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Shear and Extragalactic Gamma-Ray
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Abstract: Although an array of astronomical surveys
have shown “evidences” of the existence of dark mat-
ter, physical properties of dark matter are still un-
known. The authors investigated the statistical meth-
od to constrain on the nature of dark matter with big
data taken from astronomical observations. In this ar-
ticle, we pay a special attention to dark matter annihi-
lation and introduce the cross-correlation analysis of
weak gravitational lensing signal and extragalactic
gamma-ray background. We performed the first mea-
surement of the cross-correlation by using the real
data set obtained from Canada-France-Hawaii Tele-
scope Lensing Survey and the Fermi Large Area Tele-
scope. We found that the measured cross-correlation
is consistent with a null signal. Comparing the result
to theoretical predictions based on structure forma-
tion, we placed an independent constraint on dark
matter annihilation. We also show that future lensing
surveys will increase sensitivity to probe annihilation
cross section and be useful to constrain on the canon-
ical value of annihilation cross section for wide range
of mass of dark matter.
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