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… which was quantum gravity in the early universe

Much of our knowledge of DM (and DE)  
comes through gravity



Quantum gravity:  
navigator for exploring DM discovery space

QG challenges the EFT paradigm for DM 

Not all EFTs have consistent UV completion in QG 
Naturalness ?? 
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Some recent highlights
“de Sitter Space Is Sometimes Not Empty”

Y. Nakai, R. Namba, I. Obata, Y. Qiu, R. Saito

“Ostrogradsky mode in scalar–tensor theories with higher-order derivative couplings to matter”
A. Naruko, R. Saito, N. Tanahashi, R. Saito

"Global symmetries in ensemble averages in holography”
M. Ashwinkumar, J. Leedom, M. Yamazaki

“Can we explain cosmic birefringence without a light field?”

V. Balasubramanian, Y. Nomura, T. Ugajin 

“Constraining Neutrino-Dark Matter Interactions with Milky Way Dwarf”
S. Heston, S. Horigome, S. Shirai

“Revisiting Metastable Cosmic String Breaking”

A. Chitose, M. Ibe, Y. Nakayama, S. Shirai, K. Watanabe



“Quantum Gravity Effects on Dark Matter and Gravitational Waves”

Stephen F. King, Rishav Roshan, Xin Wang, Graham White + MY (2308.03724 [hep-ph])

“Quantum Gravity Effects on Fermionic Dark Matter and Gravitational Waves”

Stephen F. King, Rishav Roshan, Xin Wang, Graham White + MY (arXiv:2311.12487 [hep-ph])



“Cosmological Hints of String Theory Axions”

D. Kondo, H. Murayama, R. Okabe,  
S. Saito, Y. Watanabe + MY (in progress)















String Landscape






































