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Equation of motion

Lagrangian for free nucleon

Ly = ZN=n,p l/jN [Vuia” - MN]le

Lagrangian for meson(o, w)
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Lagrangian for nucleon-meson interaction

Lint = LN=np le[(gaO-) — Yu(gww“)]le



Total Lagrangian up to 4th order

Total Lagrangian
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where
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Equation of motion

Euler-Lagrange’s equation
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We can get the 6 kinds of the equation of motion about ¥,

1, 2. Wy =Y,

Vnp [i)/ﬂa“ + My, + gwyuw”] =0

Where My = My — g,0



Equation of motion

[l')/ua” — My — gwy,uwu]lpn,p =0

[0,0* + mG + g0 + g30°]o = EN=npIdsPNPN

auW“v + mg)wﬂ = 2:N=n,pgwl/jNVyl,bN

Where Y8 — YT y* = (B, Ba)



Relativistic mean-field model

Energy-momentum tensor
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a

Energy density

Pressure

(0) =G +do - &, (wy) = 8,0(@ + dw) - §,0®



Equation of state

Using energy momentum tensor, we can get the equation of state
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Equation of state

- Including sigma non-linear term 14
80
Binding energy give maximum value
about pg = 0.148, BE = —16.24 MeV
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Equation of state
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The pressure satisfies the following s
equation depending on the
thermodynamic conditions. °
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-SUMMARY

* Lagrangian can get from the sum of each part of Lagrangian

* Equation of motion can be derived by Euler-Lagrange’s equation

 Mean-field model makes the equation simple

* If know the energy density, the saturation density point can derive

* Pressure can get the thermodynamic condition of energy density



Thank you



	슬라이드 1: Equation of state for neutron star using basic relativistic mean-field models
	슬라이드 2: Equation of motion
	슬라이드 3: Total Lagrangian up to 4th order
	슬라이드 4: Equation of motion
	슬라이드 5: Equation of motion
	슬라이드 6: Relativistic mean-field model
	슬라이드 7: Equation of state
	슬라이드 10: Equation of state
	슬라이드 11: Equation of state
	슬라이드 12: -SUMMARY
	슬라이드 13

