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Pupil size differs significantly during mind wandering periods compared 
to periods of focusing on breath. 
Pupil size appears to be a promising biophysical marker to monitor 
mind wandering episodes.

A clear departure in term of pupil size can be seen between the focusing 
period and the mind wandering period. From -20 to -10 seconds before 
the button press signaling a mind wandering episode, the pupil size is 
smaller than the pupil size during the start of the shown focus period. 
After -10 seconds, pupil size increases and largely exceeds the pupil 
size observed during the focus period. Our interpretation is that pupil 
size reflect alertness. This is supported by a previous study showing that 
during the mind wandering episode alertness is lower than during breath 
focus periods (Braboszcz & Delorme).
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4 Individual trials. Button press which signals the mind wandering notice is shown as the vertical pink line. 

Subjects report Mind Wandering duration to be lower than 10 seconds
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Data Acquisition

- Monocular eyetracker recording 
dominant eye (SMI IView X)
 - Sampling frequency: 240Hz

- Pupil Size estimated in pixel2

Data Processing

Labelling and linear interpolation of 
blinks and artefacts by visual inspection

Epoching 20 seconds prior to mind 
wandering  button press and 20 seconds 
after re-focusing button press

Rejection of data epochs with more than 
40% of interpolated data points  

For subject 1, 270 clean epochs
For subject 2, 158 clean epochs

Pupil data recorded during questionnaire 
are removed

Protocol: 2 subjects

3
- Answer the  phenomenological questionnaire.
- Restart counting breath cycles and focusing.

11 sessions 5 weeks20 mn per session

1

- Fixate the cross at the center of the screen.
- You will count inhale/exhale cycles from 10 
to 1, restarting at 10 when reaching 1.
- Press right mouse button when you start 
counting the first breath cycle.

2
- Press left mouse button when you notice  
you are mind wandering.

Epoch with two blinks (1,2) marked 
for rejection in light blue.
Questionnaire period has been 
already removed and is shown as a 
red vertical line.

Epoch with artefacts marked for 
rejection:

1 2 3

1: single spike
2: spikes burst
3: sustained spikes
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Button press 

- Experiment done in a dimmed
lighted room
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Task:

This protocol allows to contrast :
- focusing periods : taking 
place after the right button press 
in

- mind wandering periods : 
occuring before left button press 
in

1
FROM

2

Over the past 50 years, a significant body of literature has 
shown that pupil size varies depending on different mental 
states such as cognitive load, affective state, and level of 
drowsiness. Here we assessed whether pupil size was 
correlated with occurrence and time course of mind 
wandering episodes.

What is mind wandering?

Mind wandering corresponds to task unrelated thoughts. It often 
occurs during everyday tasks with minimal cognitive demands.
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