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Abstract: Precision tests of Local Position Invariance (LPI) involve many different methods in atomic, nuclear and gravitational physics,
astrophysics and cosmology, and many different epochs and environments. We present some methods for comparing or combining different
methods, either in a model-independent way or within simple scalar field models of variation. We focus on which methods are most sensitive to
cosmologically recent time variation, and also on tests of spatial variation within the Solar System.
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L Aftachmenis

Scenario Clocks WEP Oklo Meteorite Astro
a only x 013 (a) 12 0.033 0.32 0.44 (y)
ax 0074 () 0.014 0.039 0.015 0.013 (NH3)
ax 012 () 0023 0.064 0.026 0.022 (NH3)
o) /Mx 26 (u) 0.67 18 0.53 0.47 (NH3y)
o) /Mx 6.2 (u) 0.71 26 1.2 1.1 (NHs3)
y —42 X 032 () 0025 0035 0.069 0.075 (NH3)
y =70 ax 021 () 0.016 0.023 0.049 0.054 (NHs)
v =25 Y 025 (p) 0022 0040 0.056 0.044 (NH3)
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Table 4: Competing bounds on recent time variations in unified scenarios.
For each scenario we give 1o uncertainties of bounds on d(In X )/df in units
10"y, where X is the appropriate fundamental parameter. The column
“Clocks™ indicates whether a or u gives the stronger bound. the column ~As-
tro” indicates which measurements of astrophvsical spectra are currently most
sensitive.

At present these methods give null results up to redshifts about 0.5, but if a

nonzero time variation exists. we can determine for each unified scenario which
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L Attachments

Scenario X Clocks WEP Oklo Mleteorite Astro
a only " 0.13 () 12 0.033 0.32 0.44 (y)
ax 0.074 () 0014 0.039 0.015 0.013 (NHs3)
2S ax 0,12 () 0023 0.064 0.026 0.022 (NHs3)
o)/ Mx 26 () 0.67 18 0.53 0.47 (NH3)
o) [Mx 5.2 () 0.71 2.6 § & 1.1 (NHs)
ax B ol 0.025 0.035 0.069 0.075 (NH3)
ax D.21 (ax] 0.016 0023 0.049 0.054 (NH3)
ax 29 () 0.022 0.040 0.056 0.044 (NHs)

Table 4: Competing bounds on recent time variations in unified seenarios.
For each scenario we give 1o uncertainties of bounds on d(Iln X )/dif In units
10~°y—!. where X is the appropriate fundamental parameter. The column
“Clocks™ indicates whether & or u gives the stronger bound. the column “As-
tro” indicates which measurements of astrophyvsical spectra are currently most
sensitive.

At present these methods give null results up to redshifts about 0.8, but if a

nonzero time variation exists. we can determine for each unified seenario which
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