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Magnetoencephalography

Magnetoencephalography — needs for cryogenics
Clinical applications — bulky devices
Two sensitive — need for screening




Why MEG?
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Optically pumped magnetometers

Photo-gdatector




Optically pumped magnetometers
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The ByAxon Project

Talking to neurons



A pluridisciplinar consortium

Physics /Engineers
Growth of spintronics materials
High-sensitivity sensors

Physics / Chemists/ Engineers

Fabrication of nanoelectrodes H

Low noise electronics I d ea
Integration of final device

Clinicians / Biologists
In-vitro biocompatibility
Advice

Neurobiologists
Electrophysiology
Ex-vivo final testing

Biologists / Veterinarians
In-vivo biompatibility



ByAxon: a project leaded by women
| dea

Prof. M. Teresa Gonzalez

Dr. Elisa Lopez-Dolado

Dr. M. Concepcion Serrano

Dr. Laurence Méchin

Prof. Laura Ballerini

Dr. Bern Lecher









Talking to neurons




Flectrodes for neural excitation






Flectrodes for neural excitation



Listening to neurons







Proof of concept: detection of magnetic signals from spinal cord slices

Gradlomete

Electronic set-up

Reference

Magnetic (commercial TMR) and
optic (Ca imaging) coupled devices
for correlative measurements

Spinal cord slices from rats
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Grooved PDMS ~20 um

Spinal chord slice

Axons

Ganglions

Grooved PDMS
20 um
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Correlation between optical and magnetic signals
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New generation of spintronics sensors

Magnetic sensor based on:
* AMR
* TMR
e Gradiometer configuration

Large sensitivity in the biological
interesting temperature region



Take home message

People from...

... Sensing
.... Spintronics

We have an opportunity!
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People from...

... Sensing
.... Spintronics

We have an opportunity!

This is probably not the most fancy are for people
coming from nanomagnetism and spintronics...

... but we can really make a a change!



