Gravitational form factor of soliton in 1+1 dimensional ¢p* model
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¢* Model in 1+1d

Purpose: Analysis of quantum correction to EMT distribution around a soliton
in 1+1d real scalar ¢p* model
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LO L0 Translational mode=*IR divergence
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Collective coordinate method

Rewriting Lagrangian

Remove translational mode(n((x))
and IR divergence

¢(x,t) = pe(x — %) +nlx — X)
X is promoted to a dynamical variable
X — X(t) Dynamical variable

P < X  Canonical conjugate momentum

Llm, ¢| - L[7T, 1, X, P]
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Degree of freedom of ny(x)
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Rewriting EIVIT

® Translational invariance Gervais, Jevicki, Sakita 1975

Goldstone and Jackiw 1975
® |orentz symmetry Tormboulis 1975

®* Model in 1+1d
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Collective
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method
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EMT regularization

Counter terms Rebhan and Nieuwenhuizen 1997

Dashen, et al 1974
(Tuv>soliton_<Tuv>vac+(<6Tuv)Soliton_<6Tuv>vac) = finite

Mode number cutoff (MNC) Mass renormalization
v" Finite system v" Only 1-loop mass renormalization
v Phase shift v' Mass renormalization in vacuum sector
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Result, summary, and future work
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reproduce the Eyyc calculated by Dashen et al.

B T,, distribution

T{ is constant =» 0Tt +0,T* =0

EMT conservation law is satisfied

Summary

1-loop calculation of EMT
distribution around a soliton in
1+1d real scalar ¢* model

-Removing IR divergences by collective
coordinate method

-Removing UV divergences by
vacuum subtraction(Mode number cutoff )
and mass renormalization

-The spatial integrals of obtained

Ty reproduce the known total energies.

T, are consistent with the EMT conservation
laws.

Future work

m 2+1d ¢p*model
m finite temperature
B sine-Gordon model
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