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2d CP(1) mode

Toy model of 4d QCD

Common properties : Asymptotic freedom, confinement, 6 terms, etc.

/ 2d CP(1) model with@ terms /
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This model has sign problem
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Previous study
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Previous study by using TRG
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Making two improvements

e Initial tensor

* Phase structure analysis method



Initial tensor
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Initial tensor
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Comparison of initial tensor

character expansion(previous study)
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Phase structure analysis method
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2d Conformal field theory

/Virasoroalgebra Ly, Ly

Algebra of 2d conformal transformation

c:central charge

h:conformal weight
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How to compute the central charge
oy TRG
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When an invariant tensor is obtained under the TRG,
the transfer matrix corresponds to the CFT one.
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Summary

* We improve tensor network representation of the model by using
quadrature. We confirm that the new tensor has a smaller error.

* We analyzed the phase structure by computing the central charge
Our analysis shows that central charge is 1 for f = 0.55 and
the critical point is found as predicted from Haldane’'s conjecture.

* This critical point corresponds to BKT transition, and the location of
the transition point was roughly estimated as 3 = 0.595 by crossing
of scaling dimensions.



Buck Up
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conformal transformation
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conservation law
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Virasoro algebra
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CFT on cylinder

conformal transformation CFT on the complex plane
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Conformal transtormation
of the energy-momentum tensor

T(z) = (0f)* T(f(2)) + 5 S(f.2)
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Hamiltonian on a cylinder
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Parameters (previous tensor) Parameters (new tensor)
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