growth teniperature 

witli 5 pm length crystals. ai-id diamcter of 80 1im at, 

tlie top. 

Rama.11 sca.tt,ering of tliese samples were realized a t  

room teinperature (Fig. 2) ancl presented, as expected, 

hotli GaAs TO and L 0  plionon modes, as the GaAs 

wires showed no preferential orientation. No shifts were 

dctected in t,llese lines tha t  could be associated with 

straiii bctween GaAs and PS. I t  is however noticeable 

the  preseilce of a "shoulder" in the left part of the L 0  

l h e ,  with its maximuin around 287 cm-I. This addi- 

Figiire 1: SEM vieiv of a typical sainple of GoAs grown on 
poroiis Si: sliowing wires of averagccl leiiglits of 5.0 Icni aiid 
c1iainel.e~~ of 80 i i i x  

t.ional liiic pcrsisted for a11 the nieasureinents made a t  

this teinperature. 

Lowering the teniperature uiitil 80 K (spectrum also 

sliowed in Fig. 2), we could notice tha t  this feature was 

resolved i11 two lines, located a t  290.0 and 256,2 cm-l. 

'Thc liypotliesis of phonon coiifiiieinent. expected for 

~ia.iiostruct,ures[~] was considered but neglected, since 

for this we sliould 1ia.ve wires with diameters around 10 

niii, not observecl froni tlie SEM pictures. 

A possible explanation for our results is given by the 

moclel of Ruppin a.nd ~ n ~ l r n a n [ ~ ]  for the phonon behav- 

ior of finite crystals. Accorcling to tliem, for these crys- 

tals a series of ~riodes exist witli tlie cliaracteristics of 




