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Abstract

The NEG coating, which was developed by CERN, is a revolutionary technique that can make a beam pipe act as a
vacuum pump by coating the getter materials with the ability to adsorb gas molecules on the beam pipe surface. Using
the NEG coated beam pipes, the whole beam line in the accelerator can act as the distributed getter pumps. The NEG
materials used in CERN are alloys of titanium, zirconium, and vanadium. Titanium is one of the getter materials. In the
high-power beam accelerators, the titanium has been used as the beam pipe chamber material due to its low radioactivation
characteristics. The ordinal titanium surface has no getter function because it is covered with the titanium-oxide film. The
new technique, which removes the titanium-oxide surface by the sputtering and makes the titanium vacuum chamber
itself the vacuum pump like NEG coated chamber, has been developed. The clear evidence that shows the vacuum

chamber acts as the vacuum pump was successfully observed.
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Figure 1: Measurement results of AES for a titanium
sample. Auger spectrum (a) before and (b) after depth
profile analysis. (c¢) Depth profile of atomic concentration.
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Figure 2: Conceptual diagram of making a titanium
vacuum chamber as a getter pump.
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Figure 3: Experimental setup for characteristic
measurement for the titanium vacuum chamber as a
vacuum pump by the sputtering method.
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Figure 4: Change of the pressure P; and P- as a function of
time. The events are also described.
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Figure 5: Residual gas spectra in the system 2 at the points

A and B in Fig. 4.
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