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T h e o r i e n  w u r d e  die T o n h 6 h e  als e i n f a c h e  u n d  e i n h e i t l i c h e  
E i g e n s c h a f t  b e t r a c h t e t .  Die  T heo r i e  s e t z t  vo raus ,  d a b  
d a s  G e h 6 r o r g a n  e ine  D o p p e l a n a l y s e ,  u n d  z w a r  e ine  
F r e q n e n z a n a t y s e  n n d  e ine  A u t o k o r r e l a t i o n s a n a l y s e  vor -  
n i m m t .  "vVir k b n n e n  u n s  vors t e l l en ,  d a b  diese A n a l y s e n  
in  d e r  f o lgenden  ~Veise v o r  s ich  g e h e n  : 

D ie  S c h n e c k e  w i r k t  wie  e ine  A n z a h l  y o n  b r e i t e n  B a n d -  
f i l t c rn ,  die d e n  Re iz  a u f  vie le  F r e q u e n z b X n d e r  ve r t e i l en .  
Diese  ]3~nder  s ind  r ~ u m l i c h  v o n e i n a n d e r  g e t r e n n t ,  sic 
l iegen  e ine r  e inz igen  D i m e n s i o n  e n t l a n g ,  n ~ m l i c h  de r  
x - D i m e n s i o n  des  N e r v e n g e w e b e s .  I n  j e d e m  F r e q u e n z -  
b a n d  w i rd  de r  T o n  e ine r  w e i t e r e n  A n a l y s e  u n t e r z o g e n ,  
u n d  z w a r  d u r c h  e ine  G r u p p e  y o n  N e u r o n e n ,  die als e in  
A u t o k o r r e l a t o r  w i rken .  Diese r  A u t o k o r r e l a t o r  a n a l y s i e r t  
i n  e ine r  zwe i t en  r i i uml i ch en  D i m e n s i o n ,  de r  r - D i m e n s i o n .  

Die  T h e o r i e  e rk l t i r t  gewisse p s y c h o p h y s i s c h e  Beobach- 
t u n g e n , ' w e l c h e  s ich  d u r c h  g e w 6 h n l i c h e  Or t s theor i en (E in -  
o r t s t h e o r i e n )  n i e h t  l e i ch t  erkl/~ren lassen.  ROSENBLIrH 
b e r i c h t e t  z u m  Beispiel ,  d a b  e ine  Impu l s fo lge ,  die n u r  aus 
den  h o c h f r e q u e n t e n  O b e r t 6 n e n  y o n  i 0 0  H e r t z  besteht, 
zwei  (~tonale ~) Q u a l i t t i t e n  h a t :  die e ine  i s t  hoch ,  d ie  andere 
fief.  Diese  Z w e i a r t i g k e i t  d e r  T o n h 6 h e n e m p f i n d u n g  kann 
in de r  I o l g e n d e n  Wei se  aufgefaI3t  w e r d e n :  Die  e ine Quali- 
t t i t  i s t  v e r k n f i p f t  m i t  de r  E n e r g i e k o n z e n t r a t i o n  in einem 
b e s o n d e r e n  F r e q u e n z b a n d  oder ,  v o m  G e s i c h t s p u n k t  der 
N e r v e n d i m e n s i o n e n  aus  gesehen ,  m i t  e i n e m  Aktivit i i ts-  
o r t  e n t l a n g  de r  x - D i m e n s i o n .  Die  a n d e r e  Q u a l i t a t  ist 
m i t  de r  Reizper iodiz i t~ i t  v e r k n i i p f t  u n d  d a h e r  in  dieser 
Theo r i e  m i t  A k t i v i t ~ t  in  e i n e m  o d e r  in  m e h r e r e n  Punk- 
t e n  e n t l a n g  d e r  ~ -Dimens ion .  
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P l u s i e u r s  a u t e u r s  ~ o n t  a t t r i b u 6  k ce t  i so tope  des  p ro -  
pr i6 t6s  r a d i o a c t i v e s  au  s u j e t  desque l l e s  les i n d i c a t i o n s  
v a r i e n t  c o n s i d 6 r a b l e m e n t .  Les  d o n n ~ e s  les p lus  sfires 
p a r a i s s a i e n t  6 t re  celles de  SEREN e, qu i  m e n t i o n n a  une  
a c t i v i t 6  fl d ' u n e  p6r iode  de  1,3 h a v e c  u n  coe f f i c i en t  
m a s s i q u e  de d e m i - a b s o r p t i o n  de  8,3 cme /g  A1 e t  une  
s ec t i on  ef f icace  i s o t o p i q u e  de  0,0061 b a r n .  NELSON et  
P o o l  ~ i r r a d i ~ r e n t  d e r n i ~ r e m e n t  des  6 c h a n t i l l o n s  de 
c h r o m e  e t  de fer  f o r t e m e n t  en r i ch i s  en  Cr ~4 e t  Fe  ~s, qu i  
c o n d u i s e n t  ~t Cr ~5 p a r  les r 6 a c t i o n s  (d, p) e t  (n, ~), rnais  
ils ne  p u r e n t  o b s e r v e r . a u c u n e  a c t i v i t 6  a t t r i b u a b l e  ~t Cr 5~ 
e t  6 t a b l i r e n t  que  si celle-ci a v a i t  une  p6r iode  de l ' o r d r e  
de 2 h, c o m m e  l ' i n d i q u a i e n t  les t r a v a u x  p r6c6den t s ,  la  
s ec t i on  eff icace de la  r~ac t i on  Cr ~* (d, p) Cr ~ d e v a i t  6 t re  
p lus  de  2000 lois  i n f6 r i eu re  tt cel le  de  la  r 6 a c t i o n  Cr  ~* 
(d, ~) V~ .  

