
Softly shifting away from direct detection:  
reviving the Higgs portal DM

Chuan-Yang Xing, Ling-Xiao Xu, and Shou-hua Zhu, hep-ph/2011.06264

1) Motivation: assuming Higgs-DM are PNGBs, 
calculable scalar potential

arising from NLSM; energy-sensitive; 
dominating in DM annihilation

arising from calculable scalar potential; 
energy-insensitive; 
dominating in direct detection

2) Implementation of soft breaking mechanism: a 
proof-of-concept example

Shift symmetry: SO(2) rotation

which is only broken by

NDA value when X decouples; hard-
breaking

3) Dark Matter Phenomenology

New parameter space by 
implementing soft breaking 
mechanism

NDA value


