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T h e  case  of CN is also v e r y  i n s t r u c t i v e .  I t  h a s  l ong  
b e e n  k n o w n  t h a t  t h e  e x c i t e d  A ~ / - / s t a t e  e x t r a p o l a t e s  to  
a c o n v e r g e n c e  l i m i t  w h i c h  is a p p r e c i a b l y  be low t h a t  of  
t h e  g r o u n d  s t a t e ,  a r a t h e r  u n u s u a l  s t a t e  of a f fa i rs  w h i c h  
h a s  e v o k e d  c o m m e n t  f r o m  o t h e r  i n v e s t i g a t o r s .  T h e  
e x t r a p o l a t e d  c u r v e s  t h e r e f o r e  cross  (see fig. 2). T h i s  is 
h o w e v e r  e x a c t l y  w h a t  w o u l d  be  e x p e c t e d  if  t h e  c a r b o n  
in  t h e  g r o u n d  X 22: s t a t e  is t e t r a v a l e n t ,  b u t  d i v a l e n t  in  
t h e  u p p e r  s t a t e .  T h i s  i n t e r p r e t a t i o n  is s u p p o r t e d  b y  t h e  
i n t e r a t o m i c  d i s t a n c e s  a n d  c h e m i c a l  b e h a v i o u r  o f  C NL 
T h e  g r o u n d  s t a t e  e x t r a p o l a t e s  t o  9.85 eV. D e d u c t i n g  
5.11 eV for  t h e  d i s soc i a t i on  e n e r g y  of CN 2 a n d  1.84 eV 
for  t h e  v a l e n c e  e n e r g y  of n i t r o g e n  3 y ie lds  2-90 eV or  
67 kca l  for  t h e  v a l e n c e  e n e r g y  of t e t r a v a l e n t  c a r b o n ,  in  
e x c e l l e n t  a g r e e m e n t  w i t h  t h e  p r e v i o u s  e s t i m a t e s .  

T h e  e s t i m a t e s  in  t h i s  sec t ion ,  l ike t h o s e  in t h e  las t ,  a re  
of course  o n l y  a p p r o x i m a t e .  T h e  d i s c r e p a n c y  b e t w e e n  
t h e  r e s p e c t i v e  f igures,  n a m e l y  66, 57, 65, a n d  67 kcal ,  c a n  
be  r e a d i l y  e x p l a i n e d  w h e n  i t  is r e m e m b e r e d  t h a t  t h e  
l a t t e r  c o n t a i n  u n c e r t a i n t i e s  in  i n t r i n s i c  b o n d  ene rg ies  
d e r i v e d  b y  t h e  e x t r a p o l a t i o n  m e t h o d ,  a n d  t h a t  v a l u e s  
w h i c h  a re  n o t  h i g h l y  a c c u r a t e  h a v e  b e e n  e m p l o y e d  for  
t h e  energ ies  of t h e  d i v a l e n t  s t a t e s  of c a r b o n  a n d  oxygen .  
T r a n s f e r r i n g  v a l e n c e  energ ies  f rom molecu le  to  mo lecu le  
in  gene ra l  i n v o l v e s  t h e  neg lec t  of e n e r g y  d i f f e rences  
a r i s i ng  t h r o u g h  d i f f e r e n t  m i x i n g  of t h e  e l e c t r o n  o rb i t a l s .  
S u c h  d i f f e rences  a re  p r o b a b l y  s m a l l  in  c o m p a r i s o n  w i t h  
t h e  ene rg ies  i n v o l v e d  in  t r a n s i t i o n s  i n v o l v i n g  d e f i n i t e  
e l e c t r o n  j u m p s ,  b u t  i t  is  d o u b t f u l  if t h e y  a re  q u i t e  neg-  
l igible .  F o r  e x a m p l e ,  t h e  v a l u e  a d o p t e d  for  t h e  d i v a l e n t  
s t a t e  of c a r b o n  was  d e r i v e d  f r o m  d a t a  for  t h e  molecu le s  
C H  a n d  C v T h e  b o n d i n g  is in  n e i t h e r  case  i d e n t i c a l  w i t h  
t h a t  in  CO a n d  CN, a n d  t h e  pos s i b i l i t y  t h a t  t h e  i n t e r n a l  
e n e r g y  of  t h e  c a r b o n  d i f fe rs  in  t h e  f o u r  cases  b y  p e r h a p s  
s eve ra l  t e n t h s  of a n  e l e c t r o n - v o l t  c a n n o t  be  e x c l u d e d .  
T h e s e  a re  some  of t h e  d i f f icu l t ies  w h i c h  wil l  h a v e  t o  be  
f aced  in  a pe r f ec t  t r e a t m e n t ,  

