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S u m m a r y  

T h e  doub le  r e f r a c t i o n  of ox ide  f i lms on  A1 c o n d i t i o n e d  
b y  a n  e l ec t ro ly t i c  t r e a t m e n t  of t h e  m e t a l  in  oxal ic  
acid,  s u l p h u r i c  ac id  a n d  so on  (" E l o x a l " - l a y e r s )  is d u e  
o n l y  to  t h e  d i sperse  s t r u c t u r e  of  t h e  f ihn  (" F o r m d o p p e l -  
b r e c h u n g " ) ,  s ince  t h e  s u b s t a n c e s  t h e  f i lm cons i s t s  of 
a re  op t i ca l l y  i so t ropic .  

T h e  op t i ca l  p r o p e r t i e s  d e p e n d ,  e x c e p t i n g  t h e  f o r m -  
a t i o n  cond i t i ons ,  in  a v e r y  c h a r a c t e r i s t i c  m a n n e r  on  
t h e  c r y s t a l l o g r a p h i c  o r i e n t a t i o n  of t h e  me ta l l i c  sur face .  

M e a s u r e m e n t s  on the Electr ical  Res i s t iv i ty  
of Th in  Nicke l  F i l m s  

l i qu id  h e l i u m  t e m p e r a t u r e s  a m i n i m u m  of t h e  s a m e  type  
as ou r  n icke l  f i lms.  R e c e n t l y  SHALYT 1 r e p o r t e d  measure-  
m e n t s  o n  b i s m u t h  wires  a n d  f o u n d  a m i n i m u m  in the 
r e s i s t a n c e  c u r v e  a t  40 K. D i scus s ing  t he se  d i f f e ren t  ex- 
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S o m e  m o n t h s  ago  we p u b l i s h e d  in N a t u r e  ~ a p r e l i m -  1286 
i n a r y  n o t e  in  w h i c h  we r e p o r t e d  m e a s u r e m e n t s  on  
t h e  e lec t r ica l  r e s i s t a n c e  of t h i n  n icke l  f i lms.  These  f i lms 
were  o b t a i n e d  b y  c a t h o d e  d i scharge ,  a n d  t h e  e x p e r i m e n t -  1270 
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a t  t e c h n i q u e  for  t h e  p r o d u c t i o n  a n d  t h e  m o u n t i n g  of 
t h e  f i lms  were  p u b l i s h e d  ,by us  in  P h y s i c a  "2. 
.~ I n  ou r  p a p e r  p u b l i s h e d  in  N a t u r e  we d r e w  a t t e n t i o n  
t o  some  pecu l i a r  p r o p e r t i e s  t h a t  t h o s e  t h i n  f i lms  possess .  
B e l o w  a c e r t a i n  t h i c k n e s s  ( a b o u t  40 m/~) t h e  t e m p e r a -  
t u r e  coef f ic ien t  for  t h e  e lec t r ica l  r e s i s t a n c e  w as  n e g a t i v e  
f r o m  low u p  to  o r d i n a r y  t e m p e r a t u r e s ,  a n d  t h e  f i lms  
t h i c k e r  t h a n  40 m l ,  possessed  a m i n i m u m  (see Fig.  1) 
d e p e n d i n g  on  t h e i r  t h i c k n e s s .  COLO~IBA.~I 3 h a s  a lso  
f o u n d  a n e g a t i v e  t e m p e r a t u r e  coef f ic ien t  for  a t h i c k n e s s  
less t h a n  220 m/ , .  O n . t h e  o t h e r  h a n d  DE HAAS a n d  VAN 
DEN BERG 4 p u b l i s h e d  s o m e  yea r s  ago  m e a s u r e m e n t s  of 
t h e  e lec t r i ca l  r e s i s t a n c e  of gold  wires  w h i c h  s h o w  a t  
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p e r i m e n t a l  r e su l t s  we were  i nc l ined  to  be l i eve  t h a t  the 
o b s e r v e d  p h e n o m e n a  a re  p r o d u c e d  b y  a size f a c t o r  for 
t h e  r e s p e c t i v e  c o n d u c t o r s .  

