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k_{2}}^{s_{1},s_{2}}\vert^{2}\vert\Phi_{l_{1},l_{2}}^{p_{1},p_{2}}\vert^{2},$$ where $l_{1}$ and $l_{2}$ are only indices for the
quantum states, and the new set of indices for $k_{1}$ and $k_{2}$ ($k_{1}$, $k_{2}$ are even or odd depending on the parity of
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$(p_{1}+p_{2}$) due to $\Psi_{k_{1}k_{2}}^{s_{1},s_{2}}$). In contrast to previous two-electron studies on the FmHAWG method
[@Feng15], there are two $k$ and $k^{\prime}$ indices for each $j$, $k_{1}$ and $k_{2}$ for each $j$ are only the same as $k_{2}$ and

$k^{\prime}_{1}$. The simple form of $W_{i_{1},i_{2}}$ allows for calculation of $W$ efficiently with symbolic or numerical programs. One
may write a code to evaluate Eq. (\[eq:W\]) for arbitrary number of core functions and valence functions with fixed core functions as long as the
ranks $M$ and $N$ are chosen to satisfy (\[eq:M\]). It is easy to show that when $M=N$, $\vert\Psi_{k_{1}k_{2}}^{s_{1}s_{2}}\vert^{2}$ is

independent of $k_{1}$ and $k_{2}$. Thus, Eq. (\[eq:W\ edd6d56e20
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