New Method to Constrain the EoS of Cold Dense Matter

—the massive Thirring / sine-Gordon model with non-zero current density—
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Motivation Summary
of cold dense matter is a central problem: Advantages of the novel method:
e key input for neutron star physics / gravitational wave signals * obtain upper and lower bounds on the EoS
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e Silver Blaze phenomenon limits analytic continuation at 7" = (

Its usefulness demonstrated within SG/MT model 7/
Present a novel method to L
it withi Vi Solution of the MT/SG model with non-zero current density usin : : :
and test 1t within a non-trivial QFT [1] y g Tnstitute for Theoretical Physws

a Bethe ansatz

Theoretical interest in theories with non-zero current density
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In 1 + 1 dimensions, General idea
sine-Gordon (SG) model massive Thirring (MT) model | . Wick rotation .
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topological soliton elementary fermion , _ ,
real chemical potential > sign problem
elementary boson, “breather” lowest fermion bound state
weakly (strongly) coupled strongly (weakly) coupled imaginary chemical potential > 1o sign problem
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Established results:  angular rotation
« duality SG/MT in refs. [3, 4] real Lagrange multiplier > no sign problem
e vacuum properties in refs. [5, 6]
e finite density in ref. [7] Given: ground state of a theory, here: (1 + 1)d, with fixed current (density),
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Key equations: (« ...rapidity) e(n)
cosh(cv) a , / Ratio p/e < 1 constrained by causality, fixed by any proposed EoS model
pla) = o T / da’ p(a’) K(a,a) — consistency check possible
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e one value of ; — bounds on ¢(n) for all n

e multiple values of 7 — optimize bounds

Kernel K (o, o) encodes all model-dependent interactions
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Numerical results
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