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step crack and it's simple to.]{}]{}one-electron operator is constructed as follows. First, the Hamiltonian of the two-electron
system is diagonalized in the basis of the lowest $N$ eigenstates of the second electron only, $$\begin{aligned} H_{\rm
LCE}&=&{\rm diag}\left(h_1^{(1)},h_1^{(2)},\cdots,h_N^{(2)}\right) onumber\\ &=&\sum_{i=1}^N
h_i^{(2)}|\psi^{(1)}_i\rangle\langle\psi^{(1)}_i|\end{aligned}$$ where $h_i^{(2)}$ denotes the eigenenergy corresponding to
$|\psi^{(1)}_i\rangle$. Then, the single-electron eigenstates corresponding to $h_i^{(2)}$ are obtained for the first electron as
$$|\psi^{(1)}_i\rangle=\sum_{i'=1}^{N_1}\sum_{j'=1}^{N_2} C^{(1)}_{i,i',j'}|\phi^{(1)}_{i',j'}\rangle.$$ We can expand
the state $|\phi^{(1)}_{i',j'}\rangle$ in a common basis of the two-electron basis, [*i.e.*]{},
$$|\phi^{(1)}_{i',j'}\rangle=\sum_{r=1}^{N_1} \zeta^{(1)}_{i',r}|\phi^{(1)}_{r,j'}\rangle,$$ where
$|\phi^{(1)}_{r,j'}\rangle$ is the $j'$-th two-electron eigenstate of the first electron expanded in the $r$-th one-
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