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Hubble Tension
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Hubble Tension

Figure by Tristan L. Smith



Hubble Tension

Early time modification
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Early time modification

CMB Peaks /

'

I
'
I
|
'
1

\

-

- -
- -

Figure by Tristan L. Smith

eBOSS collaboration

180

ACDM

1601 <

rq [Mpc]

140 1

Distance Ladder

BN BAO

EEN BAO-+BBN

B BAO+Distance LacN
B CMB T&P

120
60

65

Ho [km/s/Mpc]



_____
- oals

CMB Peaks /

'

I
'
I
'
'
1

\

-

- -
- -

Figure by Tristan L. Smith

Hubble Tension

Early time modification

Do 1/,
re o< 1/Hp.

r
1/[_1 POSt

Very well tracked expansion
history

180

140 1

120

60

eBOSS collaboration

ACDM Distance Ladder

BN BAO
N BAO-+BBN

65 70 75
Ho [km/s/Mpc]



Early Dark Energy

Including new components prior to recombination is one
of the most likely categories of solutions to the HO tension. (Hubble Hunter's Guide, 2019)

Early Dark Energy (v.Poulin et al, 2019)
axion-like particle with a periodic potential

V(9) = Vol —cost), Vy=m"f"
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Early Dark Energy

Including new components prior to recombination is one
of the most likely categories of solutions to the HO tension. (Hubble Hunter's Guide, 2019)
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EDE vs Data Constraints

EDE & the question of tension trading
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EDE meets eBOSS

Goal of this Project:

Use eBOSS full shape analysis to put constraints on EDE

Hill et al. 2020
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EDE meets eBOSS

Goal of this Project:
Use eBOSS full shape analysis to put constraints on EDE

Full shape analysis: 104}
Modelling multipole moments of galaxy power spectrum in
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EDE meets eBOSS

—— CLASS _EDE il et al. 2020

Gives 17, including the evolution of EDE scalar field
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EDE meets eBOSS

: EZmock LRG: Gaussian prior
. . . L L I
Currently investigating prior choices: |
(Donald-McCann, Zhao, RG in prep.) |
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: EZmock LRG: Gaussian prior
. . . L L l
Currently investigating prior choices: |
(Donald-McCann, Zhao, RG in prep.) |
i
. I
EFTofLSS has 7 nuisance parameters: :
. 1
® 3 galaxy bias parameters A |
® 2 counterterms ! |
® 2 stochastic parameters o l |
0.70 : :
< T D |
Shift in posteriors, which depend on prior choices 065 ! !
(Simon et al. 2022, Carrilho et al. 2022) 5 66 | i |
I I
: e PN S
1.0} ' _ : i ]
1 I I
Theoretical argument: |size ~ O(1)— prior: N (0, 2) 09 : - : : :
& I 1 I
g osf~"TTTT AT Ve S . l
=) I I l
’ e l [ l | I
Shift in sigma8 becomes important in EDE analysis | : i ! ] !
1 I I
0.125 01'310 0.135 0.250 0.I65 I0._110 0.I75 016 0f7 0|8l 0.19 iO

Qm h sigma8



EDE meets eBOSS

EZmock LRG: Jeffrey's prior
EZmock LRG: Gaussian prior

Currently investigating prior choices:
(Donald-McCann, Zhao, RG in prep.)
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CONCLUSION & OUTLOOK

Current Status: Pipeline testing done + Data runs are running

EDE is one of the most promising solutions for the HO tensions

Ongoing discussion if EDE can fit LSS

« Outlook: further investigation of analysis choices
B Effect of prior choices

B Projection effects in the EDE model

Any Questions?

Email: rafaela.gsponer@port.ac.uk
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