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Cultured neurons to model the brain



  

Voltage Imaging

Thermal considerations
Coupling considerations
Limited resolution and scale

Muller, J. et. al. Lab Chip (2015), 15, 2767



  

Optical Voltage Imaging

V



  

Optical Voltage Imaging

Lifetime
Rate of response
Limited expression / invasive
Not Quantitative

FRET Stark
Effect

Photo-electron transfer 

Piatkevich, K.D. et al., Nature 2019



  

The NV colour center in diamond

Broadway, D. A.*, Dontschuk, N.*, et. al. (2018).  Nature Electronics, 1(9), 502–507.



  

The NV colour center in diamond



  

Charge coupled fluorescence

2 days 60 ms
Lillie, S. E., Dontschuk, N.,et. al. (2019). Physical Review Applied, 12(2), 24018.



  

Coupled how?
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Band description



  

Done before.

β = 0.0002 % mV-1 Best nano diamond 
β = 0.1 % mV-1



  

Can it be better?



  

Easiest improvement



  

What next? -
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A quick aside: -500 mV
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Guidance! -
-
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CEDLCQ

Vs

VG

Less NV0 is more.

β ≈ 4% mV-1 is an upper limit

Want very thin ensembles

Want ultra-shallow ensembles



  

How do we get to the best spot?
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Demonstration



  

Limit?

Improve EDL capacitance

Improve cell confirmation

Brighter colour centers

McCloskey, D.*, Dontschuk, N.*, et. al. Nature Photonics, 16, 730.
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If we have time...



  

A new old way
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