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Magneto: Magnetic fields
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WHAT IS MEG? MAGNETOENCEPHALOGRAPHY

- Magneto: Magnetic fields
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HOW MEG? SQUID BASICS

Superconducting QUantum Interference Device
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THE STATE-OF-THE-ART IN MEG: LOW- T, SQUIDS

+ Elekta NeuroMag® Triux

* Full system ~3 M€

» Liquid Helium dewatrr,
~50 k€/yr

* 102x3 low-T, SQUIDs

- Sensor-scalp
separation
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Better(?): improved sensitivity to superficial
(cortical) structures

Cheaper: liquid nitrogen (78% of atmosphere)
cooling rather than liquid helium (scarce and
expensive)

Simpler: relaxed cooling requirements reduces
system complexity
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BIOMAGNETISM: WHY HIGH-T_. SQUIDS?
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BIOMAGNETISM: WHY HIGH-T_. SQUIDS?

Life happens at 300 K!
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BIOMAGNETISM: WHY HIGH-T_. SQUIDS?

A note on insulation: Life happens at 300 K!

"

™ #  $%$

MedTech M2 2 June 2015 justin.schneiderman@neuro.gu.se Slide 16/46




BIOMAGNETISM: WHY HIGH-T_. SQUIDS?

A note on insulation: Life happens at 300 K!
l
i

1

" #

MedTech Y2 2 June 2015 justin.schneiderman@neuro.gu.se Slide 17/46




BIOMAGNETISM: WHY HIGH-T_. SQUIDS?

A note on insulation: Life happens at 300 K!
l
i

$ ) o

1

oo e

" #

Qo
A

MedTech Y2 2 June 2015 justin.schneiderman@neuro.gu.se Slide 18/46




A note on insulation: Life happens at 300 K!
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BIOMAGNETISM: WHY HIGH-T_. SQUIDS?

A note on insulation: Life happens at 300 K!
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SPONTANEOUS RHYTHM STUDIES: HOW TO?

» Recording from:
— 02 (visual area) -rhythm
— C4 ("hand” area) u-rhythm
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SPONTANEOUS RHYTHM STUDIES: 2 CHANNELS!
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2-CHANNEL HIGH-T, SQUID-BASED MEG RESULTS

Applied Physics
Letters

High-Tc superconducting quantum interference dewce recordlngs of
spontaneous brain activity: Towards high-Tc magnetoencephalography
F. ("Disjéen, J. F. Schneiderman, G. A. Figueras, M. L. Chukharkin, A. Kalabukhov et al. (a) 02 fTI‘J HZ

12

Citation: Appl. Phys. Lett. 100, 132601 (2012); doi: 10.1063/1.3698152
View online: http://dx.doi.org/10.1063/1.3698152

View Table of Contents: http://apl.aip.org/resource/1/APPLAB/v100/i13
Published by the American Institute of Physics.
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WHY HIGH-T_. SQUID-BASED MEG? SIGNAL-TO-NOISE

MedTech Y2 2 June 2015 justin.schneiderman@neuro.gu.se Slide 27/46




WHY HIGH-T, SQUID-BASED MEG? MORE INFORMATION
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2000: HTS MCG Stirling-cooler cooled
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2008: cryocooler-cooled LTS SQUID

MedTech M2 2 June 2015 justin.schneiderman@neuro.gu.se Slide 35/46




UTwente

Kryoz (SME) CQ;'STELSh

Aalto Aivon (SME)
PTB VTT

Julich

UdA

Kil

UGOT
PTB

FZ Jilich

UGOT PTB
Elekta UdA
& more... Aalto

& more...

MedTech V&S 2 June 2015 justin.schneiderman@neuro.gu.se Slide 36/46




B3 +6G 8+ 9 *+ =FB

G %4* "

= 839
eC+" %*+3 3 + +°
e 2 $ 3
D" %
83
E 3 +

MedTech Y2 2 June 2015 justin.schneiderman@neuro.gu.se Slide 37/46




1
H <

I * %

%" 9+ O

MedTech {2y
2 June 2015 justi
justin.schneiderman@neu
ro.gu.se Slide 38/4
6




3-./

+ %

*

MedTe(h West 2 June 2015 justin.schneiderman@neuro.gu.se Slide 39/46




MORE CONCRETE DEMANDS ON COOLING SYSTEMS
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