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Neutron Stars - Equation of State The composition of a neutron star depends on the hyperon properties in
the medium (i.e. on the YN and YY interactions)
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How well are hyperon-hyperon and hyperon nucleon interactions constrained?

Strange sector
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hyperon nucleon
scattering

(Data taken 1966-1977)
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N Lattice QCD

theory

Nuclear physics, the non-perturbative regime

applicable

strong coupling constant vs energy
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Lattice QCD and nuclear physics

Solve a linear system of equations: DT(U)[m] DU)[m] x = ¢
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Extrapolate to physical results:
Use of Effective Field Theory



Lattice QCD and nuclear physics

H Solve a linear system of equations: DT(U)[m] DU)[m] x = ¢ u

I—[> Condition number =1/m

— Finite L, b and unphysical m, source of systematic errors
in lattice QCD calculations

Extrapolations to connect with real life
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Lattice QCD. Connection with Nature

Extrapolations to connect with real life
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Lattice QCD. Connection with Nature

Extrapolations to connect with real life

physical
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discretization errors

LO continuum behaviour depends on the observable
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Lattice QCD. Connection with Nature
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Extrapolations to connect with real life
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Direct Lattice QCD extraction «—— Compute correlation functions

)

construction of correlation functions t1 - tO
with different interpolators t
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Direct Lattice QCD extraction «—— Compute correlation functions
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Lattice QCD and nuclear physics

my(t) (L)

fermions suffer from a serious degradation of the signal with time
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SU(3); content of the BB interaction channels
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Label A s I JT Local SU(3) irreps This work

N 1 0 1/2 1/2+ 8 8
A 1 -1 0 1/2+ 8 8
Y 1 -1 1 1/2+ 8 8
= 1 -2 1/2 1/2+ 8 8
d 2 0 0 1+ 10 10
nn 2 0 1 ot 27 27
nA 2 -1 1/2 0+ 27 27
nA 2 -1 1/2 1+ 84,10 —
nY 2 -1 3/2 0+ 27 27
nY 2 -1 3/2 1+ 10 10
n= 2 -2 0 1+ 8a 8a
nZ 2 -2 1 1+ 84,10, 10 —

H 2 -2 0 0+ 1,27 1,27
3H, 3He 3 0 1/2 1/2+ 35 35
FH(1/2%) 3 -1 0 1/2+ 35 —
3H(3/2%) 3 -1 0 3/2+ 10 10

3He 3 H, nnA 3 -1 1 1/2+ 27,35 27,35
-He 3 -1 1 3/2+ 27 27
‘He 4 0 0 0+ 28 28
41He, 1H 4 -1 1/2 0+ 28 —

A4He 4 -2 0 0+ 27,28 27, 28
A="pnn 5 -3 0 3/2+ 10 + 10

TABLE II: The baryon number, A, strangeness, s, total isospin, I, total spin and parity, J™
quantum numbers of the states and interpolating operators studied in the current work. For each
set of quantum numbers, the SU(3) irreps that are possible to construct with local interpolating
operators are listed. The last column lists the SU(3) irrep(s) of the interpolating operators used

in this work, and the dashes indicate that the state is inferred using SU(3) symmetry.
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Ligther quark masses. Ongoing production @ 450 MeV
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Ongoing production @ 450 MeV
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STRANGE CHANNELS. PRELIMINARY
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PRELIMINARY
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PRELIMINARY
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Calculations on baryons and light nuclei
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Calculations on baryons and light nuclei
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LQCD calculations with uniform,
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Calculations on baryons and light nuclei

Interaction of nucleons/nuclei with external currents

Magnetic Moments
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