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1. Expansion History Preferences of DESI DR2 and 
external data 

Phys. Rev. D 112, 023528 

https://journals.aps.org/prd/abstract/10.1103/zypq-s6nl


Results

H(z) = H(z)LCDM(1 + αi)
Modified-H Model

6 free parameters 
(as opposed to 2 in )w0wA

 parametrization is flexible enough 
to model the DESI data favoured  
expansion history!!

w0wa

Bansal & Huterer, Phys. Rev. D 112, 023528



…Later confirmed by independent studies

Lodha++, Phys. Rev. D 112, 083511



Corollary: CMB Compression

Bansal & Huterer, Phys. Rev. D 112, 023528

•Useful for non-physical models for which 
the CMB power spectrum cannot be 
evaluated 

•Means and Covariances calculated from 
Planck+ACT6 lensing  
LCDM chains 

•Validated against LCDM and w0wa CDM 
full CMB constraints 

vCMB ≡ (R, ℓa, Ωbh2)



2. The challenges with Late Time solutions for the 
Hubble Tension 

(In Prep) 



Hubble Tension as “M” tension

μ = 5 log10(dL) + 25
mapp = μ + Mabs

mapp = 5 log10(dL) + 25 + Mabs

{ΩM, ΩK, w0, wa . . . }
{SN Properties, H0}

mapp = 5 log10(H0dL) − 5 log10 H0 + 25 + Mabs

mapp = 5 log H0dL + ℳ Marginalized over in std analyses



Hubble Tension as “M” tension
Fixing M to SHOES Best-fit value

Calibrated by Planck LCDM sound horizon

Calibrated by SHOES Cepheids



Hubble Tension as “M” tension
Allowing M to be a free parameter

Calibrated by best-fit M after fitting 

BAO + CMB + Pantheon+ & SHOES 

MSHOES ∼ − 19.25 ± 0.027

Mth,best ∼ − 19.40∼ 5σ apart !



A simple expansion history modification 
cannot resolve this tension 

Mth,best − MSHOES



A simple expansion history modification 
cannot resolve this tension 



Allowing for a break in SNIa absolute  
magnitude significantly improves the Δχ2

ME
th,best

∼ − 19.40ML
th,best

∼ − 19.24



3. Full shape with FOLPSD 
(In Prep) 

(with U. Andrade, H. Noriega, A. Aviles & Issac Garzon)



FOLPS FOLPS-D

• EFT based code 

• Massive  and Modified 
gravity models 

• Computationally very 
fast (~ 0.2s/ PS)

ν

• Paper in preparation 

• Bispectrum included 

• EFT + a phenomenological 
damping term 

• The pheno. damping term 
allows modelling upto higher 
k (  as opposed to 

 in EFT) 

• Even faster (~ 0.1s/ PS, 0.02s/ 
BS)

kmax ∼ 0.30
0.20



FolpsD vs EFT (Abacus2gen Mocks LRG2  z0.800)



FolpsD vs EFT (Abacus2gen Mocks LRG2  z0.800)



FolpsD vs EFT (DESI Y1 Full Shape)



FolpsD vs EFT (DESI Y1 Full Shape + BAO)

~8 % improvement in ns

~25 % improvement in σ8



Thank You! 
Questions?



Extra Slides



Compressed CMB

vCMB ≡
R
ℓa

Ωbh2
=

1.7504
301.77

0.022371

R = 100 Ωb + Ωcdm + Ων,mhDM*/c

ℓa = πDM*/r*,

R → Shift Parameter

ℓ → Angular Accoustic Scale



EFT vs FOLPS-D

FolpsD = Damping(k||) x Folps


