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Summary & Conclusion

• Infrequent stimuli elicited task-related 
increases in P3b amplitude, phasic pupil 
dilation, and response time slowing

• Modest correlations were observed 
between individual differences in P3b 
amplitude and task-evoked PDR. 
Although effect size was not significant, 
results are promising for future 
replication

• To our knowledge, this is the first study 
to examine the relationship between 
PDR and P3b in the canonical visual 
oddball task. Preliminary findings are 
promising in suggesting that the P3 
partially reflects the response of the LC-
NE system to the outcome of internal 
decision-making processes

• P3b activity (latency and amplitude), but 
not phasic pupil dilation predicted 
response time; P3b may be better 
predictor for behavior

• As predicted, P3b onset latency was 
negatively correlated with RT and P3b 
amplitude, which may reflect individual 
differences in sustained task 
engagement 

• Current findings provide promising 
evidence in favor of LC-P3 theory3

• Future work: single-trial analysis and 
planned larger N pre-registration

• Adaptive Gain Theory1 (AGT) suggests that the locus 
coeruleus norepinephrine (LC-NE) system plays an 
important role in task related behavior

• Both human and animal literature documents well 
established relationships between LC-NE activity and 
pupil dilation2

• One theory suggests that the P3b originates from the 
LC-NE.3 Therefore, we should expect phasic pupil 
dilation response (PDR) to be related to P3b activity

• Two human studies have yielded mixed results; 
however, both used non-canonical P3b paradigms4,5

• No prior studies have examined the relationship 
between the P3b and PDR in a canonical, 2-stimulus 
visual oddball paradigm, which elicits the most robust 
behavioral and physiological effects

• We simultaneously examined phasic pupillary and 
EEG indices of task-related decision making in a two-
stimulus visual oddball task

• We predict a positive linear relationship between the 
P3B and and PDR. Additionally, we predict both neural 
and pupillary phasic responses will predict larger 
response time effects, consistent with AGT

Method 
Procedure
• N = 24 subjects 
• Standard 2- stimulus visual oddball task (stimulus 

type and response hand counterbalanced within 
subject) Standard: 80%, Deviant: 20%

• ISI: 1500 ms, SOA 1300 ms (to account for lagged 
pupil response)

• Co-registered EEG (BrainVision BrainAmp DC) and 
pupil data (EyeLink 1000 Eye Tracker)

EEG and ERP Processing
• EEG recorded from 26 evenly-spaced electrodes
• P3b Amplitude: Mean amplitude (300-600ms)
• P3b latency: peak-- 50% fractional area; onset: 50% 

fractional peak)–jackknife averages of difference wave
Pupil Processing
• Task-evoked pupil dilation response (PDR)
• Time-locked to stimulus onset 
• Periods with excessive artifacts removed (e.g., eye 

movement) and interpolated
• Normalized signal change (SD unit, baseline 

corrected)
• Task-evoked PDR effect measured for each subject 

(deviant – standard: 500-1500ms)

ResultsMotivation and Background

Pupil Dilation Response (PDR) to standard and deviant stimuli

Funding and Contact
Vincentiles for reaction times to standard and 
deviant stimuli
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ERPs to Standard and Deviant Stimuli in 8 posterior electrodes and scalp 
distribution of the P3b effect (deviant - standard, 300-600ms)

Correlation Matrix 
r > .41, p <.05 (uncorrected)

Scatterplot: Task-Evoked Pupil Response and P3b 
amplitude
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