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spec t romete r .  The amount  of CO2 was much l e s s  
than that of CO. The desorpt ion spec t rum of 
par t ia l  p r e s s u r e  change of CO vs.  t empe ra tu r e  
contained three  maxima which appeared at about 
200, 400 and 600°C, respec t ive ly .  These  maxima 
a r e  assoc ia ted  with the desorpt ion of the a m o r -  
phous s t ruc tu re ,  the unident if ied s t ruc tu re  con-  
taining ha l f -o rde r  beams in the (310) azimuth,  
and the c(2× 2)-CO, respec t ive ly .  LEED o b s e r -  
vat ions taken at i n t e rva l s  dur ing the desorpt ion 
procedure  conf i rm this  associa t ion .  

No desorpt ion of O or 0 2 was observed even 
when heating a CO-covered  {100 } nickel  sur face  
which had also been exposed to oxygen p r io r  to 
the heating. In addition, no s t rong H peak, as 
repor ted  by Lichtman et al. was observed dur ing 
heating of the c rys ta l .  

Conclusions. The above observa t ions  conf i rm 
and extend those previous ly  repor ted  by Pa rk  and 
F ranswor th  [2] that CO does adsorb  on clean { 100 } 
nickel .  Fu r the r ,  they show that a smal l  amount  
of contaminat ion dec rease s  the s t icking coefficient  

of CO on this surface.  Any { 100} nickel  c rys ta l  
which is  c leaned by heating in vacuum probably 
has sufficient  sur face  contaminat ion to prevent  
an observable  amount of CO adsorpt ion.  These  
observa t ions  indicate  that conclusions  f rom mass  
spec t rome t r i c  observa t ions  of this type may be 
in e r r o r  without concomitant  observa t ions  on the 
sur face  with LEED equipment.  They also suggest  
that,  in genera l ,  c leaning a solid surface  by high 
t e m p e r a t u r e  heating alone may completely a l te r  
i ts  chemical  p roper t i e s ,  due to diffusion of bulk 
contaminant  to the surface.  
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Conditions are given under which a one-dimensional classical system undergoes no phase transition. 

It has been shown by Van Hove [1] that one -d imens iona l  sys t ems  of pa r t i c l e s  with hard  cores  and 
f ini te  range  in te rac t ions  have no phase t r ans i t ions .  Recent ly ,  one of u~ [2] has proved the absence  of 
phase t r ans i t i ons  for a l a rge  c lass  of one -d imens iona l  la t t ice  gases  with inf ini te  range  forces .  In this  
note we s ta te  a theorem on continuous one -d imens iona l  sys t ems  with hard  cores ,  which again impl ies  
the absence  of phase t r ans i t i ons  for a l a rge  c lass  of in t e rac t ions  with inf ini te  range.  Our condit ions 
cover in pa r t i cu l a r  a model due to Kac [3], see especia l ly  [4]. 

We cons ider  c l a s s i ca l  sy s t ems  of pa r t i c l e s  on the l ine which in t e rac t  through a pair  potent ial  • sa t is -  
fying the following condit ions.  

@(r) = +oo for Ir l  < R ,  where  R > 0 .  (1) 

For  r >/R, @(r) is  continuous and I@(r) I ~< h(r), where h >/ 0 is  a dec reas ing  function such that 

~ (R + r)h(r) dr  < + oo 
0 

The condit ions on 4~ imply that if a sys t em of pa r t i c l e s  on the l ine  have compat ible  posi t ions 
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x i (i.e. Ix  i - x i [ >~ R if i ¢j)  then the in te rac t ion  energy between pa r t i c l e s  to the left of some point ~ and 
par t i c les - to  the r ight  of ~ is  bounded: 

o o  

~ l ~ ( x j - x i )  I -<. ½R2f (R+r)h ( r )  d r .  
xi-<~ xj>~ o 

It  i s  bel ieved that in the absence  of such a condition phase t r ans i t i ons  might occur  (and would occur  if 
-< 0 [5]) .  
If z > 0 is  the act ivi ty  and/3 = 1 / k T ,  we define the grand par t i t ion  function and co r re l a t ion  funct ions 

cor responding  to the in te rva l  (a, b) by 

b b 
zn  f dx  1. f dx  n exp[- /3  1.<i~<jmn @(x j -x i ) ]  Za 'b  = n~=o -n-Zf" a "" a 

b b zm+n 
Pa,b(Xl ,  . . . ,x m) = (Za,b) -1  n=O ~ f  dXm+l" '"  f dXm+n exp[-/3 ~ ( x j - x i )  ] . 

a a l~<i<J"<m+n 

Theorem.  Let • sat isfy the condit ions (1) and (2) 
(i) The following l imi t  exis ts  

p(z,/3) = /3-1 l im  1 b-a.- ,~ b-'S'ff l °g  Z a ' b  ' 

and has continuous f i r s t - o r d e r  der iva t ives  with r e spec t  to z and/3. 
(ii) There  exist  inf ini te  volume cor re l a t ion  funct ions P ( X l , . . .  ,Xm) such that, if f ( x l , . . .  ,x m)  is  any 
continuous function vanish ing  for }Xl] + . . .  + IXrn I l a rge  enough, we have 

l im f dx 1. . .  dx  m Pa, b(Xl, . . . ,Xm) f (Xl, . . . ,Xm) = f dx  1. . .  dx  m P(Xl,  . . . , X m ) f ( x l ,  . . . ,Xm) . 
a--.-~o ,b.-*~ 

The r igh t -hand  s ide of this equation is  a continuous function of z and/3. 
We i n t e r p r e t  the continuity of the cor re la t ion  funct ions as  functions of/3, z, to mean that phase t r a n -  

s i t ions  do not occur .  Van Hove [1] on the other  hand porved the absence  of phase t r ans i t ions  (for f ini te  
range  potent ials)  by showing that p(z,/3) is  an analyt ic  function of z. It should be r e m a r k e d  that the two 
c r i t e r i a  a re  not n e c e s s a r i l y  equivalent.  

The above theorem can be proved by analogy with the cor responding  proper ty  of la t t ice  gases  [2]. A 
genera l  and detai led ana lys i s  will be publ ished e lsewhere  [6]. 
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