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The  German  vowel  system  has  a  complex 
structure  comprising  a  quantity  distinction 
depending on lexical stress and syllable struc‐
ture. The present  study  investigated  the neu‐
ral  and  behavioral  processing  of  duration  in 
vowels  and  non‐speech  stimuli  in  German 
native speakers. 
 
The  speech material  consisted of  a  disyllabic, 
trochaic  nonsense word  /tat@/,  in which  the 
duration of /a/ was manipulated to produce a 
continuum  between  the  category  short  and 
the  category  long.  The  vowel  /a/ was  chosen 
since its  long and short cognates are differen‐
tiated merely on the basis of vowel duration.  
 
With  the  speech  material,  20  subjects  were 
tested  by  an  identification  task,  a  goodness 
rating  and  an  adaptive  discrimination  task.  It 
was  found  that  German  vowel  quantity 
matches  the  criteria  for  the  categorical  per‐
ception,  i.e.  the  sharp  category  boundary  be‐
tween category short and  long was accompa‐
nied by a maximum  in  identification response 
time  and  discrimination  performance.  Within 
the categories,  it matches also  the criteria for 
the perceptual magnet  effect:  the discrimina‐
tion  performance  correlated  inversely  with 
goodness ratings, i.e. the discrimination ability 
deteriorates  in  the near proximity of  the pro‐
totype.  
 
In  the  MEG  experiment,  in  addition  to  the 
speech  material,  non‐speech  stimuli  were 
used  as  controls  in  a  passive  listening  task.  
The  noise‐tone‐noise‐tone  sequences  were 
structure‐matched  to  the  speech  stimuli.  The 
aim of this experiment was to find the similari‐
ties  as  well  as  the  differences  between  the 
neural  correlates  of  the  processing  of  linear 
changing duration in speech and non‐speech. 
 

Besides  the stereotypical M50‐M100  complex 
to  the  stimulus  onset,  the  second  syllable  / 
noise‐tone  part  of  the  stimuli  produced  an 
M50‐M100  complex  of  their  own  (S2M50  / 
S2M100).  The  amplitude  strength  of  the 
S2M50 deflection varied as a function of dura‐
tion  in  both  conditions:  It  increased  linearly 
toward  the  category  boundary  found  in  the 
identification  test  and  decreased  afterwards. 
The  S2M50  deflection  differed  between  the 
conditions  insofar that  it was absent for short 
tone  durations,  but  was  present  for  longer 
tone durations and for all vowel durations.  
Both, the increase and the decrease of S2M50 
amplitude strength in both conditions and the 
absence  of  a  S2M50  deflection  in  the  non‐
speech  condition  are  discussed  in  the  back‐
ground of  the  “asymmetric  sampling  in  time” 
hypothesis [1]. 
The  different  amplitude  strength  of  the 
S2M50  as  a  function  of  duration  could  result 
from location of the onset of the second sylla‐
ble /  part within the temporal window [2]. 
 
Furthermore,  an  additional  M50/M100‐like 
deflection  between  the  first  and  the  second 
syllable was  found  in  case  vowel duration  ex‐
ceeded  the  duration  of  the  category  bound‐
ary.  This  additional  deflection  was  not  ob‐
served  in  the  non‐speech  stimuli.  The 
M50/M100‐like  deflection  might  be  inter‐
preted as a top‐down influenced perception of 
additional duration that results in the opening 
of  an  additional  phonological  "event"  or 
"slot".  This  result  thus  indicates  a  nonlinear, 
categorical difference in the processing across 
short and long vowels.  
 
The  findings  of  the present  study  indicate  an 
impact  of  phonological  vowel  categories  on 
auditory  processing  of  speech  durations,  in 
contrast to non‐speech durations. 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