R e c e n t l y  we m a d e  n e w  m e a s u r e m e n t s ,  a n d  we were 
a l i t t l e  d e c e i v e d  b y  these .  T h e  p lace  of  t h e  mini- 
m u m  for  t h e  r e s i s t a n c e  c u r v e  as  a f u n c t i o n  of the 
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t h i c k n e s s  seems  n o t  to  be  so Well r e p r o d u c i b l e  as we 
be l i eved  before .  I t  d e p e n d s  s t r o n g l y  (see Figs.  2, 3, 4, and 
5) o n  t h e  e x p e r i m e n t a l  c o n d i t i o n s  of f o r m a t i o n  of the 
f i lms.  W e  o b s e r v e d  f u r t h e r  t h a t  w h e n  t h o s e  f i lms are 
h e a t e d  t h e  m i n i m u m  is d i sp l aced  to  lower  t e m p e r a t u r e s  
a n d  f ina l ly  d i s a p p e a r s  c o m p l e t e l y  (Figs. 6a, 6b, a n d  6c). 

1 S. SHALYT, J. Phys., Moscou, 8, 315 (1944). 



[15, VII. 1947] Kurze Mitteilungen - Brief reports 279 

2736 

I R(.Q) 
not heate~ 

272(, 

271~ 

2706 

269~ 

2740 

2700 

2680 

2660 

2670 

~hwkness 47  ra ~ 
¢1 

I 

h 
1 

TO K 

6 T ° K 

/ 

7110 / / e  T O K p 

Fig. 6 a, b, c. 

3500 ~ T=283"2°K 

349 ~ 3450 

3366 

3358 

3356 

334 

334 

3336 

3336 

333,¢ 

333~; 

"~ 3440 

~ F=90"2°K 0 

! 

\ 
\ 

hickness: 47 m# 

3460 ~R ( a ) _ _  l 

/ 
b .  rJ_£, 

20 gO 60 80 

!T=5d.3° K 

• increasing intensity of currem[ 
~ , decreasing intensHy of currem I 

2 3 
Fig. 7 a, b. 

R(~) 1 
*increasing intensit 9 o] curre 

= 90"2 ° K 

~ot hea ted  
fhkkness: 47m 

I a 

162t 

160~ 

IRm) 

~ r =  90-2 °K 

~eated durir~ l ~our 
finer, int.of ¢urr. 
¢~ecr, ~t, o f  c~rr. b 

1 F 

mA 

1140 

~ , . . _ o  r= 90.20 K 

1120 healed during 10 hours 
incr. il~t. of  curt 

odecr, int. of  curt, ¢ 

,A t . I ~  
Fig. 8 a, b, c. 

This  is also conf i rmed  by  o the r  expe r imen t s .  F o r  t he  
no t  p r e h e a t e d  films, t he  e lectr ical  res is tance  as a func-  
t ion of t he  cu r ren t  i n t ens i t y  dev ia te s  f rom O h m ' s  law 
(see Figs.  7a and  7b). B u t  a f t e r  t he  fi lms h a v e  been 
hea ted  up to  a b o u t  1500 C the  curves  change  and  f inal ly  
agree  wi th  t h e  classical  equa t ion .  

As a genera l  conclus ion we are  of the  op in ion  t h a t  the  
e lect r ica l  p roper t i e s  of these  fi lms d e p e n d  s t rong ly  on  
the  s t a t e  of  c rys ta l l i za t ion  of  the  meta l .  I t  wou ld  the re -  
fore be i n t e r e s t i ng  to  fol low t h e  v a r i a t i o n  of t he  elec- 
t r ica l  p roper t i e s  and  to  d e t e r m i n e  s imu l t aneous ly  t he  
e lec t ron d i f f rac t ion  p a t t e r n s  of t h e  films. 