N o u s  a v o n s  c h e r c h 6  de  n o t r e  c6 t6  tt d 6 t e r m i n e r  l a  
s ec t i on  eff icace  a M n  ~ (n, p) Cr ~ r e l a t i v e m e n t  ~ a F e  s6 
(n, p) Mn ~6. N o u s  a v o n s  h ce t  e f fe t  expos6  a u x  n e u t r o n s  
p r o d u i t s  p a r  l ' a c t i o n  des  d e u t o n s  s u r  le l i t h i u m  des  
6 c h a n t i l l o n s  de fer  e t  de m a n g a n 6 s e  e t  mesur6 ,  d ' u n e  
p a r t ,  l ' a c t i v i t 6  de M n  ~6 issu d u f e r ,  et ,  d ' a u t r e  p a r t ,  cel le 
a t t r i b u a b l e  £ Cr ~s, apr6s  a v o i r  s o u m i s  la  p r 6 p a r a t i o n  
i r rad i6e  de  mangan&se  k u n  t r a i t e m e n t  c h i m i q u e  de s t i n6  

s6pa re r  le r a d i o c h r o m e  h y p o t h ~ t i q u e  de  t o u s l e s  a u t r e s  
r ad io616ments  s u s c e p t i b l e s  de  s ' 6 t r e  form6s  au  cou r s  de  
t ' i r r a d i a t i o n .  Le  fe r  fu r  i r r a d i 6  sous  f o r m e  d ' o x y d e  fer-  
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r ique .  L ' i s o l e m e n t  du  r a d i o m a n g a n ~ s e  e n g e n d r 6  ne fat 
pas  n6cessa i re ,  l ' a c t i v i t 6  de  ce d e r n i e r  se mani fes tan t  
f o r t e n l e n t  e t  n ' 6 t a n t  a c c o m p a g n 6 e  d ' a u c u n e  activit6 
6 t rang~re .  Le  m a n g a n e s e  ru t  i r r ad i6  sous  f o r m e  de ni- 
t r a t e  m a n g a n e u x  a u q u e l  fu r  a j o u t 6  d u  c h l o r u r e  chro- 
m i q u e  c o l n m e  e n t r a i n e u r  ap r6s  l ' i r r a d i a t i o n ,  su r  quoi  le 
t r a i t e m e n t  s u i v a n t  flat e f f e c t u 6 : 1  ° P r e c i p i t a t i o n  du 
c h r o m e  c o m m e  h y d r o x y d e  p a r  l ' u r o t r o p i n e .  2 ° Dissolu- 
t i o n  de l ' h y d r o x y d e  e t  o x y d a t i o n  a l ca l ine  apr~s  addition 
de  t r aces  de Ce---, Mn- ' ,  Fe . ' ,  Hg '"  ( e o m m e  ent ra ineurs  
des  a c t i v i t 6 s  6 t rang~res ) .  F i l t r a t i o n  de  la  so lu t ion  de 
c h r o m a t e .  3 ° A d d i t i o n  de  As+~ a u  f i l t r a t ,  acidif icat ion 
e t  r 6 d u c t i o n  d u  c h r o m a t e .  4 ° R 6 p 6 t i t i o n  de  1 °. 5 ° Dis- 
so lu t i on  de l ' h y d r o x y d e  c h r o m i q u e  d a n s  u n  m61ange des 
ac ides  p h o s p h o r i q u e  e t  p e r c h l o r i q u e ;  a d d i t i o n  de K', 
Ce'- ' ,  Co" ,  Z n ' "  D i s t i l l a t i o n  d u  c h r o m e  sous  forme de 
c h l o r u r e  de c h r o m y l e  recuei l l i  d a n s  u n e  s o l u t i o n  alcaline. 
6 ° R 6 p 6 t i t i o n  de  3 ° e t  de  1 °. Le  p r~c ip i t6  d ' hyd roxyde  
c h r o m i q u e  m a n i f e s t a  n n e  a c t i v i t 6  de  l ' o r d r e  de  3 coups/ 
rain.  qu i  r u t  c o n t i n u e t l e m e n t  su iv i e  p e n d a n t  u n e  semaine 
e t  d e m e u r a  c o n s t a n t e  h 1 %  pr6s.  

