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10.3. TRISTAN PRODUCTS 

SQUID instruments and Systems 
from 

Tristan 
Technologies

 

 
System layout of Model 663 Spinal Cord Measurement System (see page 6 for actual photos) 

  
 SMM-770 magnetic microscope model 607 MicroSQUID™ system 
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Tristan and its key personnel have produced a number of measurement systems for a variety of 

applications. Additional information on Tristan’s commercial product line can be found at our 

website: http://www.tristantech.com. Some of them are listed here: 

• Multiple single- and multi-channel SQUID magnetometers for NDE and paleoarcheology 
use. These are state-of-the-art systems, some with spatial resolutions approaching 1 µm. 

• Multiple single- and multi-channel SQUID magnetometers for biomedical applications for 
animals and humans. The Ferritometer® is routinely used for clinical assessment of iron 
overload diseases. This system is a turnkey operation including patient scanning bed, 
computer control, along with complete data acquisition and analysis software. 

• Tristan’s magnetometer systems are based on its iMAG® line of commercial SQUID 
electronics, which have been supplied worldwide to both end users and OEMs. 

• Tristan’s model DRM-300 geophysical rock magnetometer uses closed cycle refrigeration to 
eliminate the need for liquid helium and reduce operating costs. This technology is available 
for use on many of Tristan’s products. 

Systems built by Tristan’s present personnel during the time period of 1991-1996 include: 
• A DC and AC susceptibility variable temperature and field platform. Twelve systems were 

made. These systems integrated SQUID magnetometers, sample motion control, sub-mK 
thermal control from 2 – 350 K, variable applied fields to 17 T and truly user-friendly 
automated control software. This product demonstrated Tristan’s ability to produce state-of-
the-art complex analysis equipment with minimal user requirements. 

• A six-channel system for Vanderbilt University for general-purpose NDE studies. Comprised 
of a magnetometer, dewar, electronics, software and multiple magnets, this system has 
extremely high sensitivity (10-14 tesla) and sub-mm resolution. 

• A three-channel Superconducting (SQUID) NDE system for use by a large Japanese steel 
company, comprising magnetometer probe, dewar, superconducting magnets, custom 
electronics, and custom software. Using a welding robot, this compact system is scanned 
over samples. 

• A dual-channel magnetometer system for use by a private company to study materials for 
nuclear-fuel rod integrity. The package includes a magnetometer probe, dewar, computer 
controlled sample scanner, electronics and software. 

• A compact (12") six-channel high sensitivity susceptometer capable of generating tesla fields 
and operating in both vertical and horizontal orientations. The ultra-compact system, when 
attached to the end of a robot arm, is used by a large Japanese nuclear reactor inspection 
company for scanning the interior of nuclear pressure vessels. 

• The first commercial scanning magnetic microscope (SMM-1000) to study small electronic 
circuits and material samples. This comprised a dewar, cryogenic sample handling stage, 
magnetometer, custom software, vacuum system, and custom electronics. It is comparable to 
a SEM in complexity. Nine detection coils were fabricated in a linear array with 100 µm coil 
separation. Spatial resolution was at the µm level. 

• A mixed stage (Gifford-McMahon/Joule-Thomson) cryocooler that routinely achieved 2 K. 
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There are many applications for SQUIDs. General areas where SQUIDs are used include: 

Laboratory Applications include measurements of current, voltage, resistance, magnetization, 
etc. along with exotic (General Relativity, magnetic monopole) applications. 
 Current: 10-12 ampere/√Hz 
 Magnetic Fields: 10-17 tesla/√Hz 
 dc Voltage: 10-14 volt 

 dc Resistance: 10-12 Ω 
 Mutual/Self Inductance: 10-12 Henry 
 Magnetic Moment: 10-10 emu

Geophysical Applications include oil and mineral exploration, pollutant monitoring, magma 
flow measurements, rock magnetometry and paleoarcheology, etc. 

  
 Tristan HTS SQUID gradiometer in flight DRM-300 3-axis cryocooled rock magnetometer 

Non-Destructive Test & Evaluation (NDE) scanning systems are used for defect detection, 
corrosion measurement, magnetic microscopy, etc. Some examples of SQUID NDE include:
Intrinsic currents measurements, such as: 
 Remnant magnetization 
   Embedded magnetic sensors (see figure below) 
 Flaw-induced perturbations 
 Johnson noise in metals 
 Eddy currents in an applied ac field (flaws) 

Hysteretic magnetization due to: 
 cyclic stress (strain) 
 simultaneous dc & ac magnetic fields 
Magnetization of paramagnetic, diamagnetic and 

ferromagnetic materials in dc fields. 

      
 A B C D 
SMM-701 magnetic field scans of an embedded strain sensor under a 4 cm thick concrete overcoating. A - bare 
sensor showing dipole characteristics, B - sensor under concrete, C - bare concrete. Image D = B – C is a digital 
subtraction of B and C showing that it is possible to image objects deep underneath magnetically complex coverings. 
The scans cover a 6 cm x 6 cm area. 

