
This article was downloaded by: [Tomsk State University of Control Systems and Radio]
On: 18 February 2013, At: 13:21
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered
office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Molecular Crystals and Liquid Crystals
Science and Technology. Section A.
Molecular Crystals and Liquid Crystals
Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/gmcl19

Pseudomorphic Structure of
Vacuum-Deposited Fluorinated
Vanadylphthalocyanine (VOPcFx) and
its Optical Absorption Spectra
Seiji Isoda a , Syuugo Hashimoto a , Tetsuya Ogawa a , Hiroki
Kurata a , Sakumi Moriguchi a & Takashi Kobayashi a
a Institute for Chemical Research, Kyoto University, Uji, Kyoto,
611, Japan
Version of record first published: 04 Oct 2006.

To cite this article: Seiji Isoda , Syuugo Hashimoto , Tetsuya Ogawa , Hiroki Kurata , Sakumi
Moriguchi & Takashi Kobayashi (1994): Pseudomorphic Structure of Vacuum-Deposited Fluorinated
Vanadylphthalocyanine (VOPcFx) and its Optical Absorption Spectra, Molecular Crystals and Liquid
Crystals Science and Technology. Section A. Molecular Crystals and Liquid Crystals, 247:1, 191-201

To link to this article:  http://dx.doi.org/10.1080/10587259408039205

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-and-
conditions

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to date. The
accuracy of any instructions, formulae, and drug doses should be independently
verified with primary sources. The publisher shall not be liable for any loss, actions,
claims, proceedings, demand, or costs or damages whatsoever or howsoever caused
arising directly or indirectly in connection with or arising out of the use of this material.

http://www.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587259408039205
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


Mol. Cryst. Liq. Crysr. 1994, Vol. 247, pp. 191-201 
Reprints available directly from the publisher 
Photocopying permitted by license only 
0 1994 Gordon and Breach Science Publishers S.A. 
Printed in the United States of America 

PSEUDOMORPHIC STRUCTURE OF VACUUM-DEPOSITED FLUORINATED 
VANADYLPHTHALOCYANINE (VOPcFx) AND ITS OPTICAL 
ABSORPTION SPECTRA 

S E I J I  ISODA, SYUUGO HASHIMOTO, TETSUYA OGAWA, 
H I R O K I  KURATA, SAKUMI MORIGUCHI AND TAKASHI KOBAYASHI 
I n s t i t u t e  f o r  Chemical Research, Kyoto University,  U j i ,  
Kyoto 611, Japan 

-tract  Pseudomorphic s t r u c t u r e  o f  f l u o r i n a t e d  
v a n a d y l p h t h a l o c y a n i n e  w a s  formed on a l k a l i  h a l i d e s  and 
was a n a l y z e d  by e lec t ron  d i f f r a c t i o n  method u s i n g  
imaging  p l a t e  and  h i g h  r e s o l u t i o n  m o l e c u l a r  imaging .  The 
body-centered-tetragonal s t r u c t u r e  a n a l y z e d  e x h i b i t s  
peak s h i f t s  i n  o p t i c a l  t r a n s m i t t a n c e  depend ing  on t h e  
sor t  o f  a l k a l i  h a l i d e s  used  as s u b s t r a t e s .  

I" 

R e c e n t l y  many pseudomorphic  s t r u c t u r e s  of o r g a n i c  materials 
have been  made by  vacuum-deposi t ion o r  m o l e c u l a r  beam e p i t a x y  

on i n o r g a n i c  s u b s t r a t e s 1 r 2 )  and  a l s o  on organic s u b s t r a t e s 3 ) .  I n  

o r d e r  t o  a n a l y z e  such  pseudomorphic  s t r u c t u r e s ,  STM, X-ray, 
RHEED and  LEED are  g e n e r a l l y  used  a t  p r e s e n t .  I n  t h i s  paper, 
w e  p r e s e n t  a new method f o r  a n a l y z i n g  s t r u c t u r e s  o f  s u c h  t h i n  
and small  c r y s t a l l i t e s  by e l e c t r o n  d i f f r a c t i o n  i n t e n s i t i e s  

measured w i t h  imaging  p l a t e 4 ) ,  which i s  a h i g h l y  re l iable  two- 