Le  ca lcu l  du  r a p p o r t  des  s ec t ions  eff icaces  r u t  effectu~ 
de la  m a n i 6 r e  d6cr i t e  en  d6 ta i l  p a r  HIRZELI , ' su r  la base 
des  v a l e u r s  d o n n ~ e s  p a r  SEREN p o u r  la  p6r iode  et 
l ' 6nerg ie  d u  r a y o n n e m e n t  de Cr 5~. Le  r a p p o r t  des sec- 
t i ons  eff icaees  Fe  56 (n, p) M n  56/Mn55 (n, p) Cr 55 fat 
t r o u v 6  sup~r i eu r  ou ~gal  ~t 7 . 1 0 ' .  E n  s u p p o s a n t  que les 
d o n n 6 e s  de  SEREN s o i e n t  e r ron6es  e t  q u e  la  s ec t ion  effi. 
cace  r e l a t i v e  ~ la  f o r m a t i o n  de Cr 5s so i t  d u  na~me ordre 
de  g r a n d e u r  que  celles qu i  s o n t  o b s e r v 6 e s  d a n s  le cas 
des  616meats  vo i s i n s  e, o n  es t  c o n d u i t  a u x  conclusions 
s u i v a n t e s  : 

1 O. HIRZEL, Helv. phys. Acta '20, 573 (1947). 
z H. W3.FFLER, Helv. Phys. Acta "23, 239 (1949). 



[15. IV. 1951] Kurze Mitteilungen - Brief Reports 135 

a) Si l ' on  a d m e t  p o u r  Cr ~5 une  6nergie  de dGsintG- 
gration fl d ' e n v i r o n  2 MeV, selon t ' a l lure  gGnGrale de Ia 
surface d 'Gnergie dans  ce t t e  rGgion, iI s ' en  sui t  que  sa 
pGriode dol t  ~tre supGrieure h une  cen ta ine  d'annGes, 

b) Le cas d ' u n e  pGriode tr~s cour t e  pa ra i t  improbable ,  
n0s recherches  dans  ce t t e  d i rec t ion  ne nous en on t  d 'a i l -  
leurs donn6 aucun  indice.  

c) I1 se peut ,  pa r  contre ,  que  le r a y o n n e m e n t  cherch6 
aft une 6nergie  s ens ib l emen t  infGrieure ~ 0,1 MeV et  aft  
6chapp~ ~ no t re  obse rva t ion .  

d) Ment ionnons  enf in  la possibi l i t6 que  le seuil  de la  
rGaction (n, p) soft tr~s dlev~, i m p l i q u a n t  un r ayonne-  
ment d 'une  6nergie ~ peu pros ~gale, Une  6tude de ce t t e  
r~action ~ l ' a ide  d ' u n e  c h a m b r e  d ' i on i sa t ion  p e r m e t t r a i t  
de t r ancher  ces ques t ions .  

