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oThe  ca rbon  f i lm  th j ckness  rang ing  f rom 500  to
12504  were  depos i t ed  on to  ce l l u l ose  ace ta te  a t  con -
s tan t  p ressu rb  (S  x  l 0 -2  t o r r )  w i t h  b ias  power  rang -
i ng  f rom 100  to  500 t { .  F ree  s tand ing  ca rbon  f i lms
s t ¡ i t ab le  f o r  t r ansm iss ion  e lec t ron  n i c roscopy  i n -
c i ud ing  e lec t ron  d i f f r ac t i on  we re  ob ta jned  by  d i s -
s o l v i n g  t l ¡ e  c e l l u l o s e  a c e t a t e  a w a y .

The  e lec t ron  d i f f r ac t j on  pa t te rn  o f  a l l  ca rbon
f i lms  s tud ied  revea led  the  weak  and  b road  d i f f r ac t -
i on  peaks  supe r - imposed  on  a  s t rong  backq round .
B road  peaks  i nd i ca te  t ha t  t he  cons t j t uen t  c r ys ta l l -
j t es  a re  ex t reme ' l y  sma l l .  S t rong  backg round  i s' i nd i ca t i ve  o f  t he  p resence  o f  a  nonc rys ta l l i ne  sub -
s tance  tha t  d id  no t  con t r i bu te  t o  t he  d i f f r ac t ' i on
peaks .  The  pos j t j ons  o f  t he  peaks  were  de te rm ined
by  us ing  an  op t i ca l  dens i t o rne te r  and  a  po l yc rys ta l l -
i ne  a lum inum s tanda rd  spec imen .  The  f i r s t  band  was
r o u g h l y  i n  t h e  ( 0 0 2 )  a n g u l a r  p o s i t i o n  o f  g r a p h i t e ,
t h e  s e c o n d  ( 1 0 0 ) ,  t h e  t h i r d  ( 0 0 4 ) ,  t h e  f o u r t h  ( t  l 0 ) ,
a n d  t h e  f i f t h  ( 2 . | 0 ) .  S i n c e  t h e r e  w e r e  n o  ( h ,  k ,  1 )
t ype  re f l ec t i on ,  i t  i s  conc luded  tha t  t he  obse rved
bands  co r respond  to  (002 ) ,  ( . l 0 ) ,  and  (11  )  r e f l ec t i on
o f  a  t u rbos t ra t i c  f o rm  o f  ca rbon  (Tab le  I ) .

TABLE I

t o  be  abou t  8  t o  l 0Á .

T ransmiss ion  e lec t ron  m ic rog raphs  o f  a  t yp i ca l
ca rbon  f i lm  revea led  a  homogeneous  s t ruc tu re  w i t h
no  d i s t i nc t i ve  g row th  fea tu res .  The  s t ruc tu ra l
homogene i t y ,  as  we l l  as  t he  rneasu red  dens i t y  o f
abou t  on l y  

. l . 7  
t o  

. l . 8  q / cc  and  the  s t rong  back -
q r o u n d ' i n  t h e  d i f f r a c t i o n  p a t t e r n ,  i n d i c a t e s  t h a t
the  ca rbon  f i lms  cons j s t  o f  somewha t  l oose l y  packed
c o m p o n e n t s ,  p r o b a b l y  m i s a l i g n e d ,  s i n g i e - l a y e r e d
c a r D o n s .

The  rnodu la t i on  o f  peaks  o f  ca rbon  f i lms  de -
p o s i t e d  a t  l o w  a n d  h j g h  b i a s  p o w e r s ,  r e s p e c t i v e l y ,
was  weak  and  abou t  t he  same w j th  each  o the r ,  bu t' i t  l vas  s t ronqe r  i n  ca rbon  f i lms  depos i t ed  a t  i n te r -
med ia te  b ias  powers .  Th i s  i s  no t  unde rs tood  a t  t he
p resen t  t ime ,  because  o f  t he  comp lex  na tu re  o f  t he
d e p o s i t i o n  p r o c e s s .  I t  i s  h o w e v e r  a n  j n d i c a t i o n
t h a t  t h e  s t r u c t u r e  ( e . 9 . ,  c r y s t a l l i t e  s i z e )  o f
vapo r  depos i t ed  ca rbon  can  be  con t ro l l ed  by  a  su i t -
ab le  cho i ce  o f  depos i t i on  pa rame te rs .

I n  conc lus ion ,  t he  vapo r  depos i t ed  ca roons  can
be  fo rmed  tha t  i s  s im i l a r  t o  LT I  py ro l y t i c_ca rbons
ava i l ab le  unde r  t he  t r ade  name o f  Py ro l i t eR . *  The
LT i  ca rbons  a re  used  i n  rned i ca l  dev l cq ¡  requ i r i ng
a  h i g h  d e g r e e  o f  t h r o m b o r e s i s t a n c e ( 2 ' 3 ) .  S i n c e  

-

t he  impor tan t  s t ruc tu ra l  pa rame te rs  o f  t he  vapo r
depos i t ed  ca rbons  a re  comparab le  t o  t hose  o f  LT I
c a r b o n s ,  i t  j s  f e l t  t h a t  t h e s e  c a r b o n  f i l m s  w i l l
exh ib i t  t he  same b iocompa t i b i l  i t y .

Th i s  wo rk  was  suppo r ted  i n  pa r t  by  NHL I
(S .  D .  B ruck ,  P roQram l ' 4anaqe r )  .

*  Gene ra l  A tom jc  Company ,  San  D iego ,  Ca l  i f o rn ja .
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The  p re fe r red  o r i en ta t i on  o f  t he  c r ys ta l l i t es
was  s tud jed  by  obse rv ' i ng  t he  change  j n  d i f f r ac t i on
pa t te rn  as  spec imen  t j l t ed  i n  t he  m ic roscope .  The
t i l t  ang le ,  wh i ch  i s  t he  ang le  be tween  ' i nc iden t

e lect ron beam and specimen norma: l ,  was var ied f rom
0  to  75  deg .  The  bas i c  pa t te rns  o f  t he  ca rbon
f i lms  rema ined  unchanged ,  i nd . i ca t i ng  t ha t  t he
c rys ta l l i t es  i n  t he  bu l k  o f  t he  f i lms  were  randomly
o r i en ted  and  thus  sa t i s f y i ng  B ragg  1aw fo r  a  g i ven
re f l ec t i on  ove r  t he  r . ange  o f  t i l t  ang les .  I f  t he re
were  a  p re fe r red  o r i en ta t i on ,  segmen ted  r j nq  wou ld
have  been ,  obse rved  i ns tead  o f  con t i nuous  r j ngs .
The  ca rbon  f i lms  a re  t he re fo re  i so t rop i c .

I n  o rde r  t o  es t jma te  t he  s i ze  o f  c r ys ta i  l i t es ,
t he  backg round  j n tens i t y  wh i ch  dec reases  w i th  i n -
c reas ing  d i f f r ac t i on  ang le  was  subs t rac ted  f rom
the  obse rved  (002 )  peak  i n tens i t y  o f  one  o f  t he
specimen so that  the reconstructed peak was symmet-
r i ca l .  F rom the  b roaden ing  o f  ( 002 )  peak ,  t he
c rys ta l  I  i t e  s i ze  i n  t he  C -d i  r ec t i on  was  ca l  cu la ted
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