
 
Weprovethatthesingleparticle

wavefunctions inthe Slaterdeterminantmustbe

linearly independent

Let 0 573 be singleparticlewavefunctions Then theSlater
determinant isgiven by
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Supposethat 0 x are linearlydependent Then thereexists
coefficients ai an notall zero suchthat
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Let aj bethe first
such non zero coefficient Then
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For compact shorthand let biz af bj 0 Then
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substituting into our Slater determinant wehave
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Next we use the following lemma

ITffrminant ofa matrix isunchanged when a scalarmultiple ofone
column is added to another

Itetconsider
a matrix A i aj an Tn

The determinant is multilinear initscolumns meaning
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Tefinalequalityfollows fromthefactthatthedeterminant is also antisymmetric
upon interchange ofany

two columns implyingthat
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Fom this lemma it followsthat
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wherethefinal equality comes fromthe cofactor expansion ofthedeterminant

summingdown the jth column

therefore wehave shown that if thesingle particlewavefunctions
are linearlydependent Y 0 Clearly this isnot normalizable
andhencenotaphysical stateandwe concludethatthe single particlewave

fundi

mustbe linearly independent
II

As asimplecorollary thelinear independenceofthe Oi x implies thatwe
can choosethemtobe orthonormal usingthe Gram Schmidt

process


