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To survive in nature, animals evaluate ambient light intensity
and the specific time of day of light exposure to occupy
appropriate temporal niches. For example, the endogenous
circadian clock entrains the sleep-wake cycle to environmental
cycles, while light intensity regulates transitions between
exploration and avoidance. Although visual afferents are
traditionally viewed as parallel labeled-line pathways, we
found that hypothalamic structures—including the
suprachiasmatic nucleus (SCN) and supraoptic nucleus
(SON)—utilize probabilistic population coding to control
physiological functions. Thus, deep brain nuclei perform
sensory computations through dynamic, flexible population
circuitry rather than simple on-off switches.
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