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The degw of epimy of *in sputtered and Laser ablated ftlms have hen inve8tigatad by Rwml sp~ctfosloopy. U s i a  the selm 
tion rules for Raman mttering for the different phonons in YwCu30,-,the superconducting film on SrTiQ3 and M S m  
found to k epitakially gmwa with the c& p~rpendi~utar to the submte. On Zap the fM AW WOW With their C-axis w- 
diculsr to the substrate, butwith m d m l y  oriented a/baimliom in the plane &the film. 

AgpUcatbm d peravskite ~ u p e r w n d u c ~  iu 
electronic dm&& will &pmd tb a Iarg degree an 
thdr ca$&Iitfto csmy Id@ e f t  densiti&. A s  the 
superconductivity in Ohose materials b strQnsly can- 
hed to rheir mystaltopaphie ra/bphe, m y  lab- 
oratpries f q  W r  an the pradaotian of 
pro*rly oriemw tbil b. 

~ifferent tg&tf$qu~?s have bfm applied to produce 
thh high-T.. ', as far ~ m p l e  t h e d  w v a -  
-tion oft he eIernm in mmn a w k e  [ 1 1, 
~ t x e r i ~  12,-3 1, b abYtia [4,5 J , alld & ~ ~ ~ i l  
vapor dqbsitim [6,7]. Depeziding on whidh sub- 
strate f used tho f h s  grow 4th various mwphol- 
OEiQg which also differin the electrical p ~ ~ .  The 
~ c F i ! t i C d ~ ~ ~ f a u Q B i n ~ ~ ~  
SrTiOB &GI. CTn these c ~ : ~ & x z ~ s  exhibit 
a prefermilid orh#t3r@n with W -is pmpndic- 
ular to w&m @even & e~it&dfgdwlh. F m  
d~posited on AJ@j mdZrQb ho~ever~ w a r  rhn- 
&mly oriented with SOW textwe depend- 
ing on the preparation condhions. UguaMy X-ray dif- 
fraction is uwd ta &#mh the m~arphw of the 
films [1,8]. 

Here we xew melrguremts with spec- 

m~opy, a method whi'eh has dm l w n  sumdul ly  
applied to characterize. high-T, f i b  19 1, Not d y  
&Eemt i~purity phases could be &fWgmhed from 
thepwk'sitjmcanductingphase [ lDj ,  b u t m a p s ~  
f e r d  d s  denration of films wuld be W b -  
lished. This is possible because of the distinct sehr- 
tion rules for Raman scattering from the optical 
phnaps 4 thm suparmnductap [ I0,l I 1. Figwe 1 
gives the spm.off iW on SrTiQj, MgO and ZPOj. 

The ~ t t t *  from tb p h ~ o b t  ~ 0 d &  Ilm 

cm-l is Wribed by the F4-n wn*r Of the fQm 

This means that th Latensity of ofis mode 
I= I C W I  l z  is ZWP if & k c  fi~id va-mbg of 
the i~c idmI  and satwqtd light & aed C, are mbr- 
ized in the a/&&zte of the crystal. T h w f m  the 
dhgs~manm.ofthis 5QO cm- exxdtaticra in Rmm 
spmtm of mpewnducfhig Y&CU&-~ film has 
been Interprad as to kdimte m orimhtlod lof thie 
bigbTc crystditea with their #/&plane parallel to 
abr: s~Mmt:e. 
The iriw4veIjr ~ u d M  phom [ 1Q, 1 I 1. h 

the 335<cm-l A{, &ODW. J# Raman tmwr 
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indial& that it appears in w t r a  where & ahd 4 
lie within the altLplane. Sin*e<this mode is an out- 
of-plane mtim d the oxygen in tb m t  qua- 
h t b  CU-CS hym the t~ m~a'ts & the Ra- 
man teasar are to a h  otbec b e  -a (there- 
fare this mode is ~AenmW& a mudotetr@nal BIZ 
mode ) . Thus, tbe depda&d smtterhg dae ta this 
phonon vanishes H the polarization. of the lmm Iight 
bisects the alb-plme. We b v e  used this clmacter- 
istic featuk of the 335 an-' pho- to masum the 
degree of witmy of Yl%2Cu307,y films on .$fli03, 
MgQ md Y-~tabilL& 230% 

The Raman appatwe ddewfibed elsewtias €91 
has been modifid to allow a well kksmt- 
wring geometry. The pmer af &e &iun laser IS14 
nm) in the f- sf* 30 jmia! diameter at the 
sample was  40 mW. The suhtfate with the 
YBa,Cu30,-8 film was mounted on a mtionaf t* 
ble whose.axis was ~ ~ l y f i p e d  do@ tbe optid 
axis of the Raman sjmtrometer so that always the 

same spot of the film remained in the f&us during. 
the rotation. 

With this p r o d m  we b v P m i ~ e d  the sputtered 
Y b 2 f i 3 0 ~ - 8  fib 9rm SfTiO3qstal. The absence of 
the 300 an-' fhb~idn male h i l ~  as- 
man spectra ( f ~ .  I Car) indicates the orientation 

C )  &OW the 'intemity opthe' 33.5 m- ' whe 
the ffm is ar&md an gXis p r p k n ~ ~  t 

XQ the.Wwiw fgr a single cwW the m&lati~n 
the intensity wiih the mation m#e 8 f o U  

laws focus is oriented not only with respm to 
a a i  but also with iu a / M m & ~ n s  .over the ha1 
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Rg ZWWhnd'the 3 3 5 ~ - ' ~ ~ i n ~ h i a ~ b t -  
tW W&~,r,0,-~ film on a SrT13 w W t e  as s fun- of 
~ra~riDnsftks~,~Und.tk$'~rf~n~hm~R 
T h ~ ~ a ~ , d x l * m ~ ~ ~ n m a ~ L v e  
beun iarea&td (a, b, c). Fm comparison, thelowst (d) 
6MWstbe ~inimsity a &I ad-' (Wen'a~ the &me 
lunr pwirb=lcl 1. 



Xa cmeimion we have demonstrated that uf ng the 
s&& Lbam -on d w i  for tbe pselsdotm- 

hr p11p11- in aie high-T, 
dehiled infannationan the m q h o l w  of tbe Kim 
u m k o ~ I n p a r t ~ i t i s ~ b k m d i i  
tin@& epitaxial g m d t  frOm random a/b o h -  
btim A &pt%matk W y  of tb different prepam- 
tioa GonditbS is Umkmay. 
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