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Chiral-density wave in the extended Linear Sigma Model (eLSM)

The eLSm is invariant under chiral and dilatation transformations and includes

¢, xo [MeV]
(peudo)scalar and (axial-)vector [1]. The nucleons N and their chiral partners N* e
are introduced as parity doublets in the mirror assignment, thus leading to a chirally ‘ 5
iInvariant mass contribution [2]: _
I homogeneous
N N - phase CDW
my (%75% — %75%) : ol '
In order to preserve dilatation invariance the parameter m iIs expressed in terms of g(;o . .\7‘7‘9;;7‘1 e 4 [MeV]
the condensate of the tetraquark state y. The model allows to reproduce vacuum _ |
: Figure 1: Chiral condensate ¢ and tetraquark condensate
phenomenology [1] and nuclear matter ground-state propertles [3] as a function of . At u = 923 MeV the transition to nuclear
matter takes place, at i = 970 MeV the onset of the CDW.
f [MeV]
Chiral-density wave (CDW)
The requirement that the chiral condensate is a constant in space is too restrictive. 300
Our Ansatz is the CDW:
(0(2)) = ¢pcos(2fz) , (m3(2)) = ¢sin(2fz) . T
The CDW dominates the high-density regime (Fig. 1 and Fig. 2). At low energy %
the formation of a homogeneous nuclear matter ground state is possible if the 00 ® w0 o oaod ]
parameter My IS Iarge enough (mO > 200 I\/IeV) [4] Figure 2: Wave vector f as a function of .

Finite-mode approach — towards arbitrary inhomogeneous condensation

Nambu—Jona-Lasinio models in a box
T [GeV]
In the finite-mode approach [5, 6] the effective action |

0.15

S = /d4xE [gm*2 — log (det QTQ)} - with Q = @ + Yol +m”

Is calculated numerically. This allows to study inhomogeneous phases 0-107
In a general framework. It is possible to have multiple inhomogeneous j
fields at the same time. Also, three-dimensional modulations can be im- 0.05 -
plemented. ' |
In Fig. 3 the constituent quark T
o2 masses are m* = 250, 300, 350 MeV

Figure 4: Constituent quark mass of m*™ = 300 MeV. Blue line: 2 regulating
(red, green and black) [6, 7]. masses, black line: 3 regulating masses.

e homogeneous condensation (l)
e restored chiral symmetry (ll)
e Inhomogeneous regime (lll)
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Below 1 = 0.5 GeV the phase diagram shows only a minor dependence
on the number of regulators. The inhomogeneous continent [6, 8] is finite
but the precise shape depends on the number of regulators.
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Figure 3: NJL model in a box.
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