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Evaluating the consistency of CMB 
and DESI DR2  data in ΛCDM

Growing discrepancy between 
CMB and BAO data.
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DESI: arxiv:2503.14739, arxiv2503.14738

https://arxiv.org/abs/2503.14739
https://arxiv.org/abs/2503.14738
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Growing discrepancy between 
CMB and BAO data.

Evaluating the consistency of CMB 
and DESI DR2  data in ΛCDM
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- Given borderline differences, joint analyses should be performed with caution 

- Interpret joint ns results w.r.t. inflation with a grain of salt (arxiv:2507.12459) 
DESI: arxiv:2503.14739, arxiv2503.14738

https://arxiv.org/abs/2507.12459
https://arxiv.org/abs/2503.14739
https://arxiv.org/abs/2503.14738
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Model Class Preference over 
ΛCDM

Rescaling of lensing in CMB 3.1σ

Light relics <1.5σ

Modified recombination 2.0σ

Spatial curvature 2.5σ

Spatial curvature and varying electron mass 2.1σ

Neutrino mass 2.8σ

Dynamical dark energy 3.2σ

Axion early dark energy ~3σ

Differences between CMB and 
DESI can be accommodated by 2-3σ 

deviations from ΛCDM.
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https://arxiv.org/abs/2507.23355


Constraints from CMB and DESI

• With current data, no definitive evidence for a breakdown of ΛCDM 

• Evidence is moderate, 3σ-level 

• So far no detection by individual probe 

• Statistical fluctuation or systematic origin not ruled out
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More data needed for a stronger judgement (CMB, BAO, others)



Likelihood is public 
https://github.com/SouthPoleTelescope/spt_candl_data
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MCMC chains are public 
https://lambda.gsfc.nasa.gov/product/spt/

spt3g_d1_bandp_liklyhood_info.html 

https://github.com/SouthPoleTelescope/spt_candl_data
https://lambda.gsfc.nasa.gov/product/spt/spt3g_d1_bandp_liklyhood_info.html
https://lambda.gsfc.nasa.gov/product/spt/spt3g_d1_bandp_liklyhood_info.html
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Constraints on Inflationary Gravitational 
Waves with Two Years of SPT-3G Data

J. A. Zebrowski et al., 2025

- Using the SPT-3G D1 data, focusing 
on the large scale B-modes, we find 

 from SPT-3G alone 

- Proof of concept for LAT-based 
large scale B-mode analysis, with 
development of new analysis 
techniques (namely for polarized 
atmosphere)

r < 0.25

10Lennart Balkenhol | CMB-France 7 | October 13th, 2025

arxiv:2505.02827

https://arxiv.org/abs/2505.02827
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SPT-3G D1 QE

12Lennart Balkenhol | CMB-France 7 | October 13th, 2025

PRELIMINARY



Work led by Y. Omori, F. Bianchini,  
W.L.K.Wu, Y. Nakato ++

• SPT-3G D1 maps 

• Uses both temperature and 
polarization, but polarization 
dominates at large angular scales. 

• Will be used for cross-correlations 
with LSS surveys (DES/Euclid/
Rubin etc.), as well as delensing 
BICEP/Keck.
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SPT-3G D1 QE
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Summer and 
Wide field will 
bring in more 

data

Main field 
(All we just 
discussed)

Credit: Federica Guidi
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Extended fields 

• Ext-4k: main + summer (F. Guidi, IAP) 

• Ext-10k: main + summer + wide (A. Vitrier, IAP)
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With SPT-3G
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Extended fields 
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With SPT-3G

• Ext-10k: main + summer + wide 

• Combined Ext-10k survey will 
improve on Planck constraints by 
as much as 

• 2x for CDM parameters 

• 3x for single-parameter 
extensions!

Λ
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S. Raghunathan
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arxiv:2403.17925, Vitrier et al. (in prep)

https://arxiv.org/abs/2403.17925


Conclusions
- SPT-3G D1 data provide the tightest 

measurement of TE and EE on the small scales 

- CMB data is well described by CDM  and 
provides tight constraints on cosmological 
parameters 

- Ground-based experiments have comparable 
constraining power as Planck 

- Growing discrepancy between CMB and DESI 
data, which projects on CDM extensions 

- SPT-3G D1 is only the beginning for SPT-3G! 

- Please checkout paper and 
likelihood at  
https://pole.uchicago.edu/public/
data/camphuis25

Λ

Λ
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Back-up

18



19

CDMΛ



Axion early dark energy
Khalife et al., arxiv:2507.23355
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CMB only (95% C.L.)

Σmν
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CMB + DESI (95% C.L.)
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Discrepancy can project on CDM 
extensions

ΛCombining CMB and 
BAO data
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 tension with SH0ESH0

- Hubble tension at 
6.2σ from SPT-3G 
alone. 

- SPT+ACT and 
CMB-SPA are at 
6.8σ and 6.4σ 
tension, 
respectively.
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- Hubble tension at 
6.2σ from SPT-3G 
alone. 
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CMB-SPA are at 
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tension, 
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Consistency of CMB and 
BAO in CDMΛ
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Consistency of CMB and 
BAO in CDMΛ
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Lensing amplitude
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New light particles
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Modified 
Recombination

[Lynch et al., 2024]
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Constraints from CMB and BAO data on 
extended cosmological models
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Constraints from CMB and BAO data on 
extended cosmological models
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Constraints from CMB and BAO data on 
extended cosmological models
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ΩK
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CMB only

∑ mν

36

CMB + DESI



-w0 wa

 for CMB-
SPA+DESI

w⊥ = 1.91 ± 0.57
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CMB-SPA + DESI (2.9 sigma)
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• Extending with Summer 
• 2019-2023 
• 2600 deg2 
• 6.6 uK-arcmin 

• Extending with Wide 
• 2024 
• 6000 deg2 
• 8.8 uK-arcmin 

• Deeper in Main 
• 2019-2023 +2025-2026 

(+?) 
• 1500 deg2 
• 1.6 uK-arcmin



Full SPT-3G forecasts
[Prabhu et al., 2024]
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