Litmus Tests of the Flat-ACDM
model with stage IV surveys
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e |sthere apreferred orientation between
the position angle of the optical galaxy and
the direction of the VLBI jet?

APA = Jet PA - minor axis PA

e VLBI catalogue: Astrogeo

e Optical shapes: DESI Legacy Survey
(and others)

e Found weak but significant alignment
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Advanced Statistical Methods

Model-dependent Methods Model-independent Methods
I Widely used: more straightforward (model-fitting), “easier” & Less straightforward; overfitting problem
CMore constraining power & Less constraining power

& Bias towards the (assumed) model vs. © More flexibility

. & No bias towards any model
MCMC, Nested sampling
@ Can detect unexpected features in the data

Gaussian Process, Iterative Smoothing, Crossing Statistics, ...

Both approaches can and should be used together



How to test the FLRW metric and the curvature?

Clarkson et al. (2008): in an FLRW universe: Om diagnostics (Sahni et al. 2008) in
' 7 , ) a flat ACDM universe:
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How to test the FLRW metric and the curvature? T
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Forecast: LSST SNIa + DESI 5Y BAO
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Forecast: LSST SNIa + DESI 5Y BAO
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Direct reconstruction of the Expansion History: 22
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E— Flat A

Forecast: LSST SNla + DESI 5Y BAO
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Flat A kA Flat PEDE
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Forecast: LSST SNIa + DESI 5Y BAO
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Summary

e LSST SNIla:
e Allow for accurate reconstruction of the expansion history regardless of DE

e Combination with DESI Y5 BAO: DE-independent
e measurement of Hyry
e Test of the FLRW metric

e Measurement of the curvature parameter 2,
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