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Higgs Inflation in Einstein-Cartan gravity
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Gravitational lensing measurements of the Hubble
parameter: challenges and opportunities

Thursday 10 February 2022 16:00 (50 minutes)

The time delay between the images of gravitationally lensed quasars probes a combination of an-
gular diameter distances and the mass profile of the lens galaxy. Some observational campaigns to
measure such systems have reported a determination of the Hubble parameter H0 in tension with
determinations based on the cosmic microwave background and large scale structure. I will discuss
challenges and opportunities associated with the lensing H0 measurements. A central challenge
facing the method is the mass sheet degeneracy (MSD). To mitigate the MSD, lensing collabora-
tions must study and constrain cosmological weak lensing distortions to the strong lensing system,
which can bias the inferred value of H0 at the few percent level. I will show that in current H0
measurements, the weak lensing corrections have not been dealt with in full. Another related
challenge is due to uncertainties in the intrinsic density profile of the lens galaxy, notably the pos-
sibility of an extended core feature, which could act as an approximate MSD. I will review how a
careful account of this possible systematic effect in the observational data analysis had alleviated
a previous claim for a lensing H0 tension. The core-MSD effect is also an interesting opportunity:
it could suggest a non-minimal model of dark matter, perhaps a clue for a small relic abundance
of ultralight axions.
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Out-of-equilibrium dark matter: production and
cosmological signatures

Wednesday 9 February 2022 15:00 (30 minutes)

In this talk I discuss various possibilities of producing dark matter in a state out of thermal equilib-
rium. I will show that the non-thermal nature of dark matter can leave an imprint on the matter
power spectrum, which features a cutoff analogous to that for warm dark matter. I will present a
mapping procedure that allows translating the Lyman-alpha forest mass bound to such scenarios
and discuss the phenomenological implications of these results.
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