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Weak Gravitational Lensing and Image Processing

LUO Wen-tao'?2, YANG Xiao-hu!, ZHANG You-cai?, YU Yu!?

(1. Key Laboratory for Research in Galazies and Cosmology, Shanghai Astronomical Observatory, Chi-
nese Academy of Sciences, Shanghai 200030, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China)

Abstract: Weak lensing measurement requires accurate image processing due to the weak
signals at 0.1% level. As galaxies themselves have intrinsic shapes which are hundreds
times stronger than the signals, we have to apply stacking technology to get the signals
by assuming an isotropic distribution of the intrinsic shapes. Moreover, the optical Airy

disk together with atmospheric seeing may dilute the signals and introduce coherent false
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signals. Among these difficulties, the most important step in weak lensing measurements is
to properly correct for the PSF effect. In this paper, we first present the basic theory of
weak lensing and the method to measure the tangental shear. Then we discuss in detail the
systematics that can be induced by PSF and the methods to correct for this. Here, we built
our own image processing pipeline based on two methods and tested it using Mandelbaum et
al. 2011 software. The testing results show that our pipeline meets the required <1% level
systematic error if the PSF is perfectly known. Finally, we give our summary and prospect

on the future gravitational lensing studies.

Key words: gravitational lensing; point spread function(PSF) correction; galaxy
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