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We outline recent calculations exploring several aspects of nuclear strangeness [1,2]. The work
is motivated in part by the cosmological implications of the results for dark matter searches and
studies of neutron star composition.
We first describe an analysis of the baryonic sigma terms and discuss the relevance to dark matter
direct detection experiments. In the the minimal supersymmetric extension of the Standard Model
constrained by all particle physics and WMAP data, the so-called CMSSM, the neutralino is a
favored candidate for dark matter. In this context, the traditionally large value of the strangeness
nucleon sigma term, σs ≈ 300 MeV, indicated that strange quarks dominated the dark matter cross
section. By performing a chiral extrapolation of PACS-CS Collaboration [3] lattice results for the
octet baryon masses and applying the Feynman-Hellman theorem we find σs ≈ 21 MeV, supporting
the modern trend towards smaller values for this quantity [1]. This new value of the strangeness
sigma term changes the situation dramatically; no longer do the strange quarks dominate the cross
section. Not only is the expected cross section reduced by an order of magnitude compared with
earlier optimistic expectations, but the values found are far more precise.
The analysis of the PACS-CS Collaboration lattice results [3] used to extract the sigma terms may
also be applied to constrain a calculation of the mass of the so-called ‘H dibaryon’ [2], a six-quark
dibaryon state with strangeness S = −2. By performing a chiral extrapolation of new lattice QCD
analyses which suggested that the H might indeed be bound with respect to the Λ − Λ threshold,
we find that at the physical quark masses it is most likely slightly unbound (by 13 ± 14 MeV).
This is of great interest, both because of its potential implications for the equation of state of
dense matter and studies of neutron stars, and in connection with the enhancement above Λ − Λ
threshold already reported experimentally. It is clearly of great importance that the latter be
pursued in experiments at the new J-PARC facility.
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