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WHAT THE PAPER SAYS - WHAT IT DOESN'T - WHY IT MATTERS

DESI cosmic ruler t6 sharp ju, ati careful “boya” nipa
dark energy

DESI won expansion history universe pélii most precise baryon-acoustic ruler yet, ldti six million objects.
Lori own ré, ruler nda agree pélii standard model ti dark energy jé constant. Preference fiin evolving dark
energy han nikan nigba DESI combine pélii CMB ati supernova sample — 2.60 si 3.90 depending on
sample, below discovery threshold, sensitive si data pairing. Real question made precise, ki i se answer.
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Ruler kan ti a fi sound se

Ni ibere agbdyé, sddju irawo, hot plasma ti ordinary matter ati light i “dtin.” Pressure waves 1i rin nind r¢ ni ju half
speed of light lo, titi agbdyé fi tutu t6 fin atoms lati form, ringing néa si diré — 6 freeze preferred ijinna kékeré
kan sinu distribution of matter. Distance yen, sound horizon, jé nipa 150 megaparsecs 16nii (roughly 490 million
light-years), 6 st han gégé bi slight excess ti isup0 irawo ti ijinna yen ya, ni gbogbo itdséna ati epoch. Cosmologists
pe e ni baryon acoustic oscillation (BAQ), won si lo o gégé bi standard ruler: won bi frozen scale naa se ri 16ri
sky ni distances té yato, o si l¢ chart bi agbdyé se expand koja history r¢.

Dark Energy Spectroscopic Instrument (DESI) ni a k¢ 1ati won ruler yen ddadéa ju enikéni lo. First data release
re map BAO scale nind isup0 iraw0, quasars ati Lyman-alpha igb6 ti distant gas clouds — ju objects six million
lo, koja seven redshift bins lati redshift 0.1 si 4.2. Lati yo eniyan expectation kiro nintd &si, egbé nda run itdpale
blind, won hide cosmological answer 10w ara won titi ona fi locked. Ni margin 1il4, €yi ni most precise BAO
measurement ti a ti se.

DESI wa lori Nicholas U. Mayall 4-metre Telescope ni Kitt Peak, Arizona. Instrument naa feed thousands of
optical fibres si spectrographs, t6 1 yi positions 16ri sky si spectra ati redshifts fun millions of isupo irawo ati
quasars.
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Ki ni DESI?

Dark Energy Spectroscopic Instrument jé spectrograph 16ri Nicholas U. Mayall 4-metre telescope ni
Kitt Peak, Arizona. Ko “ri” dark agbdra taara — ko si ohun t6 1€ ri i nitori dark agbdra ko emit light.
Dipo bée 6 akosile spectra ti nipa 5,000 isupo irawo ati quasars 1éekan, 6 ka redshift object kookan 1ati
bi expanding agbdyé se stretch light r¢, 6 si ko three-dimensional map ti millions. Léyin nda a infer dark
agbdra 14ti bi map yen se fi cosmic expansion han bi 6 se i yi peld akéko. Fin whole chain — 14ti robotic

fibres si acoustic ruler — wo How DESI works.

PUEEEUREN

agbayé le 1 weakening pela akoko, té I crack standard cosmological awose. Claim yen ki 1 se invented, suigbon
rorun l4ti over-read. Honest ¢da specific sii, 6 si interesting sii: DESI ruler funra r¢, alone, agree pelu plain-vanilla
awose. Hint of tuntun physics han nikan nigba ti o combine DESI p¢ld data miiran — strength hint naa si depend

16ri which other déta you choose.

DESI baryon-acoustic ruler by itself consistent peli constant dark agbdra (cosmological constant). Preference fin
evolving dark agbara emerge nikan nigba DESI combine p¢li cosmic microwave abél¢ ati supernova apeere —

strength re si shift peld which supernova apeere.

