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Abstract

It is necessary for the 600-m-long KEK electron/positron injector linac to be aligned with an accuracy of sub-mm or
better in its primary alignment for coming upgrade.

We sequentially measured slope angles of the straight bars put on between each center of the neighboring aligning
base plates for the linac by using a precise level and obtained aligning straightness of the linac by integrating the
measured angles. This method has advantage not to be affected by any straightness references. Here, we adopted pairs
of contact feet under both ends of the straight bars for preventing distortions of the plates from affecting the measured
angles. Moreover, we adopted reversal measurement for the angle measurement for eliminating offsets of the
measurement system. It also reduces drifts of the system by adopting in each measurement.

As a result, straightness with the average reproducibility of 26 um (o) for the 71-m-long part of the linac could be
obtained, which can hardly be achieved by any conventional methods. The straightness agreed well with that obtained
by an alignment telescope, showing that they are fairly reliable.

Error estimation based on our error propagating model shows that straightness evaluation with reproducibility of
better than 0.6 mm (20) for a distance of 500 m, sufficient for upgrading the KEK linac, can be achieved. It also shows
that that of better than 1 mm (20) for a distance of 10 km, expected for the ILC project, can be achieved.
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