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Introduction



Evidence for spatial curvature?
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[Planck 2018 results]
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+ Profound implications

Planck PS alone favours
K>0

Ho tension worsen

Degenerate with "lensing
problem” (A, > 1)

Goes away with other
probes

But are combinations
legit? [Handley, PRD, 2021]

* Qo nuisance parameter in ACDM



Large-scale structure observables in
curved space



Real space power spectrum
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Real space power spectrum
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Clustering observables: Redshift space distortions

Underdensity Overdensity

@ @ Real Space

O Q Redshift space
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—— best it SGC

Monopole

[Beutler et al, MNRAS, 2014]

Synthetic parameter: fog

Sensitive to normalisation of power spectrum



Clustering observables: Redshift space distortions

° ZPC function for K # 0 [Matsubara, Ap), 2000]
. ]‘778 in cosmology
+ Alcock-Paczynski corrections: 59 (F,ft) = &g (r, 1)
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Redshift space distortions: Alcock-Paczynski corrections
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fUS = |7
+ Large compllatlon of measurements: SDSS-1V, WiggleZ,
BOSS DR12, Vipers etc.
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Clustering ratio
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Clustering ratio

« Simple Alcock-Paczynski corrections: ijz(F) = n,5(r)

[Zzennaro et al, MNRAS, 2018]

- Determined using BOSS DR7 and DR12
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Results



Parameters and priors

« Simple power-law primordial PS
- 7 cosmological parameters:
{Qb,0h27QC,0h27H07T7In (1010A$) , Ns, }

. on Qp oh? to get CMB-independent results

Parameter Prior
Ql,=|)hz [0 100]
QC=|)/LZ [0 100]

Hy, [40, 100]
T [0, 0.2]
In(10*° 4g) [0, 100]
g [0.9, 1]

Oxo [—0.2, 0.6]

Quoh? N (0.0222,0.0005%)

78,0 [06 1]

Qm,l) [0 1]




Geometric probes

SN1a: JLA BAO: Planck likelihood
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[Planck results, 2018]

[Betoule et al, A\& A, 2014]
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- A, = 1(degenerate with curvature and not physical)



Datasets: Consistency in KACDM

» Which datasets can be combined?
+ Deviance Information Criterion

KACDM model

Comparison log,o I  Agreement/Disagreement
CR + BBN vs RSD + BBN 1.35 strong agreement
SNIa vs RSD + BBN 0.48 inconclusive
SNIa vs CR + BBN 0.14 inconclusive
BAO vs CR + BBN 0.07 inconclusive
BAO vs RSD + BBN 0.04 inconclusive
CMB vs CR + BBN —0.28 inconclusive
CMB vs SNIa —-0.7 substantial
CMB vs BAO —2.14 decisive disagreement

CMB vs RSD + BBN —2.75 decisive disagreement




Clustering alone at z < 2

I RSD + BBN m CR + BBN CR + RSD + BBN N CMB

* Ho > 62 km/s/Mpc
+ CRx RSD

* Qmo =0.26 £ 0.04
even without BBN
prior on Q, oh?

1 02 03 04 01 02 03 04
Qm,oh Qpm, oh?

Qo unconstrained

+ CR sensitive to shape of PS but sampled scales too small
- RSD: degeneracy shift in PS/As



Clustering + Geometric probes
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+ Flat ACDM okay without CMB .



Clustering + Geometric probes

« CR+RSD
+ Only BAO with ry free param

« Strongly depends on BBN prior
110 140 170 on Qp oh?
rq

- Agrees with base ACDM



Clustering + CMB

 CMB
W CMB + CR
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KACDM model

Comparison logjo!  Agreement/Disagreement
CR + BBNvs RSD + BBN  1.35 strong agreement

SNIa vs RSD + BBN 0.48 inconclusive
SNIa vs CR + BBN 0.14 inconclusive
BAO vs CR + BBN 0.07 inconclusive
BAO vs RSD + BBN 0.04 inconclusive
CMB vs CR + BBN 0.28 inconclusive

CMB vs SNIa -0.7 substantial

CMB vs BAO —2.14  decisive disagreement
CMB vs RSD + BBN —2.75  decisive disagreement
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+ Only CR compatible with
CMB

- Qo = —0.023+0.010



Conclusion



Conclusion

* New,
and CR in curved space

* Ho > 62 km/s/Mpc
* Qmo = 0.26 + 0.04

Qo = 0.004179 9200 .
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