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EDE: a popular solution



the NPIPE tragedy

(Efstathiou, Rosenberg, Poulin 2311.00524)

EDE: 𝐻! at 3.7𝜎 from SH0ES

Planck PR4: high-l reanalysis



the model

(𝑓"#",% = 𝜌"#",%/𝜌&'&	)

github.com/marcobeiia/mAxiCLASS

the (physical) model

http://github.com/marcobeiia/mAxiCLASS


results



posteriors

more fields -> higher H0

𝑓!"
#,% ≠ 0	𝑎𝑡	1𝜎!

no need for the third field?

MORE FIELDS -> HIGHER 𝑯𝟎!!!!



chi2 per experiment

third field doesn’t improve the fit! 

what’s up with Planck?



1 vs 2 axions

(NPIPE TTTEEE)



wrapping up

EDE not ded yet!Planck likes it smooth :D

“what early expansion history 
solves the Hubble tension?”



thank you!



backup



EDE and H0



multi-axion EDE: binning choice



more on H0



H0-rd 
plane

(Knox, Millea 1908.03663)



Pantheon+,
DESI,
H0DN 
(axion sector)



full posteriors
(Pantheon+,
DESI,
H0DN)



(Pantheon+,
DESI)



1 vs 2 vs 3 axions



profile 
likelihoods!
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