




Clinical needs - There is a very urgent need to provide accurate 
early diagnosis and evaluation of babies born with neurological 
disorders. ~5 million babies are born in USA each year. 11-12% of 
them are born prematurely. They have significantly higher risks of 
developing neurological disorders. Accurate and rapid methods are 
needed for determining the pathophysiology during the first years.

Basic science needs – we still know very little about the normal 
electrophysiological development of human brain during the initial 
years of life. 



• The development of your baby's brain is a long, complicated 
process and although it started before birth, it won't be 
completed until they're a teenager.

• When your baby is born, their brain is a quarter of its adult size. 
Memory and the ability to remember develops over time but 
your baby will learn fast! 

• When they're only 10 days old, your baby can remember how 
you smell and by 3 months, they'll recognize you by sight.



Months before their first words, babies’ brains rehearse speech 
mechanics

Activation in motor areas of the brain when infants are simply listening is 
significant, because it means the baby brain is engaged in trying to talk 
back right from the start and suggests that 7-month-olds’ brains are 
already trying to figure out how to make the right movements that will 
produce words.





Currently Three center in the world offers pediatric size MEG system

1. KIT-Macquarie Brain Research Laboratory

2. Children's Hospital of Philadelphia, MEG center

3. Boston Children Hospital, Fetal-Neonatal Neuroimaging 
and Developmental Science



KIT/MACQUARIE 108-CHANNEL MEG SYSTEM (CHILD)
Sydney, Australia

KIT/MACQUARIE MEG160 
MEG SYSTEM (ADULT)

First Order axial gradiometers with a 50 mm baseline



Artemis 123: Lurie Family Foundations MEG Imaging Center, 
The Children’s Hospital of Philadelphia, Philadelphia, PA, USA

123 first order axial gradiometers with a 15 
mm coil diameter and 60 mm baseline
Using a coil-in-vacuum configuration, the 
distance from these 123 sensors to outer 
surface is as little as 6 mm and less than 9 mm 
throughout, with noise performance better 
than 10 fT/√Hz
5 mm accuracy on wet phantom



Baby SQUID, Children Hospital Waltham

76 first-order axial gradiometers, each with a pickup coil diameter of 6mm and a baseline 
of 30mm, in a high-density array with a spacing of 12–14mm center-to-center. The pickup 
coils are 6±1mm below the outer surface



Baby SQUID, Children Hospital Waltham

76 first-order axial gradiometers, each with a pickup coil diameter of 6mm and a baseline 
of 30mm, in a high-density array with a spacing of 12–14mm center-to-center. The pickup 
coils are 6±1mm below the outer surface

The noise is 50fT/√Hz 
at 0.5Hz, 30fT/√Hz at 
1Hz, and decreases to 
17±3fT/√Hz at 20Hz



Baby SQUID, Children Hospital Waltham





Baby MEG at Boston Children Hospital

375-channel pediatric MEG system 
(“babyMEG”) being developed for Boston 
Children’s Hospital. The sensor array uses 
a dual-layer design consisting of 270 
radial magnetometers (10 mm diameter 
circular coil) in the inner layer and 35 
units of 3-axis magnetometers (20 mm in 
diameter) in the outer layer 40 mm 
apart. The sensor array can be finely 
positioned on site by the users to obtain 
a minimal gap of ~7-8 mm between the 
magnetometers in the inner layer and 
the outer helmet surface



Baby MEG at Boston Children Hospital

Inner layer: 270 magnetometers (10 mm diameter, ~15 mm center-to-center spacing, 8 
mm gap from helmet outer surface.
Outer layer: 35, 3-axis magnetometers (105 total) in outer layer (20 mm x 20 mm)
Baseline (inner-outer layer separation): 4 cm
Reference channels: 3x3 magnetometers (9 total) away from the sensor array.
Calculated white noise levels: inner layer - 7.7 fT/sqrt(Hz), outer layer – 3.2 fT/sqrt(Hz).



Baby MEG at Boston Children Hospital

Tactile Stimulation





Skull Not closed



Soft Skull



Sulcus not fully developed



Thank You


