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Environmental investigation for underground gravity measurement at 
micro-meter scale

マイクロメートル規模での重力地下観測環境の調査
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立教大学理学部
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G02を親とする研究課題
G22 査定額 200千円
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令和2年度より開始（コロナで現地調査出来ず）
→ 今年度実施
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Experimental Constraints on Yukawa parametrization

Gravity not observed
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𝑮𝑮 𝑟𝑟 → ∞ = �𝐺𝐺𝑁𝑁
(1 + 𝛼𝛼)Weak at long scale

𝑮𝑮 𝑟𝑟 → 0 = 𝐺𝐺𝑁𝑁(1 + 𝛼𝛼)

Strong Gravity

𝐺𝐺𝑁𝑁 distance

Weak Gravity

Murata-Tanaka CQG 2015



Our analysis

Our experiments

Gravity not observed

Gravitational Wave

Apollo-11
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Experimental Constraints on Yukawa parametrization

Washington Data
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Newton-V status

50um 45mm tungsten

Kajihara 2019

missing mass  Depth 24um, Width 300um

Gap 10um, Wire Dia. 50um
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Test site @ Tokyo

Cockcroft–Walton Accelerator

Micro-gravity Lab.
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Test site @ CLIO
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Results

Kamioka-CLIO

Rikkyo

Seismic noise

Seismic accelerometer: Wilcoxon 731A/P31
noise: 0.03 μg/Hz^(1/2)

Signal Freq.

Expected 
Signal Freq.
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Summary

A. Seismic noise measured
10^2 suppression is expected

B. Tokyo to Kamioka moving is planned
Commissioning & feasibility test in 2022.
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