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1) Long Racetrack Magnets go the Distance

2) Super Test Results for a Superconducting Magnet

Katie Yurkewicz, katie.yurkewicz@cern.ch

Paul Preuss, paul_preuss@lbl.gov

The ý rst item below is by Katie Yurkewicz, Ph.D. in nuclear physics, who handles press and public inquiries 
for United States participation in the Large Hadron Collider (US/LHC) at CERN, the European Organization 
for Nuclear Research near Geneva, Switzerland. Following her story is Science@Berkeley Labôs take on 
the Labôs participation in the LHC magnet upgrade project, ý rst published in our inhouse magazine, Today 
at Berkeley Lab.

Long Racetrack Magnets go the Distance
The Large Hadron Collider wonôt start up until next year, but physicists and engineers in Europe, Japan 
and the U.S. are already working toward collider upgrades. In a major milestone for the U.S. LHC 
Accelerator Research Program (LARP), the ý rst ñLong Racetrack Shellò magnet, a precursor of an 

upgraded superconducting quadrupole magnet, 
was successfully tested the week of 23 July, 2007 at 
Brookhaven National Laboratory (BNL). 
The U.S. group is working toward upgrades for the 
ñinner tripletò quadrupole magnets that perform the 
ý nal focusing of the particle beams prior to collision. 
Due to the magnetsô proximity to the interaction points, 
the inner triplets are built to withstand high doses 
of radiation without failing. An upgraded, higher-
luminosity LHC will mean a hotter environment for 
the magnets.
Because upgraded inner triplets will need to operate 
at a higher temperature and higher magnetic ý eld, 
the U.S. team from BNL, Fermilab, and Lawrence 
Berkeley National Laboratory is evaluating niobium-
tin (Nb3Sn) technology for the magnet coils, rather 
than the well-established niobium-titanium used in 
current LHC magnets. 

ñNb3Sn magnets would be an advantage because they can run at a higher temperature and higher 
magnetic ý eld gradient, but the material is really hard to work with,ò explained BNLôs Peter Wanderer, 
LARPôs magnet systems leader. A European project, CARE/NED, is also investigating Nb3Sn conductors 
for use in upgraded LHC magnets.

One coil of the Long Racetrack magnet is moved 
into the reaction oven at BNL. 
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