d i m e n s i o n a l  d e t e c t o r  f o r  e l e c t r o n  beam5).  Pseudomorph o f  

f l u o r i n a t e d  vanady lph tha locyan ine  (VOPcFx) was a n a l y z e d  w i t h  
t h e  imaging  p l a t e  and t h e  r e s u l t  was d i s c u s s e d  i n  r e l a t i o n  t o  
t h e  e p i t a x y  and  t h e  o p t i c a l  p r o p e r t y .  High r e s o l u t i o n  images 
by e l e c t r o n  microscopy were a l s o  employed and  s u p p o r t e d  t h e  
r e s u l t  o b t a i n e d  by  e l e c t r o n  d i f f r a c t i o n  a n a l y s i s .  

EXPERIMENTAL 

VOPcFx was k i n d l y  s u p p l i e d  by  M r . O . K a i e d a ,  Nippon Shokubai  C o .  
L t d .  The d e g r e e  o f  f l u o r i n a t i o n  o f  t h e  sample was estimated 
from c o n v e n t i o n a l  elemental a n a l y s i s .  T h e  we igh t  f r a c t i o n s  o f  

191 

D
ow

nl
oa

de
d 

by
 [

T
om

sk
 S

ta
te

 U
ni

ve
rs

ity
 o

f 
C

on
tr

ol
 S

ys
te

m
s 

an
d 

R
ad

io
] 

at
 1

3:
21

 1
8 

Fe
br

ua
ry

 2
01

3 



192 S. S O D A  ET AL. 

H-, C-, N- and F-atoms were 0 .09 ,  43.78,  13 .46 ,  33 .09%,  
r e s p e c t i v e l y ,  and  t h e n  t h e  numbers of  r e s p e c t i v e  a toms i n  one  
VOPcFx molecule  a r e  H=0.74, C=30.36, N = 8  and F=14.49, which 
means t h a t  abou t  1 4 . 5  atoms i n  1 6  p e r i p h e r a l  hydrogens  are 
s u b s t i t u t e d  w i t h  f l u o r i n e s  on an  a v e r a g e ;  x=14.5 i n  VOPcFx. 

Using t h i s  material ,  t h i n  f i l m  o f  VOPcFx was formed by  
vacuum-depos i t ion  on a n  a i r - c l e a v e d  (001)  s u r f a c e  of K B r ,  KC1  

o r  N a C l  s i n g l e  c r y s t a l  under  a vacuum o f  P a .  The t h i c k n e s s  

of  VOPcFx f i l m  was c o n t r o l l e d  by m o n i t o r i n g  w i t h  q u a r t z  
mic roba lance .  The d e p o s i t i o n  r a t e  was u s u a l l y  l.Onm/min a n d  
t h e  s u b s t r a t e  t e m p e r a t u r e  was k e p t  a t  a t e m p e r a t u r e  between 
170 and  20OoC. E l e c t r o n  d i f f r a c t i o n  p a t t e r n s  a n d  h i g h  
r e s o l u t i o n  molecu la r  images were t a k e n  w i t h  JEM-200CX operated 
a t  200kV. Imaging p l a t e  u sed  f o r  measu r ing  d i f f r a c t i o n  
i n t e n s i t i e s  unde r  200kV e l e c t r o n  beam was t h e  t y p e  DL-URII, 
commerc ia l ly  s u p p l i e d  by  F u j i  Pho to  F i lms  C o .  The t h i c k n e s s  o f  
a p h o t o - e x c i t a b l e  phosphor  l a y e r  of t h e  p la te  i s  a b o u t  1 4 0 ~ .  
Micro -e l emena l - ana lys i s  f o r  t h e  d e p o s i t e d  f i l m  was pe r fo rmed  
w i t h  a p a r a l l e l  e l e c t r o n  e n e r g y - l o s s  spectrometer (Gatan  666- 
PEELS) equ ipped  t o  JEM-2000FX e l e c t r o n  microscope. 

t a k e n  w i t h  CuKa-radia t ion ,  where t h e  d i f f r a c t i o n  p e a k s  can  be 
indexed  w i t h  a monoc l in i c  s t r u c t u r e  h a v i n g  t h e  u n i t  c e l l  
d imens ions  of  a=1.39nm, b=1.32nm, c=1.45nm and p 1 0 2 . 8 ' .  T h i s  
monoc l in i c  s t r u c t u r e  i s  s imilar  i n  s i z e  w i t h  t h a t  o f  

t i t a n y l p h t h a l o c y a n i n e  ( T i O P c )  6 ,  . 

