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Recording neural activity

Now that we have a model for spikes,
we want to record real spikes!

Or is it the other way around?

We first make recording of spikes and propose to use
dynamical models of spikes
to make sense of our recordings
(we are just measuring few spikes out of many, many more!)
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Measuring electrical activity in the brain
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Measuring electrical activity in the brain

In-house manufactured tetrodes
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Measuring electrical activity in the brain

ultra-lightweight = customizable
compact = |ow-cost

Connector

In collaboration with M. Belluscio
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» Tetrodes manufactured
in-house
=  Diameter 0.0005" (12.7 ym)
=  Tungsten, HML coating
» Impedances:
500k to 3 MOhm

Credits: Cecilia T. Herbert



= ultra-lightweight = customizable
= compact = |ow-cost

Connector

In collaboration with M. Belluscio
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Neural recordings

Credits: Cecilia T. Herbert & Santiago Boari



Neural recordings

Raw data
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Neural recordings
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Neural recordings: LFP and MUA
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LFP and MUA
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Neural recordings: LFP and MUA
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Rhythms in the Brain

Speech perception
exhibits rhythmicity

When presented with an
acoustic stimulus
(speech or modulated white noise) the
auditory cortex tracks the amplitude
modulation
of the input.

nature

neuroscience ARTICLES
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Spontaneous synchronization to speech reveals
neural mechanisms facilitating language learning
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Speech production exhibits rhythmicity

Baby you can drive my car
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Rhythms in the Brain of a Songbird !

nature ARTICLES
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Rhythms in the Brain of a Songbird !
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LFP vs. MUA vs. SUA
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Neural recordings In singing canaries

Sparse neural activity and complex behavior
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Sparse neural activity and complex behavior

We build a neural model that can
generate a complex behavior (song)
with minimum ingredients
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Additive model
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Circular model

Dynamical model for the neural activity of
singing Serinus canaria

Cite as: Chaos 30, 053134 (2020); https://doi.org/10.1063/1.5145093
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Neural recordings In singing canaries

Sparse neural activity and complex behavior
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Neural recordings vs. mode|

Grouped data : PO syllables
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Circular model
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Conclusions

®" Rhythms in a songbird brain are synchronized with behavior (song).

" | ow dimensional model allows to study motor control and neural
coding in songbirds.

= A distributed neuronal code is proposed for the motor control in
the song system.

= Experimental measurements (neural recordings) suggest a motor
gesture related neural code.
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Rhythms in a canary song

Canary song
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Looking carefully at the behavior

Canary song ‘ Classifying using motor gestures
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Singing canaries
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Neural recordings In singing canaries

Sparse neural activity and complex behavior
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Rhythms in the Brain of a Songbird

Local Field Potentials are locked to behavior
LFP frequencies ~ syllable repetition rate

v"in auditory responses
(presentation of the Bird’s own song)

v" during song production
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