F ina l ly  i t  is i n t e re s t ing  to  obse rve  t h a t  t he  cu r r en t  
dens i ty  for these  fi lms is u n e x p e c t e d l y  large.  T h u s  for 
our  f i lms of 20 m p  and  a b r e a d t h  of 4 mm,  and  w i t h  a 
cu r ren t  of on ly  2 mA the  cu r r en t  dens i ty  is a b o u t  

2500 A / c m  ~. A. VAN ITTERBEEK and  L. DE GREVE 1 

Cent re  d ' E t u d e  sc ien t i f ique  et t e chn ique  du froid, 
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Rdsumd 

D a n s  une  pub l i ca t ion  ant6r ieure ,  nous  av ions  signal6 
que  le coeff ic ient  de t e m p 6 r a t u r e  de la r6sis tance 61ec- 
t r i que  des fi lms en nickel  6 ta i t  n6gat i f  en dessous d ' u n e  
ce r ta ine  6paisseur  c r i t i que  (40 m#).  Au-dessus  de 40 nap, 
la courbe  ~,R6sistance en fonc t ion  de la temp6rature,~ 
p r6sen ta i t  un  m i n i m u m  a u x  basses t emp6ra tu res .  A la 
sui te  de nouve l les  exp6riences,  nous avons  cons ta t6  que  
ce ph6nom~ne  est  a ccompagn6  d ' u n e  d~via t ion  de la loi 
d ' O h m :  la  r6sis tance d iminue  q u a n d  le c o u r a u t  de me- 
sure  a u g m e n t e .  Nous  avons  pu  conc lure  que  ces deux  
par t icu la r i t6s  ne  son t  q u ' i n d i r e c t e m e n t  p rovoqu6es  p a r  
la m ineeu r  des fi lms. La  cause  p r inc ipa le  es t  leur  6 t a t  
de cr i s ta l l i sa t ion  impar fa i t e ,  E n  effet,  apr&s avo i r  sub i  
un ~chauf femen t  /~ 1500 C p e n d a n t  phls ieurs  heures ,  le 
coeff ic ient  de t e m p 6 r a t u r e  n6gat i f  change  de s igne (le 
m i n i m u m  disparal t )  et  la loi & O h m  est respect6e.  

z Research-fellow of the Belgian rt FondsNationaldela Recherche 
Scientifique~). 

Ober e inheit l iche R a c e m a t e  des  1 - O x o - 2 -  m e t h y l -  
7 - m e t h o x y - o c t a h y d r o p h e n a n t h r e n - 2 - c a r b o n -  

s i iuremethy le s ters  1 

Die 1 -Oxo-2-methy l -7 -methoxy-oc tahydrophenan th ren-  
2-carbons~urees te r  (I) s te l len wich t ige  Ausgangss to f fe  
z u m  A u f b a u  des Os t rons  (II) dar .  R.  ROBINSON und  
J .  WALKER~ erh ie l ten  berei ts  1936 d e n ~ t h y l -  und  6 J a h r e  
spXter W.  E .  BACHMANN und  Mi ta rbe i t e r  3 den  Methy l -  
es te r  in F o r m  von  Olen.  Of f enba r  lagen Gemische  der  
R a c e m a t e  vor ,  v o n  denen  wegen  der  3 A s y m m e t r i e -  
z en t r en  v i e r  m6gl ich  sind.  0 s t r o n  bes i t z t  4 A s y m m e t r i e -  
zen t ren ,  was  16 op t i schen  I s o m e r e n  oder  8 R a c e m a t e n  
en t sp r i ch t .  Wahr sche in l i ch  be ruhen  die b isher igen  Feh l -  
schlAge, z u m  na t t i r l i chen  0 s t r o n  zu gelangen,  au f  d e m  
v e r w e n d e t e n ,  s te r i sch  une inhe i t l i chen  A u s g a n g s m a -  
ter ia l .  

1 63. Mitteilung ~f3ber Steroide~ (62. Mitt., siehe Exper. 3, 185 
[1947]) sowie XIX. Arbeit ~(~ber 6strogene CarbonsfiurenD (XVIII. 
siehe Helv. chim. Aeta 30, 786 [1947]). 
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