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PRESENT CRISIS IN COSMOLOGY

Hubble Tension

“..increasingly precise measurements of Ho have
revealed a striking and persistent discrepancy
between its value inferred from observations of
the early Universe, such as the CMB, and its
value measured directly in the local Universe
using distance ladder methods... known as the
“Hubble tension,” has persisted for a decade, and
it exceeds the threshold for a statistical
fluctuation and has withstood extensive scrutiny
of both observational data and analysis

techniques”
HODN Collaboration: Stefano Casertano+2026 A&A

Possibly solved by 2030(!). What's next?
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https://www.aanda.org/articles/aa/pdf/2026/04/aa57993-25.pdf

COSMOLOGY BEYOND SNE IA

A Route to Cosmology Independent of SNe

OBSERVATIONAL CONTEXT

Key observational evidence for dark energy and cosmic
acceleration

e Type la supernovae
o CMB geometry + low matter density
» Baryon Acoustic Oscillations « Large Scale Structures
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AN ALTERNATIVE PATH

SBF + AO

Surface Brightness

Fluctuations +
Adaptive Optics

An independent path to
cosmological parameters
(~) direct as SNe la

Residuals from
best fit FlatwCDM
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METHODOLOGY & REACH

SBF Distances
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KEY CHARACTERISTICS

Distances ~5% precision on
single targets

e Not a serendipitous event (unlike
SNe la)

e No need for long observing
campaigns (e.g. Cepheids)

e Current reach: ~300 Mpc with
JWST

ACCESSIBILITY CONDITIONS

Large distances accessible with:

e High spatial resolution (~better
fluctuation contrast and lower
contamination)

e Deep imaging data (to model and
subtract contaminants)
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SCIENTIFIC RATIONALE

KEY CHARACTERISTICS ACCESSIBILITY CONDITIONS
. Distances ~5% precision on Large distances accessible with:
Advocating for Near-IR single targets
AO-Assisted Imagi ¢ Nt soondpious ovent ko H81 sl rostn et
SSISste maglng SNe la) e o

e No need for long observing
campaigns (e.g. Cepheids)
e Current reach: ~300 Mpc with

Cosmology Requires Statistics JwsT

* ELT = Detail & Spatial resolution
e VLT = Larger statistics

e Deep imaging data (to model and
subtract contaminants)
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... and there is much more than SBF
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