F i g . 1  shows X-ray powder d i f f r a c t i o n  p a t t e r n  of VOPcFx 

The d e p o s i t e d  f i l m  was i n v e s t i g a t e d  by e l e c t r o n  ene rgy-  
loss  s p e c t r o s c o p y  (EELS) a t  - l l O ° C ,  i n  order t o  c o n f i r m  t h a t  
no t h e r m a l  decompos i t ion  o f  VOPcFx molecule  o c c u r r e d  d u r i n g  
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PSEUDOMORPHIC OF FLUORINATED VANADYLPHTHALOCYANINE 193 

I I -  

5" 20" 40" 50" 
SCATTERING ANGLE (28) 

FIGURE 1 X-ray d i f f r a c t i o n  p a t t e r n  o f  o r i g i n a l  VOPcFx 
t a k e n  w i t h  CuKa- rad ia t ion .  

ENERGY LOSS (eV) 

FIGURE 2 EELS spec t rum of vacuum-deposi ted VOPcFx f i l m .  
A t o m i c  r a t i o  of F t o  N w a s  e s t i m a t e d  from t h e  
a b s o r p t i o n  peak  i n t e n s i t i e s ,  I, and  I,. 
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194 S. ISODA ET AL. 

t he  v a c u u m - d e p o s i t i o n .  EELS c a n  p r o v i d e  u s  t h e  atomic r a t i o  of 
n i t r o g e n  t o  f l u o r i n e  atoms fo r  t h e  p r e s e n t  s p e c i m e n s .  A s m a l l  
s i n g l e  c r y s t a l l i n e  area i n  t h e  f i l m ,  i n  t h e  order of a b o u t  
lOOnm i n  diameter, w a s  selected a n d  s t u d i e d  b y  a n a l y z i n g  t h e  
e n e r g y - l o s s  of t r a n s m i t t e d  e l e c t r o n s  d u e  t o  e x c i t a t i o n  of t h e  

i n n e r - s h e l l  e l e c t r o n s .  F i g . 2  shows a t y p i c a l  EELS s p e c t r u m  
from t h e  vacuum-depos i ted  VOPcFx f i l m ,  i n  which  o n e  c a n  
observe several p e a k s  c a u s e d  b y  K - s h e l l  e x c i t a t i o n s  of C, N,  0 

a n d  F i n  a d d i t i o n  t o  L - s h e l l  e x c i t a t i o n  of V .  A f t e r  b a c k g r o u n d  
s u b t r a c t i o n ,  EELS absorption i n t e n s i t i e s  of N a n d  F atoms, I, 
a n d  IF, were e v a l u a t e d .  As t h e  r e s u l t ,  t h e  number of F atoms 
w a s  f o u n d  b e t w e e n  1 2 . 7  a n d  1 4 . 3  f o r  o n e  m o l e c u l e .  T h i s  
i n d i c a t e s  t h a t  t h e r m a l  d e c o m p o s i t i o n  d i d  n o t  happen  so 
s e r i o u s l y  i n  t h e  p r e s e n t  v a c u u m - d e p o s i t i o n  c o n d i t i o n .  

ULT DIS- 

F i g u r e  3 ( a )  shows a n  e l e c t r o n  m i c r o g r a p h  of a t h i c k  VOPcFx 
f i l m  ( a b o u t  20 nm i n  t h i c k n e s s )  grown e p i t a x i a l l y  o n  K B r  a t  
172OC. The c o r r e s p o n d i n g  selected area e l e c t r o n  d i f f r a c t i o n  
p a t t e r n  is  shown i n  F i g . 3  (b), where t h e  i n c i d e n t  d i r e c t i o n  of 
t h e  e l e c t r o n  beam i s  p e r p e n d i c u l a r  t o  t he  f i l m .  The 
d i f f r a c t i o n  p a t t e r n  shows t h a t  t h e  VOPcFx h a s  a new 
c r y s t a l l i n e  form, b e c a u s e  t h e  d i f f r a c t i o n  spots  c a n n o t  be 

