
A guide to the RMF parameters in the autofit code
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The RMF parameter sets used in the calculations are defined in terms of the parameters

of the paper Phys. Rev. C90, 055302 (2014).

The nonlinear Lagrangian density given in that paper is,

LNL = Lnm + Lσ + Lω + Lρ + Lδ + Lσωρ, (1)

where

Lnm = ψ(iγµ∂µ −M)ψ + gσσψψ − gωψγµωµψ −
gρ
2
ψγµ~ρµ~τψ + gδψ~δ~τψ, (2)

Lσ =
1

2
(∂µσ∂µσ −m2

σσ
2)− A

3
σ3 − B

4
σ4, (3)

Lω = −1

4
F µνFµν +

1

2
m2
ωωµω

µ +
C

4
(g2ωωµω

µ)2, (4)

Lρ = −1

4
~Bµν ~Bµν +

1

2
m2
ρ~ρµ~ρ

µ, (5)

Lδ =
1

2
(∂µ~δ∂µ~δ −m2

δ
~δ2), (6)

and

Lσωρ = gσg
2
ωσωµω

µ

(
α1 +

1

2
α1
′gσσ

)
+ gσg

2
ρσ~ρµ~ρ

µ

(
α2 +

1

2
α2
′gσσ

)
+

1

2
α3
′g2ωg

2
ρωµω

µ~ρµ~ρ
µ. (7)

The parameters are input to the code in the form given in the following table. Each line

in the table corresponds to a line in the input. The lines are read in free format.

TABLE I. Parameters read for nonlinear RMF mean field calculations

mσ mδ mω mρ mη mπ

gσ gδ gω gρ/2 0.0 0.0

−A/(~c) B g4ωC −Aδ/(~c) Bδ g4ρCρ

−gσg2ωα1/(~c) g2σg
2
ωα
′
1 −gσg2ρα2/(~c) g2σg

2
ρα
′
2 g2ωg

2
ρα
′
3 M

0.0 0.0 0.0 0.0 0.0 0.0

The Lagrangian using density-dependent coupling constants dispenses with the nonlinear

terms, but defines the meson-nucleon coupling constants as in the following Lagrangian,
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LDD = ψ(iγµ∂µ −M)ψ + Γσ(ρ)σψψ − Γω(ρ)ψγµωµψ −
Γρ(ρ)

2
ψγµ~ρµ~τψ + Γδ(ρ)ψ~δ~τψ

+
1

2
(∂µσ∂µσ −m2

σσ
2)− 1

4
F µνFµν +

1

2
m2
ωωµω

µ − 1

4
~Bµν ~Bµν +

1

2
m2
ρ~ρµ~ρ

µ

+
1

2
(∂µ~δ∂µ~δ −m2

δ
~δ2), (8)

where

Γi(ρ) = Γi(ρ0)fi(x), with fi(x) = ai
1 + bi(x+ di)

2

1 + ci(x+ di)2
, (9)

for i = σ, ω, and

Γρ(ρ) = Γρ(ρ0)e
−a(x−1), with x = ρ/ρ0. (10)

The parameters ai are redundant and are defined in the code by the requirement that

fi (1) = 1.

Some density dependent parameterizations have couplings different from those of the above

equations. In particular, the DDHδ parameterization has the same coupling parameters as

in Eq. (9) for the mesons σ and ω, but functions fi(x) given by

fi(x) = aie
−bi(x−1) − ci(x− di), (11)

for i = ρ, δ.

The parameters of the density-dependent parametrizations are input in the form given

in the following table. Each line in the table again corresponds to a line in the input. The

lines are read in free format.

TABLE II. Parameters read for density-dependent RMF mean field calculations

mσ mδ mω mρ mη mπ

Γσ (ρ0) Γδ (ρ0) Γω (ρ0) Γρ (ρ0) /2 0.0 0.0

bσ bδ bω −bρ 0.0 0.0

cσ cδ cω cρ 0.0 M

dσ dδ dω dρ 0.0 ρ0
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