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Abstract

The SuperKEKB accelerator is an asymmetric energy electron-positron collider that collides electrons at 7 GeV and
positrons at 4 GeV. The main ring tunnel is located approximately 10 meters underground and has a circumference of
approximately 3,000 meters, forming a circular shape with four sides flattened into straight lines. The straight sections
and the underground fourth-floor laboratories connected to them have piles driven into the foundation, but the arc sections
are placed in the ground without piles, in a free state. Additionally, the tunnel itself was constructed approximately 40
years ago for the Tristan experiment, and no major modifications have been made to the tunnel, including during the
KEKB era, which was the predecessor to this experiment. The relative height of the tunnel itself, which is affected by
ground movement, is important for the stable operation of the accelerator. Therefore, to investigate the long-term changes
in the tunnel's overall level, as well as the effects of the mechanical building expansion and the PF-AR direct beam
transport line constructed across the main ring during the renovation for SuperKEKB, annual level surveys of the tunnel
have been conducted using a Leica DNAO3 digital level. Additionally, we have also conducted measurements of the
relative height of the electromagnets installed within the tunnel. This paper reports on the status of tunnel level changes
to date, as well as a comparison between tunnel level and electromagnet height.
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Figure 1:Schematic diagram of SuperKEKB main ring and
Labs.
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Figure 2 : Measurements taken with a digital level mounted
on a portable tripod in the SuperKEKB tunnel.

Table 1: Specification of the Digital Level DNAO3
1 km FEAEARYER 0.3 mm

/T

1) 7 i P 1.8 m — 60 m (h> /LN 25 m FEFE)
/IR 10 um
HEERERE 1 em/ 20 mm (500 ppm)
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Figure 3 : Result of relative height measurement of the
SuperKEKB main ring tunnel.
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Figure 4: Dependence of distance from the center about inclination in each tunnel section.
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Figure 5:Result of annual displacement of the SuperKEKB
main ring tunnel.
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Figure 6: Dependence of distance from the tunnel center about annual displacement in each tunnel section.
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Figure 7:Result of relative height measurement of the
SuperKEKB main ring tunnel and magnet.
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Figure 8:Result of displacement of the SuperKEKB main
ring tunnel and tilt of magnet.
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