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DESI+CMB+SN
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Preference for time-evolving dark energy ranges from 2.5¢ — 3.9¢

What drives this preference?
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DESI vs Planck ACDM
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DESI vs SDSS
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LRG04<2<0.6 —— LRG+ELG08<2z< 1.1 SDSS
—— LRG06<2<0.8 —— ELG1ll1<z2<16 DES Y6




DESI vs SDSS

~(— LRG04<2<0.6
—— LRC06<2<08

+

—— LRG+ELG08<2z< 1.1
—— ELG1ll1<z2<16

SDSS
DES Y6

Zegp = 0.51

~ 20 relative to ACDM},




DESI vs SDSS

~ 3¢ discrepancy
relative to SDSS LRGs

at Zeff = 07
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wow,GCDM analysis
DEST: CMB: Planck 2018, Planck&ACT CMB lensing

Data et |[Nasw  SN: Pantheon+
BGS 0.30 1
LRG1 0.51 2
LRG2 0.71 2
LRG3+ELG1|  0.93 2
ELG2 1.32 2
QSO 1.49 1
Lya 2.33 2
MGS 0.15 1
BOSS DR12 |0.38and 0.51| 4
¢BOSS DR16| 0.7 2




wow,GDM analysis
DEST: CMB: Planck 2018, Planck&ACT CMB lensing

Data et |[Nasw  SN: Pantheon+
BGS 0.30 1
LRG1 0.51 2
LRG2 0.71 2
LRG3+ELG1|  0.93 2
ELG2 1.32 2
QSO 1.49 1
Lya 2.33 2
MGS 0.15 1
BOSS DR12 |0.38and 0.51| 4
eBOSS DR16| 0.7 2

—1.51
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B CMB + (DESI* + SDSS) + SN
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wow,GDM analysis
DEST: CMB: Planck 2018, Planck&ACT CMB lensing

Data Foff Ndata SN: Pantheon+ 2 2 2
BGS 0.30 1 Ay = Xsow, — XACDM
LRG1 0.51 y
LRG2 0.71 2
LRG3+ELG1|  0.93 7
ELG2 1.32 2
QSO 1.49 1
Lya 2.33 2
MGS 0.15 1
BOSS DR12 |0.38and 0.51| 4
eBOSS DR16 0.7 2
]
S
A)((2:MB+DESI+SN = — 8.8
A)(CZIMB+(DESI*-I—SDSS)+SN =—-3.0
No significant evidence
, , ; BN CMB -+ DESI 4+ SN
for time-evolving WDE(a) B CMB + (DESI*+ SDSS) + SN
whenusing SDSSatz < 0.8 | “*"II1 19 99  —ts 07 oo

and DESI at z > 0.8 wo
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y>-analysis

I) Fit to LRGI (z. = 0.51) is not G DESI
significantly improved after taking into
account the full DESI data LRGI > 0
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y>-analysis

I) Fit to LRG1 (z.4 = 0.51) is not nGske DESI
=0
significantly improved after taking into
account the full DEST data LRGI ® o
: :
IT) Minimum ¥ for LRG2 (2.4 = 0.7 LRG3+ELG1 ——
improves by a factor of 2 after taking into Lot
account the full DESI data |
QSOp
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y>-analysis
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I) Fit to LRGI (z. = 0.51) is not nGske DESI
significantly improved after taking into T
account the full DEST data LRG1: ® 0
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y>-analysis

and LRG?Z largely contribute
into the DEST's preference

for evolving dark energy

Statistical fluctuation
New physics




EFT of Dark Energy

a(a) = ¢; Qpgp(a)

(W()a Waa CB’ CM)




EFT of Dark Energy

B MG CMB+DESI+SN

a(a) = ¢; Qpgp(a)

(W()a Waa CB? CM)

wy = — 0.856 £ 0.062

— _ +0.28

_ +0.31
cpg =0.827 ¢

— +0.75
cyr = 0.88+075

Modified gravity shows
2.40 preference over ACDM
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based on best-fit y* values




EFTOfDE vs wyw,CDM

B wow,CDM Posteriors are consistent

MG
with wow CDM




EFTOfDE vs wyw,CDM

Bl ww,CDM
B MG

Posteriors are consistent

with wow CDM

Model selection analysis

Model | wow,CDM | MG

AxZ . —8.8 —12.2
AAIC —4.8 —4.2
ADIC —4.9 +1.7

While modified gravity does not show a preference over ACDM,
it offers a physical mechanism to safely cross the phantom divide




Conclusions

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

the two LRG samples at 7.+ = 0.51 and 0.71, with the latter having
the most significant impact

[ Modified gravity offers a viable physical explanation for DEST's

preference for evolving dark energy

[ Future DEST DR3 and Euclid BAO data will help to clarify whether
this is a statistical fluctuation or due to new physics in the dark
sector
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BN CMB
CMB + DESI
8 CMB + DESI + SN
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