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Introduction Research accomplishments

Biological microswimmers play essential roles Chlamydomonas We propose an adaptive phototaxis mechanism that links fast
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chemicals, and fluid flows. The green alga phototaxis.

Chlamydomonas reinhardtii shows how rapid, * Oscillatory phototaxis arises from continuous switching
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* The selection among positive, negative, and oscillatory
a phototaxis is modulated by adaptation-induced damping,
shaping long-term population patterns such as density bands.
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We find that Chlamydomonas exhibits oscillatory phototaxis—
alternating swimming directions—at intermediate light intensities,
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unlike previously reported unidirectional responses. This leads to a
slowly propagating density band toward the light source. These findings
prompt us to explore how adaptive switching in individual behaviors
drives long-term pattern formation in microswimmer populations.
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formation in microswimmers, with broad implications for studying
cellular behaviors and designing adaptive materials in both biological

Cellular dynamics across scales were and synthetic systems.
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