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Datasets Axiiap Significance A(DIC)

DESI —4.7 1.70 —0.8
DESI+ (04, wh, Whe)cMB —8.0 2.40 —-4.4
DESI4+CMB (no lensing) -9.7 270 -5.9
DESI4+CMB —12.5 3.10 —8.7
DESI+Pantheon+ —4.9 1.70 ~{s
DESI4Union3 —10.1 2.70 —6.0
DESI4+DESY5 —13.6 3.30 -9.3
DESI+DESY3 (3x2pt) -7.3 2.20 —2.8
DESI+DESY3 (3x2pt)+DESY5 —13.8 3.30 -9.1
DESI4+CMB+Pantheon+ —10.7 2.80 —6.8
DESI4+CMB+Union3 —-174 3.80 —13:5
DESI4+CMB+DESY5 -21.0 4.20 —17.2
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Model-independent

> test general quantities without
assuming a cosmological model

> cosmography




Our work

Model independent approach based on
Padé(2.1) expansion around a generic redshift pivot 2g

Defining generalized cosmographic parameters
extending Ho, qo, jo, So

H(29), q(20), j(20), s(20)
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Our work

Model independent approach based on
Padé(2.1) expansion around a generic redshift pivot 2g

Defining generalized cosmographic parameters | H(zy), q(z0), 7(20), s(20)
extending Ho, qo, jo, So

Write the Padé(2,1) expansion of cosmological observables in terms of
H(zy), q(20), j(20), s(z0) and then infer them from current data
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What's the Padé(2,1) approximation?

Generalized Padé(2,1) expansion in terms of cosmographic parameters:

ag = C(}L}Zo) (ZO n TZ A2—B 3)
a1:ch[A23_Bzg+%z0+2z0—|—l+(l+z0)<z0+ 20+A2 0)b1:|
1+b1(z—zo) ay = HZO |:2—A(21+ZO) + (A 2 —B zg + 7 ZO + 220 + 1)b1]

b — 2(1429)(A>—B)—3A4
1= 7 T3[2—A(1+2)) |
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Motivations

Advantages of new method
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e Reduction of truncation errors:
higher accuracy of theoretical cosmological
observables at higher 2 where data are
most available
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Motivations

Advantages of new method

e Reduction of truncation errors:
higher accuracy of theoretical cosmological
observables at higher z where data are
most available

e Higher precision in parameter constraints

arXiv:2509.16196
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Motivations

Advantages of new method

e Reduction of truncation errors:
higher accuracy of theoretical cosmological
observables at higher z where data are
most available

Relative error gy

Higher precision in parameter constraints
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Direct measurements of H(z) and g(2)
and verify preference for evolving dark
energy scenario
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Method

e Fitting predictions with data exploring 11 pivot scenario in z, € [0, 1] with Az; = 0.1
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Method

e Fitting predictions with data exploring 11 pivot scenario in z, € [0, 1] with Az; = 0.1

e MCMC performed with Cobaya to constrain H(zy), q(zo), j(20), s(20)

Dataset: DESI-BAO DR2 calibrated with 75" = (147.09 + 0.26)Mpc
SNla (PantheonPlus and DESy5)
Cosmic Chronometers

e Priors: H, €U[40,140]km/s/Mpc, q,, € U[-2,2],
72 € U[-5,5], s,, € U[-H,5]
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Results

Decorrelation and tighter
constraints on H(zg), q(z0), j(20)

B DESI+rg+CC+PP
I DES|+ry+CC+DESyY5
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Results

Decorrelation and tighter
constraints on H(zg), q(z0), j(20)

B DESI+rg+CC+PP
I DES|+ry+CC+DESyY5

Optimal range at zg ~ 0.3 — 0.6
with current data
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Results
Preference for Evolving Dark Energy vs Cosmological Constant scenario
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Results

Preference for Evolving Dark Energy vs Cosmological Constant scenario
./1/7 h(z (2)/Hog

Om(z) = (1+z 1

ACDM (Planck+DESI+CC+PP) ACDM (Planck+DESI+CC+DESyS5)

wow,CDM (Planck+DESI+CC+PP) | wow,CDM (Planck+DESI+CC+DESy5)
$ Cosmography (DESI+rg+CC+PP) ¥ Cosmography (DESI+rq+CC+DESy5)

X  wow,CDM
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Take home messages

Through this generalized cosmographic method we are able to

< Directly constrain H(z), q(z) and j(z) at different pivots with high accuracy

% Perform high-precision and model-independent tests of cosmic acceleration

s ldentify footprints of dynamical dark energy
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< Directly constrain H(z), q(z) and j(z) at different pivots with high accuracy
% Perform high-precision and model-independent tests of cosmic acceleration

% ldentify footprints of dynamical dark energy
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Backup slides
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Hubble parameter
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Implications for the Hubble tension
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