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m finite chemical potential i favors propagation of quarks
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Possible Solutions of the Sign problem

m Reweighting and cumulant expansion:

measurements of O are given a varying, oscillatory weight

f/g in the ensemble average (“average sign")

Taylor expansion: of O in powers of p/ T at u =0

Imaginary p: analytic continuation of results to real u

|QCD| detM = |detM|e’®, drop e/® + reweight

Complex Langevin: stochastic quantization - evolution of

fields in a fictitious time with Brownian noise and search

for stationary solutions with correct measure

Lefschetz thimble: saddle point integration method

m Density of States: Gaussian dist. of the phase angle

m Worldline formalism and strong coupling limit:
change order of integration, partial integration over loops

and hopping parameter expansion
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gauge) and integrate out all other d.o.f.
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m derive Sp at =0, for i > 0 we have (true to all orders of
strong coupling/hopping parameter expansion)
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Liischer-Weisz gauge action at 5 =7.0,ma=0.3,N; =6
all spins coupled to all other spins, at least at N; = 16
long-living metastable states, due to long-range couplings
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m unfortunate ambiguity for highly non-local Sp, not a finite
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