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Abstract : 
In this talk, I will discuss how to construct innovative statistics that leverage the strengths 

of two independent observables, eliminate model degeneracies, and show that these cross-

correlations can beat the unavoidable statistical variance intrinsic to each data set, allowing 

for tighter constraints on parameters beyond the standard model of cosmology. The first 

data-set I use in my analysis comes from galaxy surveys such as LSST and DESI. These 

track structure formation by measuring the redshift and sky-locations of galaxies. I 

leverage the statistical power of this data-set by combining it with 'secondary effects' in 

the CMB. These effects muddle the primary signal of the primordial Universe, arising from 

gravitational and electromagnetic interactions of CMB photons with intervening large-

scale structure during later times. 

I will begin my talk with an illustrative example, drawn from my previous work, that 

displays the power of CMB-galaxy cross-correlations in probing characteristics of the early 

Universe. 
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