Proceedings of the 18th Annual Meeting of Particle Accelerator Society of Japan
August 9 - 12, 2021, QST-Takasaki Online, Japan
PASJ2021 WEP008

KEKEFEEFASRICH T HtBkEER
THE EARTH CURVATURE OF KEK ELECTRON/POSITRON INJECTOR LINAC

MR *, MLmE—, OB
Madoka Tanaka*, Yuichi Okayasu, Takuya Kamitani
High Energy Accelerator Research Organization (KEK)

Abstract

The KEK electron-positron injector consists of two straight sections (~ 100 and ~ 500 meters) via 180 degrees of
arc section. Accelerator components for both straight lines are precisely aligned with a reference He-Ne laser measuring
their coordinates by quadrant silicon photo-diode mounted on one end of each girder. A full-scale survey for the injector
was demonstrated by a laser tracker and a digital level and the first weighted-network analysis was done in August 2020.
The first measurement data of the earth curvature along the beam line was evaluated by subtracting both the above data

sets.
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Figure 1: A schematic layout of the KEK e /e~ linac ac-
celerator.
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Figure 2: Level data of QPD (orange) and LT (red) are
compared. Residuals of QPD and LT are also overlaid
(purple). Locations of expantion joins are represented as
green lines.
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Figure 3: A polynomial fit for residuals of QPD levels and
LT (blue). Light blue line represents the earth curvature in
the case the earth radius of 6371 km. Locations of expan-
tion joins are represented as green lines.
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Figure 4: Evaluated the earth curvature with several years

of QPD data are compared. The geoid curve (light blue)

with the earth radius of 6371 km is also overlaid. Locations

of expantion joins are represented as green lines.
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Table 1: Evaluated Correction Height with Several Years
of QPD Data

Date Correction height [mm]
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03/27/2019 76
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Figure 5: Standard deviation of QPD measurements with
several years of QPD data are compared. Locations of ex-
pantion joins are represented as green lines.
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