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Recurrent loops between structures can mix 
signals and create complex dynamics

George & Koob 2010



What we need

ÅExtensiverecording of neuronal activity

ÅWith access to both deep and superficial structures

ÅAt single neuron spatial resolution

ÅAnd millisecondtemporal resolution
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Neuropixels 1.0 probes enabled large -scale recording

Led by Tim Harris,
JaneliaResearch Campus

Jun*, Steinmetz*, 

Siegle*, Denman*, 

Bauza*, Barbarits*, 

Lee*, et al. Nature

2017



Raw data is very high quality



Neuropixels recordings during a visual detection 
and discrimination task
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Steinmetz, Zatka-Haas, Carandini, Harris Nature2019
Data freely available, see www.steinmetzlab.net/shared



Other successful applications

Allen et al. Science2019 Siegle, Jia, et al. Nature2020 The International Brain Lab



Neuropixels 2.0 probes are designed for long -term, 
stable recordings in mice (still large -scale)

Steinmetz*, Aydin*, 

Lebedeva*, Okun*, 

Pachitariu*, et al. 

Science 2021







NP 2.0 data quality is still high



Data from CagatayAydin



NP 2.0 densely samples a 2D plane

Data from JuncholPark and Josh Dudman



Neuropixels 2.0 summary

ÅNeuropixels CMOS probes enable large-scale electrophysiology

ÅNeuropixels 2.0 are miniaturized with 5,000 sites on four shanks 

ÅThey are optimized for stable, long-term recordings

ÅWith new algorithms, we can correct for brain movement on short 
and long timescales





Detection

ÅWhy are some stimuli perceived and others are not? 

Discrimination

ÅHow are multiple pieces of sensory evidence combined to make a choice?

Are the correlates of these processes distributed or localized? 



Classic work showed diverse responses across cortical areas 

Even M1 has many neurons that 
continue to code each individual 
stimulus!

IŜǊƴŀƴŘŜȊ Χ wƻƳƻ нлмл


