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Machine Learning Optimizes a Survey of Dark Energy

Measuring the history of cosmic expansion via the Baryon Acoustic 
Oscillation (BAO) scale from a three-dimensional galaxy map is a well 
established technique to probe the nature of dark energy. In fact, a 
forthcoming galaxy redshift survey, the Subaru Prime Focus Spectrograph 
(PFS), is designed mainly for this purpose. An essential optimization 
problem in such galaxy redshift surveys is the target selection. Namely, it is 
not clear how we should select our targets to maximize the number of 
galaxies which provide successful redshift measurement in a desired 
cosmic epoch, while avoiding other galaxies. Taking PFS as an example, 
we apply a modern machine learning algorithm to the target selection 
problem. In this project we analyze how well machine learning could 
optimize the PFS survey target selection compared to more conventional 
methods, and show that our new approach could play a crucial role in 
understanding dark energy.
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