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Figure S1. Mean behavior. (A) Mean individual decision performance values (sensitivity d’, slope
of psychometric function) for Experiments 1 (mean + S.E.M: 1.655 + 0.085) and 2 (1.748 + 0.065).
Black bar, group mean. (B, C) As A, but for choice bias (mean criterion ¢ £ S.E.M.: Experiment 1,
0.381 £ 0.072; Experiment 2, 0.491 £ 0.056; B) and reaction time (mean + S.E.M.: Experiment 1,
1.16 + 0.054 s; Experiment 2, 1.42 + 0.06 s; C).
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Figure S2. Temporal evolution of baseline pupil sizes, task-irrelevant sound-evoked pupil
responses, and task-evoked pupil responses across the experiments. All three measures
are shown as a sequence of group-average scalar amplitude values per trial. (A) Pre-trial pupil
baseline per trials on all blocks by experiment, expressed as percent modulation around the
median pupil size across the complete recording. Shaded area, S.E.M. across participants. Line,
trial cut-off used for analyses. Dashed line, 10 s-break interval in Experiment 2. (B, C) As A, but
for task-evoked pupil response (B) and task-irrelevant sound-evoked pupil response (C). Pupil
response amplitudes are expressed as percent change relative to pre-trial baseline.
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Figure S3. Correlation analyses between TPR and behavior. (A) Decision sensitivity d’ plotted
against task-evoked pupil response for experiments 1 and 2. Experiment 3 was not included in
this analysis. Error bars, S.E.M. across participants. Only trials with no sound were used for these
analyses. (B, C) As A, but for choice bias (criterion c; B) and reaction time (C).
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Figure S4. Experiment 1 Behavioral effects during task-evoked pupil responses and of
task-irrelevant sound by block type. (A) Mean individual decision bias (criterion c), sensitivity
(d’) and reaction time values by block type. Black bar, group mean. (B) Absolute criterion c,
sensitivity d’ and reaction time plotted against task-evoked pupil response. Colors represent block
type. Error bars, S.E.M. across participants. Only trials without task-irrelevant sound were used
for these analyses. (C) Individual mean differences in absolute criterion c, sensitivity d’ and
reaction time between trials with and without task-irrelevant sound. Black bar, mean. BFo values
for Bayesian t-tests. Colors represent block type.
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Figure S5. Behavioral responses to task-irrelevant sound. (A) Individual mean differences in
sensitivity (d’) between trials with and without task-irrelevant sound. Black bar, mean. BFio values
for Bayesian t-tests. (B, C) As A, but for bias (criterion ¢) and reaction time, respectively.
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Figure S6. Variability of task-irrelevant sound-evoked pupil response. Absolute bias
(criterion c) plotted against pupil response to the task-irrelevant sound. Error bars, S.E.M. across
participants.



A Experiment 3

[ 1.0 — )
0.350 — 1.0 3
0.9 2
0.325 — 0.8 —
‘ o 08 — *
0.300 ® 06 —| ‘ £
g | & e 07 ’
0O 0275 — = 04 — o —
n « T 06 2
02 — ] -
0.250 —| :
{ o5 '
0.225 — 00 — oa
Bl no | = ()
0.200 — 02 ®
® 0.3 — :
B b © m C 2 3 5
N 0 = o N ~
o (=] - (=] i=] (=]
n ] ] [} ] L}
S S = S S S
w wo w w w w
o] «Q .m @ o .U'.\
_ 04 —
0.10 ®
b2 9 02 —
0.05 — L : s
9 £
s 000 —0— E M=
n O 2 e o
< % -02 — ® ‘
-0.05 — ®
-04 — Y o®
-0.10 —
e — -06 — — T
El 0 1 -1 0 1
Time from 1st stimulus (s) Time from 1st stimulus (s)
D g § = E
o o e
L L L 0.25 r=-0.019, p = 0.796
0.08 — o o 'y
@ @ «Q 020 1
0.06 —
» L — 015 —
o 004 — =
E 00z | R % 5 010
§ ) g 005 —
g 000 0.00
€ -002
a -0.05 —
-0.04 — Py & 1T T 1
L -0 0 10 20
-0.06 .
A Pupil response
-0.08 — S E— (% signal change)
-1 0 1

Time from 1st stimulus (s)

Figure S7. Experiment 3 behavioral means and task-irrelevant sound-evoked effects. (A)
Mean participant-wise performance (mean slope of psychometric function £ S.E.M. across
participants: 0.258 £+ 0.007), choice bias (mean shift of psychometric function + S.E.M. across
participants: 0.36 + 0.059) and reaction time (mean = S.E.M. across patrticipants: 0.642 + 0.031
s). Black bars, overall mean across participants. (B) Individual mean differences in performance
between trials with and without task-irrelevant sound. Black bar, mean. BFi, values for Bayesian
t-tests. Colors represent different task-irrelevant sound timing conditions. (C, D) As B, but for
choice bias and reaction time, respectively. (E) Absolute bias plotted against pupil response to
the task-irrelevant sound. Error bars, S.E.M. across participants.



