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DESI claims that data prefers evolving dark energy over A\CDM

What is DESI? What was DESI's Claim? DESI's
Dark Energy Spectroscopic Survey (DESI) provides DESI's data suggests that on festing a dynamic :
state-of-the-art redshift measurements using its ‘5000 dark energy model (eg. 1), the maximum BAQO analySIS
roboftic eyes’. In their 2024 paper!, DESI used five ikelihood parameters stand in significant f d
types of tracers to measure Baryon Acoustic tension with the standard model of cosmology. ound 4
Oscillations and constraint cosmological parameters.
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Fig 1: DESI's Inference Pipeline SMoC.
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Dark energy models with an equation-of-state A Pivot Scale is the || PantheonPlus '
parameter w less than -1 present theoretical redshift at Whlc;h. the N s it _denSIty the
challenges (such as negative kinefic data’s constraining | h|ghest where
energies). The space of parameters leading to power is The highest. _
such models is called the ‘Phantom Regime'. DESI's analysis suggests we observe It?
for our universe, the
A ‘Phantom Crossing’ occurs if dark energy Phantom Crossing occurs OI’, are there
evolves from having w < -1 o having w > -1. within 1% of the pivot
These phantom crossings lack a theoreticall scale. uncontrolled
moftivation and can only be modelled via | . - . o . 7 t .
interpolation, commonly with Parameterized This new cosmic against scale factor. Blue dotted iifEEMarcates Sy stematics In
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Removing unphysical priors lessens the tension with ACDM

|
Testing the Influence of Bayesian Priors

Interpolated Models
Cortes and Liddle? remarked that PhantomX coincidence could arise from the influence of priors. They
conjectured that tapering priors may lessen this coincidence but also reduce the pull away from ACDM. (a la PPF) Stl‘ongly
Though there are no ‘right’ priors, scienfific claims should be robust against reasonable changes in analysis.
preferred over

physical models,

On replicating DESI's inference It we mask inferpolated : :
pipeline, we discovered that solutions and only search even against drastic
even drastic changes in priors for evolving dark energy h . :
vield an insignificant influence in non-phantom regime Chanhges In priors.
on the sampler’s preference i.e. Quinfessence-
for PPF models and that the Compatible models), the '
aforementioned PhantomX posterior shifts radically. Sl Ensurlng
colincidence persists robustly. g 19 ¥ wowabepulis . -
Fig 5: Parameter pairs lying above the : Crossing 10% before a, (Union
: : _— : rled region represlen’ryI quin’res\gence Ercnssingi;%:ftferap (F:ntheolnl qUI nt essence
II)‘I]SIL}OQI‘E[;I of w at Pivot IScales (Original Chains) compd’rible models. Black-crosses are n “ 8
antheontlus : DESI’ lts. ACDM soluti l t
| the ir?’rerfsseuc’rsion of ’rhestg)ljelcl?r?;s.les iy COmpat|b|l|ty Can!
Even amongst linearly hOWEVEI', r95t0re
evolving dark-energy =
models, imposing posterior closer to

guintessence compatibility
can leads the sampler
back to ACDM solution.

NCDM

Fig 6: Same set-up as Fig. 2 except ’
DESI's original result for PantheonPlus Write to me
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posterior after mposing Quintessence
compatibility is displayed in red.

Fig 4. Comparing w-parameter at the pivot scale
for chains with DESI's original and our 70% reduced
priors. We find no meaningful difference in the
posterior of the two Markov chains.
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