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Summary 

A collaborative study by researchers from Toyohashi University of Technology and California Institute 

of Technology (Caltech) introduces a groundbreaking algorithm that maps individual brain activity in 

a multi-dimensional space. This “neural fingerprint” reveals stable, long-term neural traits that 

interplay with transient brain states during social interactions. The study demonstrates that individuals 

whose neural fingerprints are more aligned tend to more readily enter a shared state of deep focus—

commonly known as team flow—which has profound implications for enhancing teamwork and 

performance across various high-stakes environments. 

 

Contents 

Researchers set out to decode the neural mechanisms underpinning team flow by analyzing EEG 

(electroencephalogram) data collected from participants as they engaged in a rhythm-based, 

collaborative video game. By applying a novel algorithm, they generated a multi-dimensional map 

that captures each person’s unique brain signature—a fingerprint of how they perform and experience 

tasks. Their findings indicate that while these neural traits remain remarkably stable over time 

(comparable to personality traits), a subset of these traits gives rise to the moment-to-moment brain 

states observed during team flow. 

 

In the experiment, participants alternated between solo and cooperative gameplay. The study showed 

that when participants’ brain signatures were closely matched within the 7D space, they were 

significantly more likely to achieve a shared state of deep concentration, even when faced with external 

distractions. This dynamic synergy provides new insights into how long-term neural traits guide real-

time social interactions and decision-making. 

 

The implications of these discoveries span a wide array of fields—from optimizing team performance 

in creative industries and corporate settings to enhancing cooperative dynamics in challenging 

environments like space missions. By bridging the gap between enduring neural markers and transient 

cognitive states, this research offers a promising avenue for developing methods to predict and foster 

effective collaboration. 
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Title: The Neural Fingerprint Can Predict Team Flow Dynamics 

Caption: This graph illustrates three different individuals' brainwaves during team and solo flow states, 

plotted on a multidimensional space. The closer two individuals' neural "fingerprints" are within this 

space, the more likely they will easily fall into a state of team flow working together. 
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