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We have chosen a basis for solving the Helium atom as:

ψ1(x1,x2) =
1√
2
1s(r1)1s(r2) [| ↑↓〉 − | ↓↑〉]

ψ2(x1,x2) =
1√
2

[1s(r1)2s(r2) − 1s(r2)2s(r1)] | ↑↑〉

ψ3(x1,x2) =
1

2
[1s(r1)2s(r2) − 1s(r2)2s(r1)] [| ↑↓〉 + | ↓↑〉]

ψ4(x1,x2) =
1√
2

[1s(r1)2s(r2) − 1s(r2)2s(r1)] | ↓↓〉

ψ5(x1,x2) =
1

2
[1s(r1)2s(r2) + 1s(r2)2s(r1)] [| ↑↓〉 − | ↓↑〉]

Show that each of these states can be obtained as a Slater determinant,
or a linear combination of two Slater determinants.
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