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Fig. 2, Hypothetical situation. On abscissae, num- 
ber of trigger cells responding to a presentation of 
a given pitch. N is the total number of cells in the 
trigger mechalfisrn; n is the threshold number of 
cells (i.e. on a given presentation, the response will 
occur whenever any n or more trigger cells res- 
pond). On ordi~tates, respective probabilities. Up- 
per row, curves awake; lower row, curves asleep. 
Left, center and right columns correspond to 
pitches pl~ p2 and p3 respectively. See text. 

d iv ided  i n to  t h r e e  d i f f e ren t ly  ef fec t ive  ca tegor ies  accord-  
ing to  where  t h e  cu rve  is i n t e r s e c t e d  b y  t he  n l ine (a t  A, 
B a n d  C respec t ive ly ) :  p i t ches  l ike p3 for  wh ich  m o s t  of 
t h e  a r ea  u n d e r  t h e  c u r v e  is to  t h e  r i g h t  of n a n d  t h a t  
are,  therefore ,  v e r y  ef fec t ive ;  p i t ches  l ike  p 2  for  w h i c h  t h e  
a rea  is d iv ided  in to  s imi l a r  p a r t s  a n d  t h a t  are  m o d e r a t e l y  
e f fec t ive ;  p i t ches  like p3 for w h i c h  m o s t  of t h e  a rea  is to  
t he  lef t  of n a n d  are  t he  l eas t  effect ive.  

I f  t h e  sleep process  exe r t s  a r e l a t i ve ly  u n i f o r m  in f luence  
u p o n  t he  m e c h a n i s m  t h a t  m e d i a t e s  t he  response ,  t h i s  m a y  
be  re f lec ted  b y  a u n i f o r m  sh i f t  of all  p r o b a b i l i t y  cu rves  to  
t h e  left, w i t h o u t  a m a j o r  c h a n g e  in  t h e i r  shapes .  T h e  
s i t u a t i o n  in t he  s leeping  ca t  is s h o w n  in  t he  lower  row of 
F igure  2. Curves  now i n t e r s e c t  l ine  n a t  A' ,  B '  a n d  C', to  
t he  r i g h t  of A, B a n d  C, respec t ive ly .  As can  b e  in fe r red  
f rom c o m p a r i s o n  of the  u p p e r  a n d  lower  rows t he  p r o b a -  
b i l i ty  t h a t  a g iven  tone  will mobi l ize  n or  more  T un i t s  
and  evoke  t h e  response  is reduced ,  on  pass ing  f rom wake-  
fulness to  HVS,  b y  a va lue  r e p r e s e n t e d  b y  t he  l igh t ly  
s h a d e d  areas  b e t w e e n  A a n d  A' ,  B a n d  B '  a n d  C a n d  C', 
respec t ive ly .  On the  basis  of obv ious  geomet r i ca l  features ,  
i t  is a p p a r e n t  t h a t  t h e  decrease  in p r o b a b i l i t y  will be  
g r e a t e r  for  p2 (whose dens i t y  cu rve  m o d e  crossed t h e  n 
l ine w h e n  t h e  a n i m a l  fell asleep) t h a n  for  p7 (whose den-  
s i ty  cu rve  lef t  ta i l  crossed t he  n line) a n d  p3 (whose 
d e n s i t y  c u r v e  r i g h t  t a i l  c rossed  t he  n line). T he  h y p o -  
t he t i c a l  s i t u a t i o n  j u s t  descr ibed  is s u m m a r i z e d  in  F igu re  
lB .  The  'probability of a response/or a tone o/a given fre- 
quency' is p l o t t e d  as a f unc t i on  of 'pitch', for t he  ca t  
awake  (open circles) a n d  asleep (b lack circles) ; t h e  ver t i -  
cal  ba r s  i nd i ca t e  t he  95% p r o b a b i l i t y  i n t e rva l s  for  the  
p r o p o r t i o n  of successes in 250 p r e s e n t a t i o n s  3. T he  c h a n g e  
in r e a c t i v i t y  wh ich  occurs  w h e n  the  a n i m a l  passes  f rom 
wakefu lness  to  sleep in t he  h y p o t h e t i c a l  case (F igure  1B) 

e x h i b i t s  t h e  s ame  bas ic  f ea tu re s  as in  t h e  rea l  exper i -  
m e n t a l  s i t u a t i o n  (F igure  1A). N a m e l y :  (i) t h e  sma l l  de-  
crease  in t h e  eff ic iency of t h e  v e r y  ef fec t ive  ' p o s i t i v e '  
t o n e  (p3);  (ii) t he  smal l  decrease  in  t h e  eff ic iency of t he  
l eas t  e f fec t ive  ' n e g a t i v e '  t one  ( p / ) ;  (iii) t h e  m a r k e d  de-  
crease in the 'e f f ic iency  of t h e  i n t e r m e d i a t e l y  ef fec t ive  ' nega -  
t i ve '  t one  (p2);  a n d  (iv), as  a consequence  of (i), (if) a n d  
(iii), t h e  increase  in  t h e  d i f f e r e n t i a t i o n  g r a d i e n t  t h a t  goes 
f rom t h e  ' p o s i t i v e '  to  t h e  ' n e g a t i v e '  p i t ches .  No te  t h a t  a 
s imi la r  effect  cou ld  be  p r o d u c e d  if, i n s t e a d  of t he  cu rve  
h a v i n g  sh i f t ed  as a . consequence  of H V S ,  t he  t h r e s h o l d  
v a l u e  n h a d  increased.  I n  s u m m a r y ,  t he  h y p o t h e s i s  pre-  
s en t ed  here,  ba sed  u p o n  a s s u m p t i o n s  a n d  s u b j e c t  to  con-  
s t r a i n t s  t h a t  are  no t  a l t o g e t h e r  u n r e a s o n a b l e ,  a p p e a r s  to 
exp la in  a s o m e w h a t  su rp r i s ing  e x p e r i m e n t a l  f ind ing  4. 

Rdsumd. U n e  h y p o t h b s e  es t  p r6sen t6e  p o u r  exp l ique r  la  
d i s c r i m i n a t i o n  tona l e  pr6cise du  c h a t  endormi .  P o s t u l a t s :  
(A) U n  m6ean i sme  de d 6 c l e n c h e m e n t  d 6 t e r m i n e  si la r6- 
ponse  a u r a  lieu ou non~;  e t  i l  t a u t  q u ' u n e  q u a n t i t 6  m i n i m e  
de neu rones  de d 6 c l e n c h e m e n t  soft  act iv6e.  (B) Le n o m b r e  
de  cellules ac t iv6es  pa r  c h a q u e  t on  es t  une  v a r i a b l e  al6a- 
to i re  avec  une  d i s t r i b u t i o n  qui  poss~de ce r t a ines  carac t6-  
r i s t iques .  
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