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US team reports MRI 
at microtesla field 

Left: an artificially coloured MRI image of the brain, superimposed on a classical drawing of 
the skull, produced using a3T machine operated jointly by the University of Florida's Shands 
Hospital and the Gainesville Medical Center in Virginia. Right: MRI enables high-resolution 
images of human tissue such as the brain from virtually any angle. (University of Florida.) 

Imaging technologies are advancing at an 
incredible pace thanks to faster computers, 
more powerful magnets and more precise 
radioactive isotopes. One technique set to 
move forward is magnetic resonance imaging 
(MRI), which has been observed at microtesla 
fields for the first time. 

The basis of MRI is that a strong magnetic 
field applied to randomly spinning protons 
inside the atoms of the body, particularly 
hydrogen, will cause them to line up and spin 
in the same direction. A radio signal beamed 
into the magnetic field knocks the protons out 
of alignment, and as they fall back into align­
ment they release energy in the form of radio 
waves.The amount of energy released and the 
time it takes for the protons to line up again is 
unique for different tissues in the body, so a 
computer can take this information and 
create an image of that tissue. 

A tumour has a slightly different water 
density compared with surrounding healthy 
tissue, allowing computer processing and 
contrast enhancement to disclose its position 
to a trained observer. 

Until now, large magnetic fields have been 
required for MRI, limiting the availability of the 
technique. Recently, however, researchers at 
the University of California, Berkeley, and the 
University of Florida have imaged four 
columns of fluid with a field of 10 ̂ iT over 
several hours. 

In another recent development, researchers 
at the MRI Institute for Biomedical Imaging in 
St Louis have reported a new MRI technique 
called susceptibility weighted imaging (SWI). 
By measuring the differences in magnetic 
susceptibility of tissues in the brain, this tech­
nique gives unique information about veins 
and blood products. MRI images of blood 
vessels in the brain have been obtained with 
details never before possible. 

SWI can potentially detect angiogenesis -
the growth of blood vessels caused by cancer 
- and may improve diagnosis of Parkinson's 
and Alzheimer's diseases through its ability to 
monitor iron deposits in the brain. AIP 

Further reading 
RMcDermottefa/. 22 March 2002 Science. 

Cornell develops 
a flexible ceramic 
Researchers at Cornell University have used 
an atomic self-assembly technique to create 
a promising hybrid material with the flexibility 
of polymers and the strength and functionality 
of ceramics.The material was made by blend­
ing a known self-assembling molecule called 
a diblock copolymer with a ceramic. 

Although only small pieces have been 
made so far, they have enabled the material's 
properties to be tested. It is transparent, 
flexible and strong, and unlike a pure ceramic 
it does not shatter. In one form it is a good 
conductor of ions and could lead to a superior 
electrolyte for batteries and fuel cells. Another 
possible application is using the material to 
separate live proteins. 

The self-assembly feature could be used to 
create large batches of the material in many 
molecular configurations, possibly opening up 
new avenues for materials science. 

The molecular architecture of Cornell's 
flexible ceramic resembles a plumber's 
nightmare, but the new material has many 
valuable potential applications. (Wiesner 
research group, Cornell University.) 

New international 
society formed 
A new international society has been formed 
to address the demands for closer inter­
national co-operation for advancing muon 
spin rotation, relaxation and resonance 
(piSR) techniques. For more information see 
http://musr.triumf.ca/~isms/. 
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ASiE High Energy Systems Division 

X-Bcmd SYSTEMS 
Typical Electron Beam Energy (MeV} 
Typical Electron Beam Power (kW) 
Typical Electron Beam Head Mass (kg) 
Typical Overall System Mass (kg) 
Typical Characteristic Dimensions (mm3) 

EXTREMELY LIGHTWEIGHT, COMPAQ", EASY TO OPERATE, AND INEXPENSIVE 

1 to 12 
0.3 to 1 
160 
700 

700 x 5 0 0 x 4 0 0 

S-Band and L-Band SYSTEMS 
Typical Electron Beam Energy (MeV) 
Typical Electron Beam Power fkW) 
Typical Electron Beam Head Mass (kg) 
Typical Characteristic Dimensions {mm 
Scan Horn 

1 to 20 
1 to 30 
500 
1500 x 1 2 0 0 x 1200 
As required 

MEDIUM AND HIGH POWi l , IASY10 0 P i t A T | SMALL FOOTPiiNT 

OPTIONS: 
• Electron beam energy regulation while maintaining wall-plug efficiency (up to 40%) 
• Compact robot-mounted systems (up to 15 kW) 
• Turn-key installation with local biological shield (small footprint) 
• Custom design 
• Systems with electron beam energy up to 800 MeV 

PORTABLE AND COMPACT HIGH PO) 
BASED ON LINEAR ACCELERATORS 

KTRON BEAM SOURCE! 

AS&E High Energy Systems Divisions, 3300 Keller Street, Bldg 101, Santa Clara, CA 95054 
Phone* (408) 980-9729 Fax# (408) 980-8605 
Web Address: www.asehighenergysystems.com 
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