5, Concluding Remarks 
T h e  fo rego ing  d i scuss ion  i l l u s t r a t e s  t h e  i m p o r t a n c e  of 

Valence s t a t e s  w h e n  c o n s i d e r e d  in r e l a t i o n  to  b o n d  p r o p -  
e r t i e s  a n d  t h e  e n e r g e t i c  a s p e c t  of m o l e c u l a r  s t r u c t u r e  
in  genera l .  T h e  v a r i o u s  l ines  of r e a s o n i n g w h i c h  h a v e  b e e n  
b r o u g h t  f o r w a r d  for  t h e  e x a m p l e  of t e t r a v a l e n t  c a r b o n  
agree  in  p o i n t i n g  to  a n  e n e r g y  leve l  for  t h e  v a l e n c e  s t a t e  
w h i c h  is some  6 0 - 7 0  kca l  a b o v e  t h e  g r o u n d  s t a t e ,  a n d  
i t  wou ld  n o t  be  poss ib le  to  se lec t  a v a l u e  f a r  o u t s i d e  t h e s e  
li-mits w i t h o u t  c o m i n g  i n t o  con f l i c t  w i t h  e x p e r i m e n t a l  
ev idence .  F r o m  t h e  e x p e r i m e n t a l  side,  t h e  a c c u r a c y  of 
t h e  d e r i v a t i o n  of  va l ence  s t a t e s  f r o m  d i s s o c i a t i o n  ene rg ies  
will  i m p r o v e  w i t h  i n c r e a s i n g  k n o w l e d g e  r e g a r d i n g  t h e  
ene rg ies  of r e o r g a n i z a t i o n  of m o l e c u l a r  f r a g m e n t s .  F r o m  
t h e  t h e o r e t i c a l  side,  b r a v e  a t t e m p t s  h a v e  a l r e a d y  b e e n  
m a d e  b y  a n u m b e r  of p h y s i c i s t s  to  g r a p p l e  w i t h  t h i s  
d i f f i cu l t  p r o b l e m ,  a n d  i t  is t o  be  h o p e d  t h a t  a r e l i ab l e  
m e t h o d  fo r  c a l c u l a t i n g  v a l e n c e  ene rg ies  wil l  e v e n t u a l l y  
b e c o m e  ava i l ab l e .  

I t  is  t o  be  n o t e d  t h a t  d i s s oc i a t i on  ene rg i e s  c an  b e  
e m p l o y e d  to  e s t i m a t e  h e a t s  of  a t o m i z a t i o n  of e l e m e n t s  
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o n l y  w i t h  a k n o w l e d g e  c o n c e r n i n g  t h e  r e l e v a n t  valence 
s t a t e s .  F a i l u r e  to  r ecogn ize  t h i s  h a s  led to  erroneous 
conc lu s ions  in  t h e  pas t .  F o r  e x a m p l e ,  i t  h a s  on  more 
t h a n  one  occas ion  b e e n  s u g g e s t e d  in  p r i n t  t h a t  t h e  value 
of  D ( C H z - - H  ) s u p p o r t s  t h e h i g h  v a l u e  170 kca l  for  the 
h e a t  of a t o m i z a t i o n  of g r a p h i t e ,  w h i c h  v a l u e  is incom- 
p a t i b l e  w i t h  o t h e r  d a t a .  S i m i l a r  a r g u m e n t s  appl ied  to 
e x p e r i m e n t a l  v a l u e s  for  D ( H O - - H )  a n d  D ( N H 2 - H  } 
wou ld  i n d i c a t e  h e a t s  of a t o m i z a t i o n  for  o x y g e n  and 
n i t r o g e n  w h i c h  a re  in  excess  of t h e  t r u e  va lues ,  since the 
v a l e n c e  ene rg ies  of t h e s e  e l e m e n t s  a re  cons iderab le .  

