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C a r o t i n o i d e n  - b e r i c h t e t  ~,~2. N h n l i c h  den  B e f u n d e n  a n  
P f l a n z e n  u n d  b e i m  P i n e a l o r g a n  s ind be i  den  p h o t o t r o p e n  
F a r b s t o f f e n  zu r  U m w a n d t u n g  de r  D u n k e l r e a k t i o n  s t e t s  
kt i rzere  Wel len lAngen n o t w e n d i g  als zur  R t i c k w a n d l u n g  
der  L i c h t r e a k t i o n .  

W e l e h e  c h e m i s c h e n  R e a k t i o n e n  i m  P i n e a l o r g a n  als  
Folge  de r  S t r a h l u n g s a b s o r p t i o n  a b l a u f e n  u n d  als rever -  
s ib le  U m s t e u e r u n g  in E r s c h e i n u n g  t r e t en ,  k a n n  im 
A u g e n b l i c k  n u t  v e r m u t e t  werden .  N e b e n  de r  auf  G r u n d  
des phys io log i schen  V e r h a l t e n s  wahrsche in l icher i  p h o t o -  
t r o p e n  I s o m e r i s a t i o n  i s t  a u c h  a n  die M6gl i chke i t  de r  
Sekre t ion  e iner  e r r e g e n d e n  u n d  e iner  h e m m e n d e n  i Jbe r -  
t rAger subs t anz  zu d e n k e n ,  die d u t c h  t~ingerwelliges L i c h t  
ge fSrder t  u n d  d u t c h  u l t r a v i o l e t t e s  L i c h t  g e h e m m t  wird .  
Die  A n n a h m e  sek re to r i s che r  T i i t igke i t  des  P i n e a l o r g a n s  
d e r  A n u r e n  wi rd  d u r c h  die W i r k u n g  y o n  E p i p h y s e n -  
e x t r a k t e n  ~3 sowie d u r c h  den  Nachwe i s  a n t a g o n i s t i s c h e r  
l a n g s a m e r  P o t e n t i a l e  ges t i i tz t ,  die bei  E i n w i r k u n g  u l t r a -  
v i o l e t t e n  bzw.  langwel l igen  L ich te s  au f  das  S t i r n o r g a n  

e n t s t e h e n  u n d  J~hnl ichke i t  m i t  d e n  I )o t en t i a l en  v o n  
Dr i i sen  bes i t zen  ~4. 

Summary. The  revers ib le  red,  f a r - red  r e a c t i o n  wtlich 
con t ro l s  g e r m i n a t i o n  of seeds or spores,  a n d  a large 
n u m b e r  of l i g h t - d e p e n d e n t  r eac t ions  in  algae, mosses  and  
ferns,  is c o m p a r e d  w i t h  t h e  r eve r s ib le  u l t r av io l e t -b lue -  
g reen  reac t ion ,  i.e. t h e  c h r o m a t i c  response,  of t h e  t e r m i n a l  
vesicle  of t h e  f rog 's  p inea l  b o d y  (S t i eda ' s  organ) .  
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L i m i t s  of  L a n g u a g e  

A series of conferences  was he ld  on  'The  n a t u r e  of t h e  
rea l '  a t  M a r q u e t t e  U n i v e r s i t y  in  J u n e  (1961). FRIEDRICH 1 
w h e n  r e c e n t l y  r ev i ewing  top ics  a n d  ' L e i t m o t i v '  of t h e  
proceedings ,  m e n t i o n s  t h a t  ' N o t  m u c h  l igh t  was  ca s t  du r -  
ing  t he se  confe rences  o n  h o w  t h e  acansa l ,  r e l a t i v e l y  
r a n d o m ,  b e h a v i o r  a t  t h e  a t o m i c  level  c a n  b e  t h e  bas i s  for  
o rde r ed  causa l  b e h a v i o r  a t  t h e  macroscop ic  level.  I t  is 
d i f f icul t  t o  d e t e r m i n e  w h e r e  t h e  t r a n s i t i o n  (if i t  c an  be  
cal led t h a t )  occurs  b e t w e e n  r a n d o m ,  acausa l  b e h a v i o r  a n d  
o rde red  b e h a v i o r ' .  T h e  p r o b l e m  ra i sed  is one  t h a t  a p p e a r s  
aga in  a n d  a g a i n  in  t h e  pages  of sc ient i f ic  jou rna l s .  L e t  us  
offer  for c o n s i d e r a t i o n  c o m m e n t s  t o w a r d  a so lu t ion .  

M a n  can  be  exposed  to  a success ion  of s imi la r  or  n e a r  
s imi la r  s t imul i ,  such  as h e a r i n g  a n  equa l ly  t i m e - s p a c e d  
success ion of sounds  or  see ing a success ion  of t r a m e s  a t  t h e  
movies  for example .  I f  t h e  f r e q u e n c y  of s t i m u l i  is lower  
t h a n  a b o u t  15/see, i n d i v i d u a l  even t s  are  perce ived .  I f  t h e  
f r e q u e n c y  of s t i m u l i  is inc reased  to  a b o u t  15 cycles/sec,  
s p a t i a l i z a t i o n  of i n d i v i d u a l  e v e n t s  t a k e s  p lace  2. I t  is also 
c o n t a i n e d  in  m a n ' s  r e s t r i c t ed  level  of a t t e n t i o n  t h a t  he  
expe r i ences  i m p e r c e p t i b l e  a t o m i c  e v e n t s  as  m e n t a l  images ,  
whe rea s  a n  h i s to r i ca l  even t ,  such  as a g a l a x y  w i t h  a d ia-  
m e t e r  of 50000 l i gh t  years ,  is pe r ce ived  as  a few m m  sma l l  
s t a t i o n a r y  ob jec t .  

