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Testing of a ZEPTO tuneable permanent magnet
quadrupole at Diamond Light Source
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Electromagnets have traditionally been used in accelerators due to their wide range of tuneability with high
accuracy, but are a major factor in power consumption due to resistive losses in the coils and inefficiencies
in power and cooling systems. Use of permanent magnets can greatly reduce power consumption, but it has
proved difficult to produce the same range of tuning with comparable field accuracy and stability. A tuneable
permanent magnet quadrupole has been developed at STFC Daresbury Laboratory that moves permanent
magnet blocks relative to fixed steel structures that define the field, allowing strength to be changed while
suitable field homogeneity is maintained.
This prototype magnet has been installed in the Diamond Light Source booster-to-storage ring transfer line,
aiming to demonstrate the operation of ZEPTO (Zero-Power Tuneable Optics) technology on a real accelerator
for the first time. We present results of beam-based measurements of gradient and magnetic centre and
comparison with an existing electromagnet in the same transfer line, showing that it is capable of maintaining
the same injection efficiency as a traditional resistive electromagnetic quadrupole during normal operation.
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