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ERROR ESTIMATION FOR ACCELERATOR ALIGNMENT USING SURVEYING NETWORK
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Abstract

Surveying networks are widely used for evaluating alignment of large particle accelerators. We analytically estimated
error propagated to the results obtained by the surveying networks by using our stitching model.

Here, we estimated effects of the measurement parameters, that is the total measurement length |, the partial
measurement length lu, the measurement interval s, and overlapping ratio k for evaluating alignment of the components
for approximately 100 m of circumference part of the cERL, which has been constructed in KEK.
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Figure 1: Stitching using least square approximation lines,
where | expresses the total measurement distance.
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Figure 2: Analysis model for the error propagation. (Xi;, ;)
stands for the j-th measurement for the i-th partial profile.
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Figure 3: Estimated coefficients of error propagation K.
as functions of measurement interval s and partial
measurement length lu.
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Figure 4: Estimated coefficients of error propagation K,
considering the error proportional to the measurement
length.
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Figure 5: Estimated coefficients of error propagation K,
considering the error proportional to the measurement
length and distributing the error of closure.
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Figure 6: Estimated coefficients of error propagation K,
expressed by figures 5 (a) and (b) as functions of number
of measurements n and partial measurement length lu.
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