P .  JORDAN, P. SCHERRER et  W.  ZUNTI 

Ins t i t u t  de P h y s i q u e  de l ' E c o l e  P o l y t e c h n i q u e  F6d6- 
rale, Zurich,  le 4 d6cembre  1950. 

Zusammen/assung 

Die dem Cr 55 zugeschr iebene  Aktivi t~i t  k o n n t e  du rch  
die R e a k t i o n  Mn ~ (n, p) Cr ~ mi t t e l s  L i - D - N e u t r o n e n  
nicht m e r k b a r  e r zeug t  werden.  Die MGglichkei ten zur  
Erkl~irung dieses R e s u l t a t e s  w e r d e n  erGrter t .  

The React ion  b e t w e e n  H y d r o g e n p e r o x i d e  
and Iron Sal t s  

In  a r ecen t  no te  BRAY and  PETERSON 1 h a v e  discussed 
ANDERSEN'S w o r k  ~ on  the  r eac t ion  be tween  h y d r o g e n -  
peroxyde a n d  ferr ic  salts,  pa r t i cu l a r ly  w i t h  r ega rd  to  t h e  
induction per iod  which  was found  by  this  a u t h o r  and  
they a r r ived  a t  the  conclus ion t h a t  these  resul ts  can  be  
understood on t h e  basis of t he  t h e o r y  of HABER and  
WEISS 3. I n  the  course of our  recen t  s tudies  of t he  r eac t ion  
between h y d r o g e n p e r o x i d e  and  iron salts  i t  has  been  
found t h a t  ANDERSEN'S empi r i ca l  k ine t ic  equa t i on  can  
be der ived  also f rom t h e  r eac t ion  scheme  of HABER a n d  
WEiss. T h e  equa t ions  wh ich  were  p roposed  in 1934 are  
given be low w i t h  the i r  or ig inal  n u m b e r i n g  

Fe 3+ + H~O2--N Fe a+ + O H -  + O H  (hi) (1) 
H 3 0 2 + O H  -->- HzO +HO3 (ha) (2) 
H20~+ HOo -NO~ +H~O + OH(k'3) (3) 
H~O,+  0~- -NO~ + O H - + O H ( h 3 )  (3") 
Fe ~+ + OH --N Fe 3+ + OH- (hi) (4) 
Fe z+ + HO a --N Fe z+ + HOa- (kx0) (I0) 
Fe 3+ + HOa---N Fe 2+ + HO~ (kxa) (13) 
Fe 3+ + HO3 -->- Fe ~+ + O~ + H + (kla) (14) 
Fe 3+ + O 2- --N Fe ~+ + O 3 (k'l~) (14') 

For  an  a d e q u a t e  desc r ip t ion  of t he  reac t ion ,  in genera l  
atl the  above  reac t ions  h a v e  to  be '  t a k e n  in to  accoun t .  
In par t icular ,  i t  has  been  found  by  a n u m b e r  of  authors* 
that  in t he  presence  of  ce r ta in  m e t a l  ions (ferric, cupric ,  
eerie, cobalt ic)  t he  fo rma t ion  of mo lecu la r  o x y g e n  takes  

1 W.C. BRAY and S. PETERSON, J. Amer. Chem. Soe. 72,1401 (1950). 
2 V. S. ANDERSEn, Act. Chem. Scand. 2, 1 (1948). 
3 F. HABER and J. WEISS, Proe. Roy. Soc., (London) [A] 147, 

332 (1934). 
W. G. BARB, J. H. BAXENDALE, P. GEORGE, and K. R. HAR- 

CREAVE, Nature 163, 692 (1949). - C. W. HUMPHREY and J. WEISS, 
Nature 163, 691 (1949). - I. M. KOLTHOFF and A. I. MEDALIA, 
J. Amer. Chem. Soe. 71, 3777, 3784 (1949); J. Po]ym. Sci. 4, 377 
,1949); 5, 391 (1950). - J. WEISS, in preparation. 

p lace  p r e d o m i n a n t l y  by  a r eac t ion  of  t he  t y p e  of  equa -  
t ion  (14"), as  p roposed  also by  HUMPHREY a n d  W E i s s  x. 

