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Abstract

The Japanese government (Ministry of Education, Culture, Sports, Science and Technology) has declared its interest
in the International Linear Collider (ILC) project to other governments and expressed a willingness to continue
discussions. This is an important step toward receiving a green light. In order to achieve stable ILC operation, it is
necessary to study the effects of ground deformation. We therefore examined data on ground deformation from electronic
reference points located near the Kitakami granitic rock body, which is a candidate site for ILC. Data from these electronic
reference points are released by the Geospatial Information Authority of Japan (GSI). The effects of earth tides and ground
deformation were studied using these data. We considered the impact of ground deformation on ILC operation by
comparing displacement of electronic reference points near the ILC candidate site with surrounding electronic reference

points.
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Figure 1: Conceptual diagram of PPP and RTK.
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Table 1: Error Source and Mitigation

Source Potential error size Error mitigation
Satellite clock Centimeter level precise
model 2m (rms) satellite clock
Satellite Centimeter level precise
ephemeris 2m (rms) along the LOS satellite position
prediction
Ionospheric 2-10m (zenith) Dual-frequency can
delay Obliquity factor 3 at 5° mitigate it completely
Tropospheric 2.3-2.5m (zenith) Precise model with
delay Obliquity factor 10 at 5° centimeter level
Multipath (open Code: 0.5-1m Carrier-phase is used
sky) Carrier: 0.5-1cm
Receiver Noise Code: 0.25-0.5m Carrier-phase is used
Carrier: 1-2mm

Table 2: Comparison of RTK and PPP

RTK PPP
eed for closely No (requires tens of electronic
situated Yes reference points over a wide
reference points area spanning continents)
Reception of
correction data Yes 'Yes (often via satellite)
Degree of ormally
precision within 1 cm Several cm
leme required nstantaneous |10-20 min
or convergence (Depending on receiver)
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Figure 2: Locatlon of CORS (Contmuously Operating
Reference Station) for PPP analysis.
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Figure 3: The results of PPP analysis including the
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Figure 4: The results of PPP analysis including the
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Figure 5: The results of PPP analysis without the influence

of a tide on January 1, 2019.
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Figure 6: The results of PPP analysis without the influence

of a tide on January 8, 2019.
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Figure 7: Location of CORS for baseline analy51s
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Figure 8: The relative position difference between Iwate
daitou and Esashi by baseline analysis.

Ground movement (mm

Time (day)

Figure 9: The relative position difference between Iwate
daitou and S Motoyoshi by baseline analysis.

Table 3: The Maximum Deformation Between CORS by
Baseline Analysis

(2019.1. 1~2019.2.26)

CORS (Continuously Operating E-W N-S U-D

Reference Station) (mm) (mm) (mm)

Iwate daitou < Esashi 9.6 4.8 20.8
Iwate daitou < Sumita A 2.9 4.7 12.0
Iwate daitou <& Mizusawa A 4.5 3.5 16.8
Iwate daitou < Kesennuma 2.9 3.5 19.3
Iwate daitou < Iwate Kawasaki A 2.4 3.1 6.5
[wate daitou < S Motoyoshi 3.0 5.1 5.1
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