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Objectives

The nature of dark matter and dark energy
arc two of the greatest mysteries physicists
face today. In order to research these
cosmological mysteries, we need
extremely accurate and large- scale data on
the obseervable universe. This is starting
to become possible with DESI (the Dark
Energy Spectroscopic Instrument), which
takes spectroscopic imaging on a scale
previously only feasible for photometric
SUrveys.

We are working to calibrate the DESI data
against older photometric data in order to
reduce our errors and gain the most
accurate possible information about the
universe. We can do this by analyzing
weak gravitational lensing between
different redshift bins.
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Methods

The cosmic shear correlation function takes into
account the gravitational shear, as well as the
intrinsic alignment of galaxies, to provide an
accurate measurement of weak lensing:

2+ 1 p206s(8)Cym (1)

%O =2l

Using treecorr, we were able to get an accurate
measurement of gamma from the data, as well as
a covariance matrix. We used both of these to
conduct an MCMC fitting using the emcee
package to test our models against the data and
calculate the shear bias and intrinsic alignment
amplitude within gamma. Since gamma is the
correlation function for galaxy-galaxy lensing,
we repeated this process for the galaxy
clustering and cosmic shear correlation
functions, omega and xi.
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Results/Conclusions

Model and Measured Galaxy Shear Correlation Function

- Model |
f\ Measured

1072 \

N

Gamma ¢t

1073}

10! 102
Theta (rad)

A
Qs 45 Yo g

References:

Dark Energy Survey Year 3 Results (Krause, et. al)
TreeCorr, rmjarvis.github.io/TreeCorr/

emcee, https://emcee.readthedocs.io/