Medical Applications include: 
Studies of the Brain—Neuromagnetism 
 Epilepsy 
 Neonatal and prenatal Brain Disorders 
 Presurgical Cortical Function Mapping 
 Peripheral nerve and spinal cord studies 
 Drug Development and Testing 
 Stroke 
 Alzheimer’s 
 Neuromuscular Disorders 
 Performance Evaluation 
Animal Systems 
 Pharmaceutical drug development 

Studies of the Heart—Magnetocardiography 
 Arrhythmia 
 Heart Muscle Damage 
 Fetal Cardiography 
Other Medical Applications 
 Non-invasive in-vivo Magnetic Liver Biopsies 

(Ferritometry) 
 Studies of the Stomach—Gastroenterology 
  Intestinal and Mesenteric Ischemia 
 Lung Function and Clearance Studies 
 Peripheral and Single Nerve Studies 
 Organ Transplant Rejection Risk 
 Blood Flow Disorder 
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Tristan non-magnetic dewars Model 607 biomagnetometer Probe and dewar assembly 

  

 
 iMAG® electronics and laboratory probes LTS SQUID sensor HTS SQUID sensor 

  
 SMM-701 NDE scanning system Model SMM-770 Scanning SQUID Microscope 
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The following Tristan systems illustrate just some of Tristan’s capability to design and 
manufacture a broad range of sophisticated measurement systems. In particular, we have made a 
wide variety of high density, high number count, and close gap measurement systems. We also 
have extensive experience in refrigeration systems and cryocoolers extending over 20 years. Our 
biological and medical systems can be supplied with fully integrated with electronics, source 
localization software, gantries, and patient beds, each component designed to the specifications 
required for the application. 

Model 663 Spinal Cord Measurement System 
Designed to non-invasively measure spinal cord activity and localize the source of the activity. 
The system is adaptable for humans or animals. The system acquires data at the rate of 108,000 
samples per second on each of its 71 channels, more than 10 times faster than conventional MEG 
devices. The system includes 8 tensor reference channels for noise reduction; signal acquisition, 
processing and display workstations; a sensor positioning gantry; a patient bed; patient/sensor 
position indicator. 

   
(Left) Installed model 663 spine system dewar , showing pneumatically assisted x-y, and z- orientation control. 
(Center) Dewar insert, with array of 71 channels plus reference channels. (Right) Control electronics rack for 108 
kSample/sec data acquisition and RAID arrays for simultaneous monitoring, storage, and data upload. 

Ferritometer® 
Tristan’s Ferritometer® is a clinical 
instrument to quantitatively measure liver 
iron stores in patients suffering from 
Hemochromatosis, Thalassemia and Sickle-
Cell Anemia. The Ferritometer® uses 
biomagnetic liver susceptometry (BLS) to 
quantitatively and accurately measure iron 
stores in the liver and spleen for adults and 
children. Tristan has delivered this system to 
hospitals in Europe and the United States, 
Unlike needle biopsies, the BLS method is 
rapid, non-invasive and provides more 
accurate data. The Ferritometer® operates in 
an unshielded environment (no MSR). 
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microSQUID™ (animal study) Systems 
Animal experiments require that the detection coils be much closer (a few mm) than human 
MEG systems (typically 20 mm). Tristan’s microSQUID™ technology permits small diameter 
detection coils to be placed within a few mm from the dewar bottom. This combines high spatial 
sensitivity along with the unsurpassed sensitivity of SQUID magnetometers. MicroSQUID™ 

systems feature small diameter (typically < 5 mm) detection coils and very close (< 4 mm) 
spacing between the detection coils and room temperature. 

babySQUID® 
Tristan’s babySQUID® Neonatal Biomagnetometer is a MEG system specifically designed for 
detecting cortical function in newborns. The magnetometer is located in the infant bed with the 
detection coils pointing upward towards the infant. The rectangular device at the end of the 
infant bed is the projector for the optical positioning system. It is designed to operate without the 
need for a MSR. The measurement cradle and its companion electronics cart are portable and can 
be wheeled in and out of elevators, obstetric suites and neonate ICUs. It has 76 detection coils 
with a sensor coverage area of 300 cm2. Using 6 mm detection coils with 17 fT/√Hz sensitivity, 
its spatial resolution is four times greater than existing whole-head MEG sensors. An optical 
one-click 3D imaging system is used to track patient movements. Its award winning open 
architecture software is LabVIEW® based, making it easy to use and expand. 
 

monkeySQUID™ 
The monkeySQUID™ is a research tool made to meet the specific requirements of research on 
mapping functional neurophysiology in primates. It is used to non-invasively measure weak 
magnetic fields produced by electrical activity within the cortex and to characterize and locate 
the source of the activity. 

OTHER BIOMAGNETIC MEASUREMENT SYSTEMS 
The Model 637 Biomagnetometer (gutSQUID®) is used for measurement of the Basic Electric 
Rhythm (BER) associated with intestinal activity. The specific application is detection of 
Mesenteric Ischemia, a life threatening condition with no conventional reliable method of 
diagnosis. Pre-clinical trials are underway. Tristan’s personnel fabricated the first commercial 
system for HTS cardiac measurements in unshielded environments. Tristan has also built 
systems for peripheral nerve studies, adult magnetoencephalography and 
magnetopneumography. 
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10.6. BABYSQUID® BROCHURE 


