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Abstract

Towards wider tunability and higher peak power, which bring great advantages for user experiments, a narrower gap
operation of in-vacuum undulators is being seriously considered at SACLA. For this purpose, the mechanical frame
should be enforced not only to support stronger attractive forces, but also to improve the long-term mechanical stability;
this is because the magnetic field evaluation using SAFALI revealed that the magnetic performances, after one year of
operation, have degraded in comparison to the initial condition. After many inspections regarding the problem, it has
become clear that lock nuts which fix magnetic arrays have been loosened under many load cycles brought by the gap
operation. In order to improve the long-term mechanical stability, we designed additional parts which strongly fixed
lock nuts without a major modification of undulator structure, and applied those to all BL3 undulators. After the
problems being fixed, commissioning toward a narrow gap operation of around 2.7mm will start from September, 2016.
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2.1 TrVal—HEEREE Figure 1: Schematic view of an undulator.
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Figure 2: Result of load cycle test.
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Figure 3: Schematic view of a driving system.
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(d) Downside additional nut

(e) Downside lock nut

(f) Downside status of use

Figure 4: Lock nuts and additional nuts.
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Figure 5: Result of load cycle test with additional nuts.
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