Thus  for t he  k ine t ics  of t he  reac t ion  wi th  ferr ic  sal ts  
t he  equa t ions  (1), (2), (4), (10), (13), (14') m u s t  be t aken  
in to  account .  T r e a t i n g  this  sys tem of six equa t ions  for 
t he  s t a t i o n a r y  s ta te  of the  radicals  (OH and  HO,)  and  
of t he  ferrous-ferr ic  sy s t em one can  ob t a in  an  express ion  
which  con ta ins  on ly  t h e  total c o n c e n t r a t i o n  of t he  ' i ron 
sal t ,  [, added  or ig ina l ly  as ferr ic  sal t .  T h u s , / = { [ F e * + ] ,  
+[Fe2+]s } represen ts  t h e  s u m  of ferrous a n d  ferr ic  ions 
in t he  s t a t i o n a r y  s ta te .  I f  one in t roduces  t he  wel l -known 
e x p e r i m e n t a l  fact  2 t h a t  in t he  sys tem,  hyd rogen -  
pe roxyde- fe r r i c  ions, the  s t a t i o n a r y  s ta te  is s i t ua t ed  
p r e d o m i n a n t l y  on the  ferric side, i. e. 

[Fe~+]~ ~ [Fe"+ h (I) 

t h e n  t h e  resu l t ing  e q u a t i o n s  a s sume  a r e l a t ive ly  s imple  
form.  In  th is  w a y  one ob ta ins  e v e n t u a l l y  t he  fol lowing 
d i f fe ren t ia l  e q u a t i o n  for t he  ra te  of decompos i t i on  (x 
concen t r a t i on  of t he  h y d r o g e n p e r o x i d e  a t  t i m e  t) 

dx V f lx  (II) 
dt ot x x-~ 6 

with 

¢¢ = 2 kx / 6 = prop. ], fl and y --- constants. 
[H+] 

Equation (II) can  be easi ly i n t e g r a t e d  and  gives  (a 
ini t ia l  concen t r a t i on  of the  hyd rogenpe rox ide ,  F=6/F ) 

............ :)] 
r x=_ z , - .  _% lie+ I . / 

= */* V ~  t. (III) 

One can show tha t ,  unde r  t he  condi t ions  in ques t ion ,  
(F/x) and  (F/a) ~ 1 ho ld  w i t h  good  a p p r o x i m a t i o n  and  
t h u s  t h e  square  roots  can  be  deve loped  up  to  the  l inear  
t e rms ,  which  gives  

1 1 
log a 0.434 0.434 F {~- - -  a }  + ~ ~ V ~ - t .  (IV) 

This  is iden t ica l  wi th  ANDERSEN'S empir icM equa t i on  s, 
w h e r e b y  his cons t an t s  B and  A are  expressed  in t he  
fo l lowing m a n n e r  

c¢ - -  V -~- = prop. 
f 

/3 ~0.434 _ _ - 7  [H+] , A = 0 . 4 3 4 / :  =prop .  f .  

T h e  reac t ion  m e c h a n i s m  ou t l ined  above  shows also an im-  
p o r t a n t  q u a l i t a t i v e  fea ture ,  viz, ,  t h a t  some O H  radicals  
a re  p roduced  also in a m i x t u r e  of h y d r o g e n p e r o x i d e  and  
ferr ic  sal ts  on a c c o u n t  of t he  i n t e r m e d i a t e  f o r m a t i o n  of 
ferrous  ions wh ich  can  r eac t  accord ing  to  e q u a t i o n  (1). 
I t  is t h u s  to  be e x p e c t e d  t h a t  t h e  reac t ions  of O H  radi -  
cals (e .g .  h y d r o x y l a t i o n  of  benzene  and  i ts  d e r i v a t i v e s  4) 
shou ld  be found  also b y  s t a r t i ng  wi th  a ferr ic  sa l t  a n d  
hyd rogenpe rox ide .  Th is  is in a g r e e m e n t  wi th  the  obser-  
v a t i o n s  of ANDERSEN 5 and  w i t h  a n u m b e r  of resul t s  
o b t a i n e d  in th is  l abora to ry .  
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