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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

H(z) H(z) H(z)

H(z).com

H(z)

Results

H(Z)com

H(Z)com

H(Z)com

-y
o
5

=
o
N

1.00

.
o
5

.
o
N

2
Redshift z

DESI DR2 BAO + CMB modified-H
T WolWg
./.\'
/ \'\
./ .\.
/ . e e—
Top=f----"z=== L
,. T
I .
DESI DR2 BAO + CMB + DESY5 modified-H
|—‘| - WoWj,
(|
I
oy
. E
/ \‘~l, ----------
Tr==t=--- J"""%'-':_"""""""'"_f.'__'.'—'-'-'~'——'-'—'-'—'":":"“f' “““““
/ e T e e = = = = =
r'
DESI DR2 BAO + CMB + Union3 " modified-H
e WoWg
RN
. ) e N o ==
! PP P T=T— Tt
A’ T
DESI DR2 BAO + CMB + Pantheon ---. modified-H
o WoWag
e
4 e it
.;f: et i ::::::_-_'_:_'_T_'::'.:::::ezuq---.;,(-. -------
0 1 3 4

Moditied-H Model

H(z) = H(2)"""M(1 + o)

6 free parameters
(as opposed to 2 in wywy)

wow, parametrization is flexible enough
to model the DESI data tfavoureo

expansion history!!

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



...Later confirmed by independent studies

# of free parameters

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



Corollary: CMB Compression

VeMB = (Ra fa? Qth)

BN DES| Y1 BAO+ CMB (Planck+ACT)
—— DESI Y1 BAO+Compressed CMB

e Usetul for non-physical models for which
the CMB power spectrum cannot be
evaluated ol

e Means and Covariances calculated from
Planck+ACTé6 lensing
L CDM chains

Validated against LCDM and wOwa CDM
full CMB constraints
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Bansal & Huterer, Phys. Rev. D 112, 023528



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

(In Prep)




Hubble Tension as “M” tension

mapp = § T Mabs
mapp —_ 5 loglo(dL) + 25 + Mabs

mapp — 5 loglo(HOdL) — 5 lOgIO HO + 25 + Mabs

My, = dlog Hyd; + M {——————— Marginalized over in std analyses

T {SN Properties, H,}
1820, p, Wy, W, ... |
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Hubble Tension as “M” tension
Fixing M to SHOES Best-fit value
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Hubble Tension as “"M"” tension

Allowing M to be a free parameter

01- Calibrated by best-fit M after fitting
% BAO + CMB + Pantheon+ & SHOES \
O
<:L 0.0 fmmmmmmmmmm e e 0} ----------l. I = -
M ~ —19.25 £ 0.027
| A Cepheids S____HOES
<011 0 s ~ o apart! |Mi, pest ~ — 19.40
@ DESIBAO o N
0= 102 107 100

Z




A simple expansion history modification
cannot resolve this tension
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A simple expansion history modification
cannot resolve this tension
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Allowing for a break in SNla absolute
magnitude significantly improves the Ay”
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3. Full shape with FOLPSD

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



FOLPS

Fast computation of non-linear
power spectrum in cosmologies
with massive neutrinos

Hernan E. Noriega,®’ Alejandro Aviles,”“! Sebastien
Fromenteau,’ Mariana Vargas-Magaiia®

® FFT based code

® Massive v and Modified
gravity models

® Computationally very
fast (~ 0.2s/ PS)

FOLPS-D

® Paper In preparation
® Bispectrum included

® EFT + a phenomenological
damping term

® The pheno. damping term
allows modelling upto higher

k (k,,,. ~ 0.30 as opposed to

max

0.20 in EFT)

® Fven faster (~ 0.1s/ PS, 0.02s/
BS)



FolpsD vs EFT (Abacus2gen Mocks LRG2 z0.800)
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FolpsD vs EFT (Abacus2gen Mocks LRGZ zO 800)
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FolpsD vs EFT (DESI Y1 Full Shape)

FS Y1 + ngo + BBN

fOlpSD Pog(kmax — 03)
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FolpsD vs EFT (DESI Y1 Full Shape + BAO)

FS Y1 4 nso + BBN + BAO

EFT  Po(kmax = 0.2)
folpsD  Pyo(kmax = 0.3)
I Planck2018
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Thank Youl
Questions?



Extra Slides



Compressed CMB

R 1.7504 R = 10()\ / Qb + chm + Qy,thM*/C
£

VCMB = a — 30177 fa — 7Z'DM>1</1">1<9
Q, h* 0.022371

R — Shift Parameter
¢ — Angular Accoustic Scale



EFT vs FOLPS-D

FolpsD = Damping(ky) x Folps

P(k, p) = D(k*u?) [PK(ka W + P1_joop(ks ﬂ)] + P'gt? (k, 1) + Pghot(k, p) -

D(x?) =

1 +x2°

x2 — (XFOG,p f O-Vk.u)za