i n d e x e d  w i t h  t h e  m o n o c l i n i c  s t r u c t u r e  described above. S i n c e  
t h i s  new c r y s t a l l i n e  form i s  o n l y  observed i n  t h i n  f i l m  o n  
s u b s t r a t e ,  it i s  c o n s i d e r e d  t o  be a pseudomorph as i n  t h e  case 
of v a n a d y l p h t h a l o c y a n i n e  (VOPc) 2 ) .  The e l e c t r o n  d i f f r a c t i o n  
p a t t e r n  can be i n t e r p r e t e d  w i t h  t w o  t e t r a g o n a l  p a t t e r n s  w i t h  
a=1.47nm s u p e r i m p o s e d  o n  each o t h e r  as i n d i c a t e d  i n  F i g . 3  ( b ) .  

T h i s  u n i t  c e l l  d i m e n s i o n  of t h e  pseudomorph i s  s l i g h t l y  l o n g e r  
t h a n  t h a t  of VOPc, a=l.4Onm 2*7), which m i g h t  be c a u s e d  w i t h  

t h e  larger s i z e  of f l u o r i n e  atom t h a n  t h a t  of h y d r o g e n .  O n l y  
t h e  d i f f r a c t i o n  spots  w i t h  h t k = e v e n  are allowed. The t w o -  
d i m e n s i o n a l  symmetry g r o u p  i s  c o n s i d e r e d  t o  be p4 i n s t e a d  of 
p4gm f o r  VOPc, a n d  a c c o r d i n g l y  a probable t h r e e - d i m e n s i o n a l  
l a t t i ce  is  body-centered-tetragonal, whose c - a x i s  i s  
p e r p e n d i c u l a r  t o  t h e  f i l m  s u r f a c e .  The a - a x i s  of t h e  
t e t r a g o n a l  VOPcFx o r i e n t s  a l o n g  t h e  [2101 a n d  11201 d i r e c t i o n s  
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PSEUDOMORPHIC OF FLUORINATED VANADYLPHTHALOCYANINE 195 

of K B r  subs t r a t e ,  and on the  other  subs t ra tes ,  KC1 and NaC1, 
the  same e p i t a x i a l  o r i en ta t ion  was a l s o  observed i n  t h e  
present  deposi t ion condi t ion.  I n  t h e  case of VOPc, t h e  
te t ragonal  pseudomorph i s  a l s o  formed and i t s  a-axis o r i e n t s  
a l s o  along the  [2101 and [1201 d i r e c t i o n s  of N a C l  and K C 1  

subs t r a t e s ,  while on K B r  t he  a-axis  i s  along t h e  [110] 
d i rec t ion  of t he  subs t r a t e  because of t h e  l a t t i c e  matching*’. 

I n  t h e  present  case,  t h e  l a r g e r  u n i t  c e l l  of VOPcFx real izes  
good l a t t i c e  matching of t he  a-axis of VOPcFx with a repeat  
d i s tance  along t h e  [210] of K B r  subs t r a t e  a s  descr ibed l a t e r .  

FIGURE 3 ( a )  VOPcFx f i lm deposi ted on K B r .  
(b)  The corresponding e l ec t ron  d i f f r a c t i o n  

p a t t e r n .  

In order  t o  know e p i t a x i a l  co r re l a t ion  a t  t he  in t e r f ace ,  
t he  molecular packing i n  t h e  u n i t  c e l l  of t he  pseudomorph was 
analyzed by imaging p l a t e  method and high reso lu t ion  e l ec t ron  
microscopy. The imaging p l a t e  i s  a de tec t ion  sys t em f o r  
e l ec t ron  beam a s  well a s  f o r  X-ray. The c h a r a c t e r i s t i c s  of 
t he  imaging p l a t e  a r e  followings: high s e n s i t i v i t y ,  good 

l i n e a r  response and wide dynamic range5’ a s  shown i n  Fig.  4 ,  

These po in t s  assure u s  t h a t  t he  imaging p l a t e  i s  s u i t a b l e  f o r  
a quan t i t a t ive  measurement of e l ec t ron  d i f f r a c t i o n  i n t e n s i t i e s  
of organic  
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+ $ 
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3 a 
1000-  

mater ia l s*) ,  which o f t en  c r y s t a l l i z e  a s  microscopic small  

c r y s t a l l i t e s  and a r e  hard t o  be analyzed by X-ray method. 

