
Influence of pause duration on the reproduction
of a 2-second interval*

ERt"iST POPPEL
Massachusetts Institute of Technologv

Cambridge, ,lla5s, 02139

The influence of pause durat ion on the reproduction
of a 2-sec interval, presented acoustically, was
investi ga t ed in one S , The duration between the end of
the stimulus and the beginning of the reproduction was
varied randomly between 0 ,4 and 50 ,0 sec , The
reproduced interval increased linearly up to a pause
duration of approximately 2 sec ; longer pause durations
did not infl uence systematically the duration of the
rep ro du ced interval. Th is result is d iscussed as add itional
evidence for an oscillatory mechanism with a period in
the range of 2 sec underlying time estimation,

Oscillatory mechanisms often control the temporal
organization of human behavior. The most conspicuous
examples are perhaps the menstrual cycle. the sequence
of sleep and wakefulness which is based on an
endogenous oscillation (Aschoff. & Wever. 196~ : Poppet
1968). the dream cycle (Dement & Kleitman. 1957). the
pulse. and the alpha rhythm in the EEG. Less well
known-sand less well established-are the "excitability
cycles in central intermittency" (poppet 1970). with a
period of 30 to 40 msec and an oscillation in the range
of ~ sec. This oscillation of about ~ sec has been
described on the basis of quite different experimental
evidence by Bechinger et al (1969) . Peppel (1969.
1~ 7~). and Richards (1964) .

The experiment reported here was designed to get
further insight into the nature of this oscillation with a
period of ~ sec, It can be argued that. given such an
oscillation. the reproduction of an interval of 2 sec
should be influenced by the duration of the pause
between the end of the stimulus and the beginning of
the reprodu ction : a pause duration of ~ sec
corresponding to the period of the oscillation should be
most appropriate . In this case, the onset of the stimulus.
of the pause. and of the reproduction fall into identical
phases of the underlying oscillation. Other pause
durations should interfere with the ongoing oscillation.
perhaps affecting the succeeding reproductions of the
2-sec stimulus.

METHOD
The 5 had to reproduce a series of 2·sec' interval s, The

stimulus presented during this interval was a tone with 1.000 Hz,
The E started the presentation of the stimulu s: the pause
followinz the 2-sec interval had a variable lensth between 0.4
and 50:0 sec, After this pause. the stimulus turned on
automatically and the 5 had to push a button when she thought
the duration of the stimulus had been reached, The entire
experiment was don e in one session . allowing rests of abo ut
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5-10 sec between the single stimulus presentations and
reproductions, The sequence of pause durations throug hout the
experiment was randomized .

RESULTS
The data of this experiment are shown in Fig, I. The

duration of the reproduced interval is plotted as a
function of pause duration . The scale on the abscissa is
logarithmic. The broken line parallel to the abscissa is
drawn at ~ sec and indicates the "objective set-point ."
i.e.. that duration of reproduction which corresponds
exactly to the stimulus duration . As can be seen.
reproduced intervals increase in duration between a
pause duration of 0.4 and approximately 2 sec. This
increase appears to be linear. Beyond this pause
duration . i.e.. between 2 and 50 sec, only random
fluctuations of the length of the reproduced interval
around a "subjective set-point" of 2.4 sec appear to
occur: no further systematic increase (or decrease) of the
duration of the reproduced interval is apparent. The
stimulus duration of ~ sec corresponds to a subjective
duration of~.4 sec for pause durations longer than ~ sec.

DISCUSSION
It has been shown earlier (poppel. 1969) that reprodu cing

temp oral intervals of various lengths leads to an "indif ference
interval." where the duration of the stimulus and the duration of
the reprodu ct ion are identical: shorter stimuli are reproduced
longer. longer stimuli are reproduced shorter. than stimulus
length at the indifference interval. In a group of 38 55. the
indifference interval. obtained with a pause durat ion of I sec.
was approximately 2 sec. It also gave evidence that the
indifference interval is not an artifact of the experimental
situation as has been suspected by others. but presumably the
result of an underlying oscillatory mechanism with a period of
about 2 sec, As practic ally all reproductions in the experiment
reported here were longer than 2 sec. i.e.. the duration of the
stimulus . the indifference interval of this 5. and therefore the
period of the underlying oscillation. is longer than 2 sec-at least
for the pause dur ations used in the experiment,

How can the increase of the reproduced interval in the range
of 0.4 and 2 sec pause duration and the constancy of the
reproduced interval beyond th is pause duration be explained';
Assuming an underlying oscillatory mechanism with a period
length in the range of 2 sec- as has been suggested by the earlier
reports (Bechinger et al. 1969 : Peppel . 1969. 1972 : Richard s.
1964)-the following suggestion can be made: Each stimulus
onset starts or immediately synchronizes an oscillat ion with a
period of about 2,4 sec. the subject ive duration corresponding to
the stimulus duration , If the onset of the reproduct ion either
falls into the same phase of this oscillat ion-after a pause
duration that equals the period of the oscillation-or if the onset
of the reproduction occurs later. the period of the oscillation is
either unaffected for even stabilized) or the oscillation h
"r esynchronized." giving rise in both case, to the per iod of
2,4 sec, If. how ever. the onset of the reproduction occurs earlier.
this onset interfere, with the ongoing oscillat ion and produ ces 'I

phase shift. The closer in t ime the onset of reprodu cti on rollow­
the end of the -ti rnulus. the more <ensitive seems to be the
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Fig. 1. Duration of a reproduced time
interval as a function of pause duration. The
scale on the abscissa is logarithmic. The
regression lines have been fitted by eye .
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oscillation for advan cing pha se shifts . An onset of reprodu ca tion.
com ins sooner aft er the stimulus resul ts in a zreater
" speeding-up" of the oscillation . At a pau se duration of 0.4 sec.
for example. the length of the succeeding period is redu ced to
alm osr J sec. Su ch changes in period after application of st imul i
at different phases of an oscillation are well established for other
biol ogical oscillations. like circa dian rhythms tA schorf. 196 3).
and the y may-as is suggested in thi s report -also occ ur in the
osc illato ry mechanism unde rlying tim e estimation.
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