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DESI BAO DR1
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DESI+CMB+SN
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Preference for time-evolving dark energy ranges from  2.5σ − 3.9σ

What drives this preference?



DESI vs Planck CDMΛ
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DESI vs SDSS



DESI vs SDSS

 relative to CDM ∼ 2σ Λ
zeff = 0.51



DESI vs SDSS
 discrepancy 

 relative to SDSS LRGs  
at 

≃ 3σ

zeff = 0.7

 relative to CDM ∼ 2σ Λ
zeff = 0.51



DESI:

CDM analysisw0wa
CMB: Planck 2018, Planck&ACT CMB lensing
SN: Pantheon+



CDM analysisw0wa
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CMB: Planck 2018, Planck&ACT CMB lensing
SN: Pantheon+

DESI:
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Δχ2
CMB+DESI+SN = − 8.8

No significant evidence  
for time-evolving  

when using SDSS at   
and DESI at 

wDE(a)
z < 0.8

z > 0.8

Δχ2
CMB+(DESI⋆+SDSS)+SN = − 3.0

Δχ2 ≡ χ2
w0wa

− χ2
ΛCDM

CDM analysisw0wa
DESI: CMB: Planck 2018, Planck&ACT CMB lensing

SN: Pantheon+
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-analysisχ2
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-analysisχ2

I) Fit to LRG1 ( ) is not 
significantly improved after taking into 

account the full DESI data

zeff = 0.51
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-analysisχ2

I) Fit to LRG1 ( ) is not 
significantly improved after taking into 

account the full DESI data

zeff = 0.51

II) Minimum  for LRG2 ( ) 
improves by a factor of 2 after taking into 

account the full DESI data

χ2 zeff = 0.71
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-analysisχ2

I) Fit to LRG1 ( ) is not 
significantly improved after taking into 

account the full DESI data

zeff = 0.51

II) Minimum  for LRG2 ( ) 
improves by a factor of 2 after taking into 

account the full DESI data

χ2 zeff = 0.71
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-analysisχ2

LRG1 and LRG2 largely contribute 
into the DESI’s preference  

for evolving dark energy

 Statistical fluctuation 
New physics 



EFT of Dark Energy

cK = 1 cT = 0
αi(a) = ci ΩDE(a)

(w0, wa, cB, cM)



EFT of Dark Energy
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Modified gravity shows  

 preference over CDM2.4σ Λ
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EFTofDE vs CDM w0wa
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While modified gravity does not show a preference over ,  

it offers a physical mechanism to safely cross the phantom divide

ΛCDM

Model selection analysis

EFTofDE vs CDM w0wa



Conclusions

 DESI's preference for evolving dark energy is largely driven by 

the two LRG samples at  and , with the latter having 

the most significant impact 

 Modified gravity offers a viable physical explanation for DESI’s 
preference for evolving dark energy

 Future DESI DR3 and Euclid BAO data will help to clarify whether 
this is a statistical fluctuation or due to new physics in the dark 
sector

zeff = 0.51 0.71
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