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This study aims to uncover the physical origin of the correlations of intrinsic galaxy shapes using cosmological
hydrodynamical simulation data. In this joint research, I mainly developed the pipeline of measurements of
individual galaxy shapes and the three-dimensional power spectrum of galaxy shapes from the simulation data. We
showed that the shapes of luminous central galaxies strongly correlate with each other at large scales (~50 Mpc/h)
due to the underlying large-scale tidal field at the region where they formed, i.e. their host dark matter halos.
Furthermore, we developed an optimal estimator of the shape measurement for the faint young galaxies, e.g.
emission line galaxies at high redshifts, whose shapes have been considered to be uncorrelated or have undetectable
correlations at large scales, with aid of the spatial distribution of them in the same host halo and successfully
recovered the strong correlation between their new *“shapes” with the high signal-to-noise ratio. Since the emission
line galaxy at high redshifts is one of the main targets in the near future galaxy surveys, we expect that by combining
these signals with the standard galaxy clustering signals, we can improve the current constraints on cosmological
parameters with the cosmological information in galaxy shapes with upcoming data.



