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OUTLINE

• Weak gravitational lensing basics

• Weak gravitational lensing beyond LCDM

• Quantification of weak lensing estimator around rotating cluster halos

• Conclusion



GRAVITATIONAL LENSING BASICS
CREDIT:HTTPS://WWW.SPACETELESCOPE.ORG/VIDEOS/HEIC1106A/



Credit:  Jean-Paul Kneib https://ned.ipac.Caltech.edu/level5/Sept17/Kneib/Kneib2.html



Luo et al 2018 ApJ
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Credit: NAOJ



Credit: University of Tokyo/NAOJ
Oguri et al 2018 PASJ



Hikage et al 2019 PASJ



WEAK LENSING BEYOND LCDM

• Interacting dark energy and dark matter model

An et al 2017 JCAP



An et al 2017 JCAP



An et al 2017 JCAP



ME-GEDGET SIMULATION

Zhang, An, WL et al 
2019 APJL



Zhang, An, Luo et al 2019 ApJL



CONCLUSION I

• Halofit can not be properly used to compute the IDE cosmology 
powerspectrum.

• ME-GETDGET simulation starts with IDE initial condition and simulates the IDE 
cosmology power spectrum while do not change the H0 significantly due to 
the selection of parameters.

• Combining weak gravitational lensing, we improve the constraint on IDE I by 
more than 12 times, IDE II by 3 times.



ROTATING CLUSTERS



Tang, Zhang, WL et al aRvix:2020 2009.12011T



Tang, Zhang, WL et al aRxiv: 2020 2009.12011T



Tang, Zhang, WL et al aRxiv:2020 2009.12011T





There comes more of rotating clusters
Luo et al in prep





CONCLUSION II

• The weak lensing signals from rotating halos are very small, 2 to 3 order of 
magnitude smaller than that from the halo potential alone.

• From simulations, even LSST-liked survey is not sufficient to detect such signal

• However, we do find higly “impossible” rotating cluster sized halos in SDSS survey 
assuming the satellite rotation curve is similar to the rotation of the whole halo.

• We continue our work in another direction and try to study if satellite galaxies can 
be tracers of not only velocity dispersion but also rotation of dark matter halos.

• Stay tuned… …
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