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1D extended Bose-Hubbard = (1+1)D gauge-Higgs model

|_NN Interaction

Hppg = —JZ%T%H +%ZP@2‘|‘VZP¢P?:+1 -I—VZPZ'-

! @ siteof LGT
Or1  Ory1a !
<0 <0 <0 <0 <0 <0 <010 % linkof LGT
r r+1
—_— ]
A 5 N N Gauss law
Ui =/pri €77 Pri = Po T Nri
Low energy effective theory Electric term
Hon = o Y (eers 4 + e Sy
- - Higgs coupling term

—QJZ \/ POr+1,1P0r,1 COS(9r+1,1 - 6’m)-
r

U: on-site interaction V- i.e. dipole-dipole interaction, J: hopping

No special interaction tuning Feasible in cold atom system


http://texclip.marutank.net/s=%5Cbegin%7Beqnarray%7D%0D%0AH_%7BGH%7D%26%3D%26%20%5Cfrac%7BV%7D%7B2%7D%5Csum_%7Br%7D(%5Ceta_%7Br%2B1%2C1%7D%2B%5Ceta_%7Br%2C1%7D)%5E%7B2%7D%2B%5Cfrac%7BU-2V%7D%7B2%7D%5Csum_%7Br%7D%5Ceta%5E%7B2%7D_%7Br%2C1%7D%5Cnonumber%5C%5C%0D%0A%26%26-2J%5Csum_%7Br%7D%5Csqrt%7B%5Crho_%7B0r%2B1%2C1%7D%5Crho_%7B0r%2C1%7D%7D%5Ccos(%5Ctheta_%7Br%2B1%2C1%7D-%5Ctheta_%7Br%2C1%7D).%5Cnonumber%0D%0A%5Cend%7Beqnarray%7D
http://maru.bonyari.jp/texclip/texclip.php?s=/begin{align*}

/hat{/Psi}_{ri}=/sqrt{/hat{/rho}_{ri}} / e^{i/hat{/theta}_{ri}}

/end{align*}
http://maru.bonyari.jp/texclip/texclip.php?s=/begin{align*}

/hat{/rho}_{ri}=/rho_0+/hat{/eta}_{ri}

/end{align*}

Lattice QED model and Schwinger mechanism (1951)
J. Schwinger, Phys. Rev. 714, 16 (1951).

Real-time dynamics of single electric flux
By Tensor-Network

T. Pichler, et al., arXiv:1505.04440 (2015).
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By Functional Integral approach for lattice QED
F. Hebenstreit, J. Berges, and D. Gelfand, Phys. Rev. D 87, 105006 (2013).
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