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Abstract

A new elliptically polarizing undulator (U#19) with an APPLE-II-type magnetic arrangement is being constructed at
the Photon Factory in KEK. The U#19 vacuum chamber is 4.1 m in length, and its beam channel with a 15x90 elliptical
profile and two cooling-water channels alongside are formed by extrusion of A6060-T6 aluminum alloy. The inner wall
of the beam channel is coated with a Ti-Zr-V Non-Evaporable Getter (NEG) thin film. Since the NEG coatings have a
highly effective pumping speed and a low Photon Stimulated Desorption (PSD) yield, sufficiently low vacuum pressures
can be achieved from the beginning of the beam operations. When a nominal beam current of 450 mA is stored, the inner
wall of the beam channel will be exposed to Synchrotron Radiation (SR) from the upstream bending magnet and its power
will reach 350 W over the entire length of the U#19 chamber. SUS-AI clad materials were machined and then TIG-welded
to the extruded aluminum bar, so that the ICF203 flanges on both ends of the chamber have a stainless steel knife edge.
After assembled, the U#19 chamber underwent the CERN-standard chemical polishing and the deposition of the NEG
coating; a thin film with thicknesses ranging from 1.0 to 2.0 um was deposited by means of DC magnetron sputtering.
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Figure 1: Cross section of the U#19 vacuum chamber.
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Figure 2: Structural analysis of the U#19 chamber carried
out by Marco Urbano (SAES Getters).
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Figure 3: Synrad+ simulation for the U#19 chamber. In this
figure, SR from B18 directly irradiates the right-hand side
wall of the beam channel, and a significant amount of the
SR reflects and irradiates the opposite side.
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Figure 4: Downstream end of the U#19 chamber.
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Figure 5: PSD yield data used for Molflow+ simulation.
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Figure 7: Evolution of the pressure profiles in the straight
section B18-B19 during the beam operations.
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Figure 8: U#19 vacuum chamber assémbly (a photo taken
at SAES Getters before the NEG-film deposition).
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Figure 9: NEG-coating device at SAES Getters.
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