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The meson propagator

The temporal and spatial wave functions,

Consider the static propagator

Solve

the static meson dispersion

the static dispersion is minimal at p = p_M

if energy gap vanishes or 
even turns imaginary

inhomogeneous instabilities in QCD



QCD spectral functions from the functional renormalisation group

In practice, we do this in a two-step procedure.

1.We solve the fully coupled QCD system without taking into account the 
full momentum dependence of the propagators, cf. Ref. [3]

2.We then use these results as input to separately solve the flow equation 
of the fully momentum dependent two-point functions shown in Fig. 3



QCD spectral functions from the functional renormalisation group



QCD spectral functions from the functional renormalisation group





Real-time correlations in the moat regime
Results at large µB (solid 
lines) are in comparison to 
those at vanishing µB
(dashed lines).

asymptotically free,

the moat regime manifests 
itself most clearly in the real 
part of the retarded two-
point function,

the moat behavior induced by 
PH fluctuations discussed in the 
previous section at ω = 0 
extends to finite ω in the 
spacelike region of the pion 
two-point function.

Light cone



Light cone

peak around ω ≈ 50 MeV and
|p| ≈ 200 MeV

This peak shows that in addition to the normal pion mode, there is another 
relevant contribution to the pion spectrum that may be attributed to a 
spacelike quasiparticle, the moaton.









Stability analysis



CONCLUSION

We have shown that the moat regime arises from particlehole fluctuations of 
quarks at baryon chemical potentials µB ≳ 430 MeV above and around the 
pseudocritical temperature of the chiral transition. In fact, there always is a 
competition between creation-annihilation and particle-hole processes, 
where only the latter can lead to a moat regime. 

The real-time properties of the moat regime have been investigated in detail 
through the pion spectral function. Since particle-hole fluctuations are only 
kinematically allowed for spacelike mesons, they exclusive contribute to
the spacelike region of the spectral function. In this region, we discovered a 
characteristic quasiparticle-like peak in the moat regime. We have demonstrated 
that this peak is a manifestation of the moat regime and hence dubbed this 
quasiparticle moaton.


