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w(z) = -1
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FLRW universe imposes Ok(z) = Ωk0 

So that flat, FLRW universe results in : Ok(z) = 0 
Θ(z) = 1 if flat, FLRW universe

Goal : to combine type Ia supernovae (SNIa) and and Baryonic Acoustic Oscillations (BAO) data to obtain 

a model independent test of  FLRW and the curvature, using the Ok diagnostic.

Chris Clarkson, Bruce Bassett, 

and Teresa Hui-Ching Lu 2008

"A general test of the 

Copernician Principle"

arXiv:0712.3457v2

This test is independent of  

any DE model.
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DATA COMBINATION

SNIa
Pantheon+ and DES Dovekie

{zi, μi(zi)}

Using an Iterative Smoothing Algorithm, we reconstruct

at the BAO's redshifts.

BAO
From DESI DR2, transverse and radial mode 

of  the BAO give :
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ITERATIVE SMOOTHING ON SNIA DATA

• Smooth data over redshift without assumption on 

Dark Energy model

• Starting from any initial guess, each iteration 

minimizes the chi square

• The smoothing converge toward the solution 

preferred by the data, independently of  the initial 

guess.

• Usually, we only keep the reconstructions with 
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Results of  the iterative smoothing on 

Pantheon+ and DES Dovekie data.

All reconstructions are a better fit to the 

data than the best-fitting flat ΛCDM 

cosmology.

BAO transverse and radial mode have 

been overplotted but were not involved 

in smoothing.
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For all data combination, 100% of reconstructions are 

compatible with FLRW.

Preferences for positive curvature in Pantheon+ & DESI DR2, 

and for negative curvature in DESY5 & DESI DR2 appear, 

both are consistent with flatness within 3σ.
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Pantheon+ & DESI DR2 : 

Tension between SNIa and BAO

High redshift data drives the Ok diagnostic away 

from FLRW 

When considering ∆χ2
SNIA + dm, the deviation from 

FLRW strongly decreases, and the results are 

consistent with flatness, with a preference for 

negative curvature.

DES Dovekie & DESI DR2 : 

Better agreement between SNIa and BAO

All reconstructions are consistent with the FLRW 

metric, and flatness within 3σ, with a preference  for 

positive curvature.

DES Dovekie & DESY5 :The tension between Pantheon+ and DES on the value of  Oko has been alleviated by the update of the DESY5 dataset to DES Dovekie
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SELECTION
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Selection criterions :

• The selection on Pantheon+ reconstructions is heavily impacted by the change in selection criterion.

• The calculation of  ∆χ2
tot  assumes flatness



RESULTS

For each previous reconstructions we 

calculate Ok at the redshift of the BAO (see 

bottom row) :

And display their normalized likelihood in 

the top row.
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BAO
SNIa



EFFECT OF SELECTION ON SMOOTHING
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A tension between Pantheon and DESI DR2 appears, while the DES collection remains 

virtually unaffected by the change in selection criterion.
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Pantheon+ & DESI DR2: only 1% of  reconstructions are 

consistent with FRLW.

This inconsistency is driven by high-z data: for Pantheon+ & 

DESI DR2 (low-z), 100% of reconstructions are consistent with 

FRLW 

DESY5 & DESI DR2: 100 % of  reconstructions are consistent 

with FLRW

Overall, the reconstructions consistent with FLRW are also 

consistent with flatness within 3σ.


	Diapositive 1 Model independent   test of  the FLRW metric and the curvature in light of DESI DR2
	Diapositive 2 the standard ΛCDM model
	Diapositive 3 the standard ΛCDM model
	Diapositive 4 the standard ΛCDM model
	Diapositive 5 the standard ΛCDM model
	Diapositive 6 Test of FLRW metric and flatness
	Diapositive 7 Test of FLRW metric and flatness
	Diapositive 8 Test of FLRW metric and flatness
	Diapositive 9 Test of FLRW metric and flatness
	Diapositive 10 Test of FLRW metric and flatness
	Diapositive 11 DATA COMBINATION
	Diapositive 12 DATA COMBINATION
	Diapositive 13 DATA COMBINATION
	Diapositive 14 ITERATIVE SMOOTHING ON SNIa DATA
	Diapositive 15 ITERATIVE SMOOTHING ON SNIa DATA
	Diapositive 16 ITERATIVE SMOOTHING ON SNIa DATA
	Diapositive 17 ITERATIVE SMOOTHING ON SNIa DATA
	Diapositive 18 Smoothing results
	Diapositive 19 Smoothing results
	Diapositive 20 Smoothing results
	Diapositive 21 RESULTS
	Diapositive 22 RESULTS
	Diapositive 23 RESULTS
	Diapositive 24 CONCLUSION
	Diapositive 25 Back up
	Diapositive 26 Selection
	Diapositive 27 RESULTS
	Diapositive 28 EFFECT OF Selection ON SMOOTHING
	Diapositive 29 RESULTS

