
 

Retired MRI scanner gets new life studying
the stars

April 4 2017, by Harriet Kim Jarlett

  
 

  

The ex-MRI scanner magnet has travelled all the way from Australia to be used
in an experiment at CERN’s ISOLDE facility. Credit: Karl Johnston/CERN
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A team of researchers has successfully taken a magnet from a
decommissioned MRI scanner used by a Brisbane, Australia, hospital for
scanning patients, and recycled it for use in an experiment at CERN's
ISOLDE facility.

The ISOLDE Solenoidal Spectrometer (ISS) project will design and
construct instruments to explore the nuclear reactions that occur when
stars explode in supernovae.

The decision was made to re-commission the 15-year-old magnet when
it was discovered that building a new one could cost almost 1,250,000
CHF. Instead, the entire process of shipping and re-commissioning the
retired MRI magnet was around 160 000 CHF (€149,500).

"Finding a suitable MRI magnet that can go up to a strength of 4 Tesla is
not easy, but we found out about this Australian magnet from our
collaborators at Argonne National Laboratory and it was exactly what we
needed," explains Professor Robert Page, of the University of Liverpool,
who leads the international collaboration using the magnet.

ISOLDE is CERN's radioactive ion beam facility, where they study the
different properties of hundreds of atomic isotopes.

Once the superconducting magnet arrived at CERN, the cryogenics team
got to work cooling it with liquid helium, to see if it was still capable of
producing the strong fields required by the ISS project.

The project, will take beams of radioactive ions, produced by
bombarding heavy nuclei with protons from the Proton Synchrotron
Booster (PSB) at CERN, and fire them at a heavy hydrogen (deuterium)
target inside the magnet itself. As the particles are fired at the target,
neutrons are transferred to some particles to create ions with unusual
numbers of protons and neutrons – these are the exotic ions studied at
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ISOLDE.

But this process leaves protons without their neutron partner. The strong
magnetic field from the MRI magnet causes these protons to spiral
backwards and land, just nanoseconds later, on a silicon detector.

From the position of the proton on the detector and its energy, the
energy levels of the exotic ions can be determined. In this way the team
hopes to understand how the forces in atomic nuclei with differing
numbers of protons and neutrons give rise to their very different
properties, and how elements are created by supernovae.
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