Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

PASJ2019 THPHO023

ZR=mAIEICED K KEKB ASI2SDERRMERRTE 754 X > MR
STRAIGHTNESS ANALYSIS AND ALIGNMENT EVALUATION OF THE KEKB
INJECTOR LINAC BASED ON SUCCESSIVE THREE-POINT SURVEYING

A M, AR A

Tsuyoshi Suwada*, Kazuhisa Kakihara

Accelerator Laboratory, High Energy Accelerator Research Organization (KEK)

Abstract

Straightness analysis and alignment evaluation for the 500 m long straight section of the KEKB injector linac have
been performed based on successive three-point surveying with a laser tracker (LT). The precise laser alignment (LA) for
the long straight section can be performed to align accelerator units by using the laser fiducial line. The LT measurements
are applied to the components in the short straight and arc sections. It is often difficult to align local components at local
and short straight section at one time if the transverse displacements of the local components are relatively large, because
the laser fiducial is effective only for straightness evaluation of the long straight section along which the accelerator units
are installed. In such a case, it is effective to apply successive three-point surveying based on LT measurements. Based
on this method, it is possible to evaluate not only the straightness of any local section but also realignment of any local
section along any fitting curve without laser fiducial. It is important to investigate the error evaluation, and especially,
the quantification of it for successive three-point surveying itself. This report describes in detail fundamental successive
three-point surveying method with a laser tracker and the results on the straightness analysis and alignment evaluation at

local short straight sections of the injector linac.
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Figure 1: Measurement principle in the alignment evaluation of accelerator units based on successive three-point survey-

ing with a laser tracker.
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Figure 2: Joining principle of accelerator units in their alignment evaluation based on successive three-point surveying
with a laser tracker.
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Figure 3: Analysis results in the successive joining of accelerator units and components based on successive three-point
surveying with a laser tracker, (a) the result of the accelerator units and components of sectors C-5, (b) the side view, and
(c) the front view from upstream in the analysis results for the accelerator units and components between unit 3-5 and

4-7.
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Figure 4: Distribution plots of the finite difference in the joining analysis of unit-join axes in the (a) horizontal and (b)
vertical directions.
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