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• Secret νR interactions 

Giunti, Li, Studenikin, Zhou, et al, 2015

van den Aarssen, Bringmann, Pfrommer, 2012 
Ahlgren, Ohlsson and Zhou, 2013 

Huang and Zhou, 2017

• Spacetime Deformation Effect
Horvat, Trampetic and You, 2017
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N  vs. N

“Cosmological neutrino simulations at extreme scale”, 1611.01545

TianNu Simulation: 
‣ 13824 computer nodes 

‣ 69123 CDM particles 

‣ 138243 neutrinos 

‣ Cubic vol. of 1200 h-1Mpc 

‣ Total: 2.97*1012 particles 

‣ Largest N-body sim. 

‣ ~52 hours
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