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The significant deviation from the ACDM
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The significant deviation from the ACDM
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CMB Side -- Differences among CMB Datasets
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CMB Side -- Differences among CMB Datasets
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SNIa Side -- Potential Systematics in the DESYS
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After subtracting 0.04 mag. from the low redshift subsample, the best fit
ACDM cosmology is now indistinguishable from the best fit Planck
ACDM cosmology and there is no preference for evolving dark energy.
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SNIa Side -- Potential Systematics in the DESYS
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SNIa Side -- Potential Systematics in the DESYS
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SNIa Side -- Potential Systematics in the DESYS
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BAO Side -- Problem in DESI BAO

Tracer Lya
Isotropic BAO Distance Lis BAO Distance Ratio

1.04 - 1 3% === Planckl8 ACDM with 1o ]
i ; ‘35 110} —— DESI DR2 best-fit ACDM 1
T Lo2F Twl 1 A [ ]
N e oy o
3 :T l = 1.00f
= 0.98 1 2 1 _
a @ DESI DR2 Z 0.95f ]

0.96 | ® DESIDR1I 1 — i

. AP A S | A 09% " vl L 1 L .
0.0 0.5 1.0 1.5 2.0 2.5 .0 0.5 1.0 1.5 2.0 2.5 3

106 Perpendicular BAO Distance S -1
7 1.04f
'-O 3
= ~—
E102F T ~<fo__
SN I o -l ______
; 1.00 ﬂ T =

< F <

£ 0.98f £ 0.950f ] -
S ool @ DESIDR2 | & vossh @ DESIDR?
! 5 DESI DRI M 5 DESIDRI |

0'9%.0 015 110 115 2j0 2.5 0'90%.0 015 110 1?5 210 2.5

Redshift Redshift

DESI Collaboration, PRD 112 (2025) 8, 083515

2025/10/17

(NN TN W TN NN TN TN TN T A TN NN TN AN TN N T O AN TN Y T S N N T T 1

[ | Dv& Fap w/o LRG1
Dy & Fyp w/o LRG2
Al Dy & Fap

-1.1

-1.0 -0.9

Wy

-0.8

-0.7 -0.6 -0.5

Zhengyi Wang, et al., MNRAS 534 (2024) 4, 3869

12



BAO Side -- Discrepancy between SDSS and DESI
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Where does the dominant issue lie?

Can the combined constraints from CMB, SNe Ia, and BAO truly not favor ACDM?
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Name

Likelihood

ACT-DR6

act_dr6_cmbonly!

ACT-DR6-Lensing

ACT-DR6 + act_dr6_lenslike.ACTDR6LensLike?

Planck

planck 2018_lowl.TT3

planck_2018_lowl.EE3

planck NPIPE highl CamSpec. TTTEEE3

Planck-Lensing

Planck + planckpr4lensing.PlanckPR4Lensing*

SPT

spt3g_2022. TTTEEE®

WMAP

wmaplike . WMAPLike®

SDSSBAO

bao. sdss_dr7Jngs7

bao. sdss_dr12_lrg_bao_dmdh7

bao. sdss_dr16_1rg_bao_dmdh7

bao. sdss_dr16_bao_elg7

bao. sdss_dr16_qso_bao_dmdh7

bao.sdss_dr16_baoplus_lyaut o’

bao. sdss_dr16_baop1us_1quso7

DESIDR2

bao.desi_dr2’

DESY5: 194 low z SNe (DES-lowz) and 1635 SNe (DES-SN) collected
during the full five years of the Dark Energy Survey Supernova Program.
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CMB + SDSS BAO + DESYS
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CMB + DESI DR2 BAO + DESY5
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Compare SDSS and DESI DR2

Planck-Lensing-+

Parameter eBOSSBAO+ DESI-DR2BAO+
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Conclusions
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We find that the combination of non-Planck CMB, BAO, and DES-SN remains consistent with
the ACDM.

The low-redshift portion of the DESYS sample is identified as the primary contributor to
deviations from ACDM.

Planck CMB data is also a key factor driving the constraints away from ACDM.
Both ACT-DR6 lensing and Planck PR4 lensing have only minor, yet non-negligible, impacts.

The choice of BAO data may has a substantial impact: replacing SDSS BAO with DESI-DR2
BAO not only tightens the constraints but also shifts the best-fit values of wy and w,, thereby
enhancing the deviation from ACDM.

Thank You !
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