Could i t  n o t  be  t h a t  ' r e l a t i ve l y  r a n d o m  b e h a v i o r  a t  t he  
a t o m i c  level '  a n d  ' causa l  b e h a v i o r  a t  t h e  mac roscop ic  
level '  a re  s t a t e m e n t s  u t t e r e d  in a l anguage  s u i t a b l e  on ly  
for  t h e  de sc r i p t i on  of p h e n o m e n a  pe rce ived  in  a fa i r ly  
n a r r o w  r a n g e  of f r equency .  

Mass, f r e q u e n c y  a n d  d u r a t i o n  are  p a r a m e t e r s  w h i c h  
cha rac t e r i ze  m i c r o p h y s i c a l  or  cosmologica l  p h e n o m e n a ,  
whi le  w i t h  t h e  a id  of t i m e  r a t e s  of c h a n g e  we m a y  cha rac -  
ter ize  evo lu t ion ,  l ea rn ing ,  p e r c e p t i o n  a n d  ha l luc ina t ions .  
These  p h e n o m e n a  are  reg i s te red  as e x p o n e n t i a l l y  decreas -  
ing  or  inc reas ing  in  m a g n i t u d e  d e p e n d i n g  o n  w h e t h e r  one  
' descends '  or  ' a s cends '  p rog res s ive ly  be low or  b e y o n d  t h e  
h u m a n  a t t e n t i o n  range .  STEBBING'S conc lus ions  a p p e a r  
r e l e v a n t  in  t h i s  c o n t e x t  : N o t h i n g  b u t  confus ion  can  r e s u l t  
if, in  one  a n d  t h e  s ame  sen tence ,  we m i x  u p  l a n g u a g e  u sed  
a p p r o p r i a t e l y  for  t h e  f u r n i t u r e  of e a r t h  a n d  ou r  da i ly  
dea l ings  w i t h  i t  w i t h  l anguage  used  for  t h e  p u r p o s e  of 
ph i losoph ica l  a n d  scient i f ic  d iscuss ion  3. 

E v e n  t h o u g h  l anguage  p rec ludes  u n i t y - - a  r e l a t i n g  of 
t h e  acausa l  a n d  t h e  c a u s a l - - n e v e r t h e l e s s  t h e r e  m i g h t  be  

a n o t h e r  w a y  to  a p p r o a c h  t h e  p rob lem.  WILKINSON 4 ad- 
d ress ing  h imse l f  to  t h e  s a m e  p r o b l e m  in t he  c o n t e x t  of 
B o h r ' s  P r inc ip le  of C o m p l e m e n t a r i t y  ske t ches  t h e  l ines of 
a t t a c k .  He  recognizes  t h a t  so lu t ion  in t e r m s  of i n t e r a c t i o n  
of t h e  e l ec t ron  w i t h  t h e  m e a s u r i n g  a p p a r a t u s  is u n t e n a b l e .  
WILKINSON'S a p p r o a c h  leads  us to  recognize,  for  ins tance ,  
HEISENBERG'S U n c e r t a i n t y  P r inc ip l e  as  a n  i n f o r m a t i o n a l  
r e s t r i c t i o n  a r i s ing  f rom t h e  f o r m a l  p r o p e r t i e s  of  t h e  sym-  
bols  of a g i v e n  l a n g u a g e - t h e  p u r e l y  f o r m a l  a x i o m s  of 
q u a n t u m  m e c h a n i c s - - r a t h e r  t h a n  as a ' l aw '  of n a t u r e .  

WILKINSON argues  for  e x t e n s i o n  of t h e  g r a m m a t i c a l  
s t r u c t u r e  of our  language ,  so t h a t  i t  inc ludes  i n f o r m a t i o n  
theory .  W h a t  is w a n t e d  is ' a  l inguis t ic  a priori l i m i t a t i o n  
on  t h e  p r o p a g a t i o n  of signals ,  express ib le  in  a single 
u n i t a r y  l anguage  w h i c h  m a k e s  use  of i n f o r m a t i o n - t h e o r e t i c  
concep t s '  5. 

R i s k i n g  t h a t  i t  m a y  b o o m e r a n g ,  we close w i t h :  '¥Vhat-  
eve r  c an  be  said a t  all, c a n  be  said c lear ly :  a n d  w h a t  we 
c a n n o t  s p e a k  of, we m u s t  be  s i lent  on '  s. 

Zusammen[assung. U n s e r e  A l l t ags sp rache  is t  n u r  zur 
B e s c h r e i b u n g  y o n  P h ~ n o m e n e n ,  welche  i m  mensch l i chen  
~ V a h r n e h m u n g s b e r e i c h  de r  Gle ichze i t igke i t  l iegen,  ge- 
e igne t .  Die  Diskuss ion  y o n  Begr i f fen ,  wie z .B .  t ( ausa l i t i t t  
u n d  Zufatt ,  e r fo rde r t  e ine sp rach l i che  a-priori-Begrenzung 
de r  S igna l fo r t bewegung  (\VILKINSON). E ine  solche neue 
Sprache  m u s s  a u c h  i n f o r m a t i o n s t h e o r e t i s c h e  Konzep t e  
e n t h a l t e n .  
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