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Modified Gravity
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Frequency shift

Existing tests
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Dilaton

Jordan frame
[Brax et.al 2010 PRD]
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Force vs Potential
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Gravitational redshift

Jordan frame Newkowniawn Limik
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Continuous model

Continuous

 Pave = PminlPave)
l ¢1 ‘ 05
Material Osmium Water Air Dilute gas UHV XHV IPM

Mean density pave(kg/m°) 2.26 x 10* 10° 4.2 4.2x107° 4.2x 1077 4.2x 107" 4.2 x 102!
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stronger coupling
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Water/Osmium
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[Hu et al., 2509.24622]
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Actual experiment

excluded by environment
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Discrete
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Discrete model
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approximate spherical symmetry
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Material

Material Osmium Water Air Dilute gas UHV XHV IPM

Mean density pave(kg/m°) 2.26 x 10* 10° 4.2 4.2x107° 4.2x107° 4.2 x 1071 4.2 x 1072

Particle density po(kg/m?) - - 10° 10° 10° 10° 10°
Particle size R(m) - - 107t 1071 10— 10 10~ 10 10~ 1°
Mean distance Lg(m) - - 10~ 108 10—° 10~ 4 10~ 2
Reduced size R - - 101 102 104 10~° 10~°
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10—10
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difficulties in numerical integration
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Two low-density
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[Hu et al., 2509.24622]
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Low & high

[PM/Water

[Hu et al., 2509.24622]



Conclusions & discussions

Continuous model

Increase (decrease) density can detect higher (lower) energy scale

Improving the accuracy of clocks can constrain weaker coupling region

Despite limitations, still quite large regions can rule out in the foreseeable future

Discrete model

One low density (hot exceed air), one high density, clocks with accuracy
between 1071° and 107" can constrain the parameter space

Two low density, can not constrain any area with nowadays technology

16