Standard ruler, ati ona méji ti dark energy lé vary

BAO scale j¢ standard ruler: nitori a mo true length r¢ lti physics of early agbdyé, comparing true length
peld apparent iwdn ni ijinna kan so iye ti agbayé ti expand nigba yen. Measured kojd many distances, ruler
nda trace whole expansion history — ohun ti dark agbdra govern.

Ninu standard awose, ACDM, dark agbara jé cosmological constant: fixed agbara density of empty space
ti ko yi. Physicists label thuwasi r¢ peld “equation of ip0” parameter, w, ti fin true cosmological constant
jé exactly —1, everywhere ati always.

Lati iddanwo e&yi, o I¢ relax assumption ni ona méji. Simpler okan ni ki w jé constant miiran (si fixed in
akoko) — “wCDM.” Richer okan ni ki w change bi agbdyé se expand, described peli numbers méji: wy,
value today, ati w,, how fast it drifts. “wow,CDM” awose yii din kit si ACDM ni kéké wg = —1, w, = 0.
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Preference fiin w greater than —1 peld w, negative ni ohun ti “evolving dark agbara” timo si nihin-in:

dark agbdra ti repulsive sii ni past, t6 1i ease off now.

Ohun ti awon olukowé se

« Woén won BAO scale lati first year DESI ddta — isupo iraw0, quasars ati Lyman-alpha ighé — ju six million
objects 1o nind seven redshift bins spanning 0.1 < z < 4.2.

« Won run itdpale blind, won hide cosmological esi titi methodology fi fixed, 1ati guard against confirmation
bias.

- Won fit standard flat ACDM awose si DESI BAO alone, I¢yin nda combine pe¢li big-bang-nucleosynthesis
prior ati cosmic microwave abéle (CMB) léti Planck ati ACT.

- Won extend awose ni ona méji: constant dark-energy w (wCDM), ati time-varying wow, (wow,CDM).

« Won iddnwo time-varying awose nipa combining DESI+CMB peld yato type Ia supernova compilations méta
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— Pantheon+, Union3 ati DES-SN5YR — dip0 selecting Okan.
Wén place aala 16ri summed neutrino mass, wén si check how those aala move ti dark-energy abél¢ ba allowed
to vary.

Ohun ti won ri

DESI BAO alone consistent pela standard awose. Matter density jé 2, = 0.295 + 0.015, ati nigba dark
agbdra allowed constant w, w = —0.99f8:%§ — basically cosmological-constant value —1.

Combined pe¢li CMB ati lensing r¢, DESI gives €2,,, = 0.307 £ 0.005 ati Hubble constant Hy = 67.97 +0.38
km s~ Mpc~! (68.52 & 0.62 when paired peld nucleosynthesis ati CMB acoustic scale instead).

Ninu time-varying awose, combinations prefer evolving dark agbara — wy > —1 ati w, < 0. Preference
jé 2.60 fiin DESI+CMB; peli supernova apeere 6 di 2.50, 3.50, tabi 3.9¢ fun Pantheon+, Union3, tabi DES-
SNS5YR respectively. Sigma 11 won ijinna lati standard-model expectation; 50 ni usual discovery threshold, ko
si tdimo si pé interpretation correct — guide.

Left free, summed neutrino mass tightly bounded — labé 0.072 eV (95% igbékelé) fiin DESI+CMB — sugbdn
iwé iwadii so kedere pé bound yii loosens substantially ti dark-energy abéle allowed to depart 14ti ACDM.

Ohun ti eyi ko fi eri mule

Ko fi han pé dark agbdra evolving. DESI ruler funra r¢ consistent peld cosmological constant; hint evolution
han nikan nint combined fits, ati nint richer two-parameter awose.