In  t h e  case  of c a rbon ,  t h e  e n e r g y  r e q u i r e d  to  promote 
a n  s e l ec t ron  for  t h e  p u r p o s e  of c h e m i c a l  b o n d i n g  is seen 
to  be  of a s i m i l a r  o r d e r  to,  b u t  less t h a n ,  t h e  promotional  
e n e r g y  of a n  s e l e c t r o n  in  t h e  free a t o m .  If  reasonable 
v a l u e s  a re  to  be  a s s u m e d  for  i n t r i n s i c  b o n d  energies,  the 
s a m e  seems  to  ho ld  for  o t h e r  l ike  cases,  as for t he  in- 
s t a n c e  of N + in t h e  a m m o n i u m  ion.  F u r t h e r  examples 
are  provided"  b y  t h e  e l e m e n t s  in  g r o u p s  I I ,  I I I ,  and  IV 
w h i c h  s t a n d  four ,  f ive or  s ix  p laces  before  a rare  gas. 
T h e r m o c h e m i c a l  d a t a  for  t h e  vo l a t i l e  a lky l s  of a number 
of  t h e s e  e l e m e n t s  1 i n d i c a t e  t h a t  t h e  p r o m o t i o n a l  energy 
of a n  s e l e c t r o n  for  t h e  c o m b i n e d  a t o m  lies in  each  case 
b e t w e e n  60 a n d  100 % of t h a t  for  t h e  free a t o m .  

Zusammen/assung 

Die Theo r i e  y o n  V a l e n z z u s t ~ n d e n  w i r d  i m  Zusammen-  
h a n g  m i t  w a h r e n  ode r  ~dnt r ins i schen~ (als verschieden 
y o n  t h e r m o c h e m i s e h e n )  B i n d u n g s e n e r g i e n  d i sku t ie r t .  

Mi t  d e n  a u g e n b l i c k l i c h  z u r  V e r f t i g u n g  stehenden 
K e n n t n i s s e n  k 6 n n e n  n u r  a n n A h e r n d e  S c h ~ t z u n g e n  der 
E n e r g i e n  de r  V a l e n z z u s t i i n d e  g e m a c h t  we rden .  Dies ist 
f i i r  da s  Beisp ie l  v o n  v i e r w e r t i g e m  K o h l e n s t o f f  m i t  einer 
A n z a h l  y o n  u n a b h f i n g i g e n  M e t h o d e n  un t e rnommen  
worden .  D e r  a n g e d e u t e t e  W e r t  i s t  e t w a  60-70  kcal 
h 6 h e r  als  de r  G r u n d z u s t a n d .  D a  d e r  V a l e n z z u s t a n d  in 
]3ez iehung m i t  de r  S u b l i m a t i o n s w i t r m e  des  Kohlenstoffs 
s t eh t ,  l ie fer t  e r  ]3elege bezt ig l ich  des  l e t z t e r en .  

1 L.H. LONG and R, G, W. NouRIsH, Phil.Trans. Roy. Soc.A, ~.41, 
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N o t a  
Arch ives  of B i o c h e m i s t r y  a n d  ]3iophysics)  

I n  v iew of t h e  e v e r - i n c r e a s i n g  use of phys i ca l  methods 
in p r o b l e m s  of b i o c h e m i s t r y - - e s p e c i a l l y  in  borderline 
fields, A c a d e m i c  Press  a n n o u n c e s  t h e  i n t e n d e d  widening 
of t h e  scope  of i t s  j o u r n a l ,  Archives o] Biochemistry.-In 
a d d i t i o n  to  e s t a b l i s h e d  b i o c h e m i c a l  top ics ,  t h e  Editors 
wil l  cons ide r  m a n u s c r i p t s  in  t h e  f ie lds  of v i r u s  research, 
r a d i a t i o n  ef fec ts  o n  l i v i n g  m a t t e r ,  macromolecu ta r  
b io logy  a n d  c h e m i s t r y ,  s t ud i e s  of t h e  a p p l i c a t i o n  of 
r a d i o a c t i v e  i nd i ca to r s ,  a n d  phys i c s  of b io logica l  systems. 

B e g i n n i n g  w i t h  V o l u m e  X X X I ,  N u m b e r  1, March 
1951, t h e  t i t l e  of  Archives o/Biochemistry  will be  changed 
t o  Archives of Biochemistry and Biophysics to  indicate 
more  a c c u r a t e l y  t h e  n e w  scope  of t h e  journa l .  The 
E d i t o r i a l  B o a r d  h a s  a lso b e e n  e n l a r g e d  ; Drs .  E.  NEWTON 
HARVEY, E.  C. POLLARD, a n d  R. SV. G. WYCKOFF have 
a c c e p t e d  a n  i n v i t a t i o n  to  serve .  