0 

/ X 600kV 
@ 800kV 

-@-a- 

- 

- 

- 
I 0 lOOOkV 

I I I I 1 I 
-14 -1 3 -12 -1 1 -10 -9 

log DOSE (C/cm2) 

FIGURE 4 Response of imaging p l a t e  f o r  f a s t  e l ec t ron  

01 

beam. 

FIGURE 5 A model of molecular packing i n  t he  t e t r agona l  
u n i t  c e l l .  

Sca t te r ing  i n t e n s i t i e s  of e lec t ron  d i f f r a c t i o n  co l l ec t ed  
with imaging p l a t e  can be quan t i t a t ive ly  compared with 
s c a t t e r i n g  i n t e n s i t i e s  ca lcu la ted  f o r  a model molecular 
packing i n  t h e  u n i t  c e l l  shown i n  Fig.5,  where t h e  c e n t r a l  
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PSEUDOMORPHIC OF FLUORINATED VANADYLPHTHALOCYANINE 197 

1 .o 

molecule with a creen-tone s h i f t s  (1/2)c  along the  c -ax is .  In 
ca l cu la t ion  of s c a t t e r i n g  i n t e n s i t i e s  from the  model, atomic 
coordinates  i n  VOPcFx were assumed t o  be the  s a m e  with those  

of VOPc9), and one parameter t o  be determined was an 

o r i en ta t ion  ang le ,$ ,  of isoindole  r ing  from t h e  a -ax is .  

The R-factor i s  p lo t t ed  a s  a funct ion of $ i n  Fig.6,  where 

R = x {  I IFobs I-IFcall I }/xIFobsl, Fobs and Fcal  a r e  the  observed 

and the  ca l cu la t ed  s t r u c t u r e  f a c t o r s  obtained from t h e  
d i f f r a c t i o n  i n t e n s i t i e s  and t h e  model. From Fig.6,  t h e  minimum 
R-value, t h a t  i s ,  most r e l i a b l e  molecular packing, i s  obtained 
a t  $=28' f o r  t h i n  f i lm of about 3nm t h i c k .  Such molecular 
packing may be ene rge t i ca l ly  favored f o r  side-by-side packing 
of VOPcFx molecules. Moreover, the  molecular o r i e n t a t i o n  i n  
the  u n i t  c e l l  seems favorable  with respect  t o  the  atomic 
arrangement on t h e  a l k a l i  ha l ide  subs t r a t e s .  

I I I I I I I 1 

ANGLE @ (deg) 

FIGURE 6 The minimum R-factor i s  observed a t  $=28'. 

The molecular o r i en ta t ion  with $=28O i s  shown 
schematically i n  Fig.7 on an a l k a l i  ha l ide  subs t r a t e ,  K B r .  

Considering a x i a l  o r i en ta t ion  of VOPcFx t o  t h e  a l k a l i  ha l ide ,  
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198 S. ISODA ET AL. 

i so indole  r ing  i n  VOPcFx o r i e n t s  approximately along t h e  [loo] 
of subs t r a t e ,  which i s  an ene rge t i ca l ly  p l aus ib l e  o r i e n t a t i o n  
on s u b s t r a t e  a s  i n  t he  case of VOPc’). 

[Ol O]KBr 
I‘ 

FIGURE 7 Expected deposi t ion s i t e  of VOPcFx on K B r  from 
t h e  s t ruc tu re  ana lys i s .  

Such molecular packing was d i r e c t l y  imaged with a high 
reso lu t ion  e l ec t ron  microscope having a t h e o r e t i c a l  point- to-  
point  reso lu t ion  of 0.2nm. High reso lu t ion  image can confirm 
the  r e s u l t  obtained from the  imaging p l a t e  method. One t y p i c a l  
image i s  shown i n  Fig.8,  which corresponds well  t o  t h e  
computer-simulated image shown i n  Fig.9 ca lcu la ted  on t h e  
bas i s  of t h e  s t r u c t u r e  obtained from the  imaging p l a t e  method, 
where the  specimen thickness  was assumed t o  be 3.5nm. This 
proves t h a t  t he  analyzed s t r u c t u r e  i s  a r e l i a b l e  one. 

