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Background

Experimental Design

Prior work on Aha-moment (Enge et al., 2023) showed semantic 

information about unknown objects instantly reshape perceptual 

processing and has prolonged effects after the insight happened.

Enge, Süß, and Abdel Rahman (2023)

Using this framework, we investigated the neural dynamics of sudden 

insight by adding a humorous information to social stimuli (i.e. meme-like 

humor).

Research Questions
● Does Aha moment change our perception at the neural level?

● Does it have lasting effects on our perception? 

Within 2 experiments 80 participants completed a 3-phase EEG session: 

pre-insight phase, insight phase, post-insight phase. 

In the pre-insight phase: participants performed a familiarity task with 

some filler faces of celebrities. 

During the insight phase: unfamiliar faces were precede by either funny 

(“Match”) or unrelated (“Mismatch”) punchlines, resulting in insight 

experience (“Aha”) or not (“No Aha”). 

In the post-insight phase: faces were re-presented without further 

information. 

Analysis
EEG data were analysed with time frequency representations using 

Morlet wavelets, with stimulus-locked and response-locked epoching.

The main goal was to contrast the funny conditions where they got the 

joke (Aha|Match) vs. nonmatching punchlines with no insight 

(NoAha|Mismatch).. 

Contrasts were then assessed using cluster-based permutation testing 

across beta and gamma frequencies. Statistical testings were performed 

holistically in the first stage, and then hypothesis-guided. 

A. Time frequency of main contrast, showing both negative and positive significant clusters; B. Significant (pos & 

neg) clusters of frontal beta activity; C. Significant (pos & neg) clusters of parietal beta activityPost-insight Phase

Again, similar beta and gamma differences re-emerged in this phase, 

when faces were re-presented without punchlines. Response-locked 

analyses of this stage, showed a wider pattern of desynchronization

followed by an increase in our frequencies of interest. 

TFR Contrast & Significant Cluster

A. Time frequency representation of main contrast, showing significant cluster in holistic permutation;

B. Significant cluster of occipito-temporal gamma activity in hypothesis-guided permutation test; 

C. Topography of the gamma activity‘s dynamic  through the time in the stimulus-locked epoching

Conclusion
These results extend findings on semantic insight to social and affective

contexts. They suggest that humorous insight invokes frontal beta and

posterior beta–gamma oscillatory dynamics, associated with semantic

integration, affective re-evaluation, and cognitive restructuring processes.

Moreover, these oscillatory signatures persist when faces are re-presented

without humorous context, indicating that a single moment of insight

induces lasting changes in neural processing.

These findings support the incongruity resolution model in social

perception and demonstrate that insight can reshape individuals’

representations beyond the sudden moment of comprehension.

This presentation poster was designed by.
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Pre-insight Phase

There was no significant differences between conditions in pre-insight 

phase, confirming baseline equivalence.

Results

Insight Phase

Here, Aha|Match condition showed a robust increase in gamma power 

particularly over parietal and occipito-temporal regions. Response-

locked analyses further showed a widespread beta increases around the 

moment of comprehension.

Phase Band Region Direction Time Window

Insight Gamma Posterior ↑
0.5 to 1.5 s after stimulus 

Insight Beta Frontal ↑
0.6 to 1 s after stimulus 

Post-insight Gamma Posterior ↑
0.75 to 1.5 s after stimulus 

Post-insight Beta Posterior
↓

2.5 to 1.7 s before response

↑ 1.5 to 0.4 s before response

Post-insight Beta Frontal
↓ 2.4 to 1.7 s before response

↑ 0.8 to 0.4 s before response
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