Pre-recombination resolutions to the Hubble tension
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- If H(z.....) increases then Silk damping angular scale must increase
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Stop calling it the Hubble tension!
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Stop calling it the Hubble tension!

See Poulin, TLS++ 2407.18292
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Two case studies: axion-like EDE and ‘new’ EDE

- Axion-like EDE is a cosmological scalar field initially fixed by Hubble friction which
then oscillates

- ‘New’ EDE is a field in a false vacuum which undergoes a phase transition
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What we learn from a fluid model
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Extensions:

» Coupling DM & EDE to address 53  £= %((%)2 + iy =V (¢) — mom(6)yy

Karwal ++ 2106.13290 ) = cp/Mp)
m moe
McDonough ++ 1811.04083 pm(9) 0

2¢%k?
Leads to enhanced DM growth:  Ger =Gw (1 T3 +a§d2V/d¢2

) Bean ++ 0808.1105

- o . U
* Modified gravity S = /d%, /—g [@R — g—(')uaﬁ,,a —A—V(o)+ Lm]
Adi and Kovetz 2011.13853 2 2
Abellan, Braglia++ 2308.12345 V(o) = ,154 /4

2
* Non-minimal coupling to address S = / d%f[ ol F(9) _ %vﬂqbV“cp—V(qb)]

fine tuning sakstein and Trodden 1911.11760
Gonzalez, Liang, Sakstein and Trodden 2011.09895 + SV [g,lu/]a ¢ n 3H¢ 4 V’(¢) . ,8 @(V),

Vs M pl

0.20

Lin, McDonough, Hill, and Hu 2212.08098




‘Model independent’ approaches?
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Very Early Dark Energy
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Projecting into the future

axEDE fit to DH WZDR fit to DH
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Stop calling it the Hubble tension!
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