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I. What is ShapeFit?
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ShapeFit methodology
I. What is ShapeFit?
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II. Overview of datasets
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Compressed and Cosmological results
III. Results
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Compressed (model-independent!) parameters Cosmological ( CDM) parametersΛ
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Exceeding Planck precision of 0.008!
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Impact of BBN prior
III. Results
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Varied cosmological parameters Derived cosmological parameters

TT+TE+EE+lowE+lensing TT+TE+EE+lowE+lensing

https://arxiv.org/abs/2204.11868
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Extended cosmologies (official eBOSS results)
III. Results
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Alam et al, 2007.08991

https://arxiv.org/abs/2204.11868
https://arxiv.org/abs/2007.08991
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Extended cosmologies (ShapeFit results)
III. Results
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SB, HGM, LV, 2204.11868

Sum of neutrino mass of  excluded by  at 95% CLΣmν = 0.4 eV m

https://arxiv.org/abs/2204.11868
https://arxiv.org/abs/2204.11868
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III. Results
Validation on high-precision mocks
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Results submitted to PTchallenge website by Takahiro Nishimichi

https://www2.yukawa.kyoto-u.ac.jp/~takahiro.nishimichi/data/PTchallenge/ 

On arXiv:

2201.08400 

https://arxiv.org/abs/2204.11868
https://www2.yukawa.kyoto-u.ac.jp/~takahiro.nishimichi/data/PTchallenge/
https://arxiv.org/abs/2201.08400
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• BAO+RSD+Shape analysis of BOSS+eBOSS delivers tightest 
constraints on  to date


• ShapeFit compressed variables constrain model extensions 
without need for combination with Planck


• With respect to classic BAO+RSD analysis, ShapeFit delivers 

• 2x more constraining power for all Samples combined 

• Beyond LCDM: up to 5x more constraining power


• identical constraining power when combining with Planck


• Everything you need to compare your favourite model to 
eBOSS+BOSS data: Appendix E of 2204.11868 

Ωm

IV. Conclusions
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• For DESI: BAO+RSD remain most important observables, but 
measuring Shape in model-independent way still interesting for 
number of reasons:


• Assure template independence of BAO+RSD measurements


• Assess impact of systematic effects (both due to observation and 
nonlinear modeling)


• Hint towards new physics (see also SB, HGM, LV 2106.11931)


• In prep: Use Shape to measure H0 independent from standard 
ruler

IV. Outlook
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https://arxiv.org/abs/2204.11868
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Can ShapeFit shed light on Hubble tension?
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Backup Slides
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Consistency between Samples
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Shape
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What is the residual parameter dependence of power spectrum 
after rescaling with ? — Look at P(k) derivative response:rd

Major effects: 

- Scale dependent slope → m

Evaluate slope  at some pivot scale  m kp

kp

Draw corresponding step function

https://arxiv.org/abs/2204.11868


Cosmology from Home 2022,    Model-agnostic interpretation of BOSS+eBOSS data, 2204.11868,    Samuel Brieden, Hector Gil Marin

LCDM
Numbers
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Extended cosmologies
Numbers
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Systematic Tests
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