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The fully constrained NMSSM is in tension with current experimental constraints. Therefore, we focuses on
a simple and elegant supersymmetric model: semi-constrained NMSSM (scNMSSM).

In order to better explore the parameter space of scNMSSM, we have developed a new search algorithm: the
Heuristically Search (HS) and the Generative Adversarial Network (GAN).
We applied this very effective search algorithm to the parameter space of scNMSSM. For the first time (accord-
ing to the current understanding), we successfully found a parameter space that satisfies all the theoretical
and experimental constraints, and then we made analysis of the Higgs and dark matter properties.

We carefully studied the Higgs and dark matter LSP scenario in the scNMSSM. We found that in scNMSSM,
there can be four funnel-annihilation mechanisms for the LSP in scNMSSM, which are the h2, Z , h1 and
a1 funnel. We also verified that the spin-dependent cross section is proportional to the square of higgsino
asymmetry. And the higgsino-mass parameter µ is smaller than about 335 GeV in the scNMSSM due to the
current muon g-2 constraint.
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