


Optimal states for sensory signal detection

inverted-U dependence on arousal: optimal performance occurs at intermediate levels
of arousal

at what brain state does this occur?

one hypothesis is that optimal states exhibit tonically depolarized cortical neurons
with enhanced movement

whole cell patch clamp in monkey V1 during attention (Tan et al 2014)
and in mouse V1 while running (Stryker, Golshani,...)

but recent experiments point to hyperpolarization in auditory cortex during arousal
and running (Schneider et al, 2014, Williamson et al, 2015, ...)
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Optimal states for sensory signal detection

inverted-U dependence on arousal: optimal performance occurs at intermediate levels
of arousal

In this study,

pupil closely tracks the rate of hippocampal sharp waves (another measure of arousal)

slow fluctuations in low arousal, hyperpolarization in medium arousal and
depolarization with hyper-arousal



Peripheral and Central State Fluctuate Rapidly and Continuously in a
Highly Correlated Manner in the Waking Mouse



Global State Fluctuates Together with Cortical Membrane Potentials
and Their Oscillations



Neuronal Membrane Potentials and Their Variability Exhibit a U or
an Inverted-U Relationship with Arousal, as Indexed by the Pupil
Diameter



Subthreshold and Suprathreshold Evoked Responses in Auditory
Cortex Are of Maximal Amplitude and Reliability at Intermediate
Levels of Arousal



Gain of the signal is highest at intermediate pupil sizes



Sound Detection Performance Fluctuates Moment-to-Moment with
State and Is Optimal at Intermediate Arousal Levels



Hyperpolarization of cortex before hit trials



Influence of Internal State on Neuronal and Behavioral Accuracy and
Responsiveness

activation of adrenergic receptors can
reduce slow rhythms (blockage of these
in mice eliminates depolarization from
running)

activation of inhibitory neurons
(Schneider et al, 2014)


