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Introduction
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Nucleon-meson effective field theory

The effective action
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@ The field strength tensors of vector mesons

Wypy = OyWy — 8,/(&1” sy Puv = OupPy — 61/[)” .

@ nucleon mass my and meson mass (my, m,,, m,) in the vacuum

Yukawa couplings with the strength h, x, h., x and hy,

Vi(o,w, p) arises from density fluctuations, Vi_0o =0
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Flow of the effective potential

Ol'k[®] = —

Diagrammatic representation of the flow equation

1
Ol i [®] = *Tr[(arRazw,k) Gw} + §Tr[(afR¢¢”‘) G‘W]

Both the nucleon and meson loop are included, ¢ = (o, w, p)
Equations of motion(EoM) for the fields The effective mass of nucleons
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The flow of effective potential (subtract vacuum part)
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Density dependent Yukawa couplings

Flow equations of the Yukawa couplings:

e T G
B3>
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@ The fermion momentum pg = (p = 7T, po = 0)
@ ¥, is the spatial component of the v matrix

Yy = (1- 5u0)7u
@ The medium part of threshold function
A]:B(nf,nb)(m?, ﬁ'i; T7 122 PO) :[-FB(nf,nb)(m%: ﬁ]i; Ta /JMPO) - FB (nf,np) (mfa mb 0,0, 0)]
x [ (7% T, 1) + ne (s T, — )|
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Numerical results
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@ Yukawa couplings as functions of k(left panel) and as functions of the
baryon density(right panel)

@ Yukawa couplings decrease when RG scale lower down

@ h,, h, decrease with the increase of the baryon density
(medium-induced screening)
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Numerical results
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myp, and p* as functions of the RG scale k at several different baryon densities
o effective nucleon mass develops a little dip and increases subsequently
o effective mass is smaller in the UV but larger in the IR
o effective energy of quasi-nucleons stays close to the effective chemical
potential (locking of Fermi surface)
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Numerical results
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Ex — p* and fermionic distribution function as a function of the RG scale k

e distribution function is not far away from 1/2 in a sizable region of k

@ The novel phenomenon has never been observed in RMF
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Numerical results
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The nucleon density p = pp + pn
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Numerical results
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The pressure reads p = —Q( T, pp, pin), entropy density s = —0Q/0T
The energy density

€= Ts+ pppp + tnpPn — P
@ EoS of nuclear matter: stiffer pg < p < 2.5p0, softer p 2 2.5p0
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Interpolation between the fRG and RMF
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X [nF(m%; T, CSBIU‘) + nF(m?‘; T, 7555/‘)]
@ flows of Yukawa couplings are turned down continuously with the
decrease of c,

@ results of fRG are very close to the RMF when ¢, reduce to 0.98
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Summary

@ Medium-induced screening of couplings, leading to a stiffer
equation of state (EoS) at moderate densities (po < p < 2.500) and a
softer EoS at higher densities pg 2 2.5p¢

@ Locking of Fermi surface, a novel RG-scale dependent phenomenon
in which the effective energy of quasi-nucleons stays close to the
running Fermi surface

o A self-consistent density dependence of Yukawa couplings that
plays a substantial role in the behavior of high density nuclear matter

Thanks for your attentions!
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