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Effective field theory for SU(4) AF spin model
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_{\bf n+\hat{k}}
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E_{{\bf n}, k}, \;\;

[E_{{\bf n}, k}, U_{{\bf m}, \ell}]

=\delta_{\bf n,m}\delta_{k,\ell}U_{{\bf m}, \ell}
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d_n
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&H_M=M\sum_n (-1)^n \psi^\dagger_n \psi_n, \\

& \psi_n=c_n (n \in \mbox{even}),

 \psi_n=d_n (n \in \mbox{odd}),  

\end{align*}�
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H_P=\lambda\sum_n (\psi^\dagger_n L_{+, n}\psi_{n+1}+

\mbox{h.c.})  

\end{align*}�
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L_{\pm}

\end{align*}�
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&{L_{\pm}\over \sqrt{\ell(\ell+1)}} |\ell m\rangle

=\sqrt{1-{m(m+1) \over \ell(\ell+1)}}|\ell, m\pm 1\rangle \\
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\Omega = \mbox{Rabi effect}

\end{align*}�
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g_k = \mbox{interactions} \; (k=1,\cdots, 4)

\end{align*}�
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\hat{\Psi}_{ri}=\sqrt{\hat{\rho}_{ri}} \ e^{i\hat{\theta}_{ri}}

\end{align*}�
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\hat{\rho}_{ri}=\rho_0+\hat{\eta}_{ri}

\end{align*}�
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&\mbox{Rabi terms}& 
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&\mbox{potential}& \\
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\gamma^2 \rightarrow 0

\end{align*}�
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Q_x \equiv \sum_i \nabla_i \eta_{xi}
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\gamma^2 \rightarrow 0
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