R e c e n t l y  Yamashita et al. have observed peak s h i f t  i n  UV- 

VIS absorpt ion spec t ra  of VOPc  and TiOPc  deposi ted a t  
d i f f e r e n t  subs t r a t e  temperatures on sapphi re lo) .  They have 

concluded t h a t  t h e  peak s h i f t  i s  r e su l t ed  from d i f f e rence  i n  
crystal  s t r u c t u r e .  In t h e  present  case,  w e  a l s o  observed small 
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PSEUDOMORPHIC OF FLUORINATED VANADYLPHTHALDCYANINE 199 

peak s h i f t  i n  UV-VIS s p e c t r a  of t h e  d e p o s i t e d  f i l m s  depending 
on t h e  s u b s t r a t e s  as shown i n  F ig .10 .  However, t h e  c r y s t a l  

FIGURE 8 High r e s o l u t i o n  image of VOPcFx t a k e n  with JEM- 
200cx. 

a 

a 

FIGURE 9 Computer-simulated image of VOPcFx a t  Sche rze r  
focus  assuming t h e  t h i c k n e s s  o f  3.5nm. 

s t r u c t u r e s  of t h e  d e p o s i t e d  f i l m s  on t h e  d i f f e r e n t  s u b s t r a t e s  
e x h i b i t  the  same u n i t  c e l l  and t h e  same molecular  pack ing .  
Therefore  w e  cannot l a y  t h e  r e s p o n s i b i l i t y  on t h e  s t r u c t u r e  
i t s e l f .  From t h e  f i g u r e ,  t h e  a b s o r p t i o n  peaks t e n d  t o  s h i f t  
toward longe r  wavelength with l a r g e r  t h e  l a t t i ce  m i s f i t .  The 
l a t t i c e  m i s f i t  v a l u e s  are l i s t e d  i n  Table I .  Th i s  means t h a t  
one p l a u s i b l e  o r i g i n  of  t h e  peak s h i f t  may come from t h e  
s t r a i n  of u n i t  c e l l  expected a t  t h e  i n t e r f a c e  due t o  l a t t i c e  
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200 S. ISODA ET AL. 

m i s f i t .  S i n c e  t h e  s t r u c t u r e  a n a l y s i s  was carried o u t  f o r  t h e  
s u b s t r a t e - f r e e  f i l m s ,  such  s m a l l  s t r a i n  may be r e l a x e d  a l r e a d y  
so t h a t  w e  c o u l d  n o t  detect  any d i f f e r e n c e  i n  t h e  l a t t i c e  
d imens ions  on t h e  d i f f e r e n t  s u b s t r a t e s .  

I 1 1 I I 

400 600 800 

WAVELENGTH (nrn) 

FIGURE 10 UV-VIS s p e c t r a  of  VOPcFx t a k e n  from 
a d e p o s i t e d  f i l m  k e p t  on t h e  s u b s t r a t e s .  
Arrows i n d i c a t e  a b s o r p t i o n  p e a k s .  

TABLE I La t t i ce  m i s f i t s  f o r  t h r e e  s u b s t r a t e s ,  h e r e  dL2101 i s  
a repeat d i s t a n c e  a l o n g  [210] d i r e c t i o n  o f  s u b s t r a t e .  

s u b s t r a t e  d[2101 m i s f i t = {  (avopcFx- d [2101)  /d[2101 }xlOO 

K B r  1 . 4 7 5  nm - 0 . 4  % 

KC 1 1 . 4 0 6  nm 4 . 6  % 

N a C l  1 .259  nm 16 .8  % 
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PSEUDOMORPHIC OF FLUORINATED VANADYLPHTHALOCYANINE 20 1 

CONCLUSION 

The pseudomorph of VOPcFx epitaxially grown on alkali halides 
was analyzed using imaging plate to be body-centered- 
tetragonal crystal. The epitaxial orientation was different 
from that of VOPc, because of the larger a-axis dimension of 
VOPcFx. The UV-VIS absorption peaks were found to change 
depending on the substrates used and to shift correlating to 
the lattice misfits. 

The authors are indebted to Mr.S.Kaieda for kindly providing 
them the sample investigated. This work was financially 
supported by the Grant for Special Equipment from the Ministry 
of Education, Science and Culture, Japan. 
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