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lensions

* Inferences from the CMB predict H(z=0) = 67.31 +/- 0.96 km/s/Mpc
 Measuring HO directly gives 73.52 +/- 1.62 km/s/Mpc

e Difference is now at 3.8-0.

e Systematics - CMB?




Model Independence
Through Geometry

* Cosmological constant problem lacks a concrete
way forward

* Ensure conclusions are robust and general, but
come at the cost of interpretability




DEVE!

e HST measurement of HO

 Pantheon compilation of SN




Growth
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Validation

With mock wyw, data




Dark Radiation

HO-SN

1.1 Lya-CMB-LRG
| HO-Lya-CMB-SN-LRG

* Neff modifies drag sound horizon
 BAQ features scale with rdrag

e Calculate scaling relation with DH(z*) and rdrag



Forecasts




Dark Energy

* Infer dark energy evolution model independently

* Calculate the total energy density at all redshifts from the inferred
GP expansion history

e Subtract off a fiducial radiation density




Dark Energy

GP result (present data)
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Conclusions

 No deviations at current level of precision

e 2% errors on DH & DA from z=0 to z*

 No evidence for dark radiation, late-time physics




