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35 years in SQUID Instrumentation:

Magneto-Encephalography (MEG) Systems
Magneto-Cardiography (MCG) Systems
Ultra Low Field Nuclear Magnetic Resonance (ULF NMR)
Ultra Low Field Magnetic Resonance Imaging (ULF MRI)
Superparamagnetic Relaxation with Nanoparticles (SPMR)
Neutron EDM experiments at LANL

All SQUID-involved projects and experiments at CAPP
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3-Layer Magnetically Shielded Room at CAPP



High-pass filter: 200 Hz

Low-pass filter: 2 kHz 

Sensitivity: 1.0 nT/V and 0.01 nT/V with Gain = 100

LSB: 15 × 10-15 T  and 0.15 × 10-15 T with Gain = 100

Flux-lock loop circuits DC-power and acquisition

SQUID Electronics 



Number of SQUIDs: 2 × 8

Pickup coil: 2-turn wire-wound magnetometer, Ø 20 mm

SQUIDs-in-Vacuum

Superconductive Shielding

Superconducting Imaging Surface  the First-Order Gradiometers

Cylindrical Dewar

System Field Resolution: 0.5 fT/√Hz @1 kHz

G2 Beam Position Monitoring SQUID system
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G2 Beam Position Monitoring: Concept
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Cylindrical Cryostat: Dimensions 
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Cylindrical Cryostat: Re-Liquefier 



Cylindrical Cryostat: Engineering Drawings 



Cylindrical Cryostat: Parts
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Double Relaxation Oscillation SQUIDs at KRISS



New Generation State-of-the-art SQUIDs

Pick-up Loop: 12 × 12 mm2

Noise = 0.33 fT/Hz1/2

IPHT, Jena, Germany (2011)
Supercond. Sci. Technol. 24 (2011) 065009(5pp)
doi:10.1088/0953-2048/24/6/065009 

Pick-up Loop: 24 × 48 mm2

Noise = 0.11 fT/Hz1/2

0.33 fT/Hz1/2



SUMMARY 

 The First generation (G1) of BMP system: tested at KRISS and moved to 
CAPP for further tests and research.

 The Second generation (G2) of BMP system: simulated, designed, key 
components manufactured; it will be assembled and tested in 2017.

 Field Resolution: current G1 system  1.5 fT/√Hz @1 kHz

 Field Resolution: under construction G2 system  0.5 fT/√Hz @1 kHz

 Field Resolution: new generation SQUIDs  0.15 fT/√Hz @1 kHz
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