Ko tim¢ si “ACDM dead” tabi “Einstein wrong.” Strongest number, 3.9, below 5o convention ftin discovery,
standard awose si si good fit si DESI alone.

esi ko sample-independent. Yi supernova compilation pada, significance move lati 2.5¢0 si 3.90 — ju full
sigma kan lo. ami t6 sensitive bé¢ si external dataset jé hint fin follow-up, ki i se measurement ti a bank.
slightly high against ACDM. Sugbdn iwé iwadii se homework r¢: 6 treat koké naa bi statistical fluctuation, 6
si fi han pé replacing gbogbo low-redshift (z < 0.6) DESI measurements peld older SDSS leaves dark-energy
¢si unchanged. Odd kéké tug DESI alone; ko prop up combined hint. Independent egbé ti tin examine role
re.

Neutrino-mass 2ala ko model-independent. O tight nikan ti abéle expansion fixed si ACDM; relax that, bound
relax.

Bawo ni ¢ri se lagbara t6?

Very lagbara gégé bi ijinna measurement. BAO ruler jé okan nind cleanest irinsé nind cosmology, DEST’s
is most precise yet, blind itdpale si jé safeguard t6 t¢ against reading hoped-for answer sint data.
Genuinely intriguing, not decisive gégé bi dark-energy claim. 2.60 preference 1ati DESI+CMB, rising si

3.90 peld most constraining supernova set, jé esi to ye si i telescope akéko — ki 1 se esi t6 overturn awose.
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Main reason fiin caution ni spread across supernova apeere; onkowé tiin check pé anomalous BAO kdké kan
ko drive esi.

- iwé iwddii sOra peld ara re¢: 6 report significance méta ways dipd quoting largest, 6 si flag model-dependence
ti neutrino esi. Overreach, nibi ti 6 ba wa, wa ninu retelling.

Ki nidi ti 6 1 se pataki?

Fuan quarter-century, “dark agbara” ati “cosmological constant” ti feree di synonyms, nitori gbogbo measurements
consistent peld w of exactly —1. DESI j¢é dataset akdko t6 precise té bée ti, combined peld others, 6 1¢ ask bdya
—1 nda drifts — ki answer md jé flat no. Eyi jé gidi shift nind what data 1& do. Sigbén kan néa precision jé ki
a ri bi hint se conditional: alive nind some ddta combinations, quiet nind others, sensitive ju si which supernova
catalogue paired pelid DESI. Posture t6 t6 ki i se dismissal tabi early revolution. O jé l4ti wo next larger DESI
release ati independent supernova apeere, ki a ri béya drift firm up tabi fade. Eyi ni “genuine maybe” se ri nint
cosmology, 6 ye ka report r¢ gégé bi maybe.

Akotan kedere

DESI ti won expansion history agbdyé pela best baryon-acoustic ruler yet, lati six million objects. Lori own r¢, ruler
nda agree peld standard awose ti dark agbdra jé constant. Combine peld cosmic microwave abéle ati supernova
apeere, preference emerge fin dark agbéra t6 1i change over akékdo — ni 2.60 si 3.90, depending on which
supernovae. Real, interesting hint ni, ki 1 se discovery: below threshold, significance yi p¢ld dataset pairing. Dark
agbdra e be evolving. DESI ti mu ibéere yen precise enough 1ati ye kd béere — ko tii answer re.

Awon orisun

DESI Collaboration, arXiv:2404.03002 (published in JCAP)
https://arxiv.org/abs/2404.03002

DESI Collaboration, JCAP 02 (2025) 021, DOI 10.1088/1475-7516/2025/02/021
https://doi.org/10.1088/1475-7516/2025/02/021


https://arxiv.org/abs/2404.03002
https://doi.org/10.1088/1475-7516/2025/02/021

	Ruler kan tí a fi sound ṣe
	Ohun tí àwọn olùkọ̀wé ṣe
	Ohun tí wọ́n rí
	Ohun tí èyí kò fi ẹ̀rí múlẹ̀
	Báwo ni ẹ̀rí ṣe lágbára tó?
	Kí nìdí tí ó fi ṣe pàtàkì?
	Àkótán kedere

