
 
Wewish to computethewavefunction which minimizestheexpectationvalueof
the Hartree Fock Hamiltonian
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Elsewhere wehave computedthat theexpectationvalueofthis
Hamiltonian inthe

Slaterdeterminantstate isgivenby
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Wewill now computethefunctional derivativeofthis Hamiltonianwithrespect
tothe single particle wavefunctions In fact wewilldifferentiate withrespectto
thecomplex conjugate ofthe single particlewavefunctions toget nicerequations

First we differentiatethekineticterm
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Next he differentiate thepotentialterm Weshallfirstdothis thelong
andtediousway usingthe definitionofthefunctionalderivative Wewill subsequentlycompute



theresult
again usingthe known results offunctional differentiation

3 1 I instates su to 3

I faxd xilinx E510th tesinsk E

0,7 Ia te SjkSSI E Oil Oj x2

0,718 E 8,8k É 0 eSikSLI E await

Ii 0 a Oil Oj E 0,7 0 doit dik

fax ax VI I I I Ii SpSIK E t

0762 Sir 8k E Oil 0 x

Oj I Si SIR F 0É IDS SCI E OHIOLID

Lfax VCI E 210inFORCE
t

JARVIE E 510 a TO E



E f d x VI E 50 Ii Oj E ACID

Jax VE Is I 0 I Oi E dial In

Id x VCI E HE Ii

t 10ik.TOkk 0f15i 0iti oiti

We can alsoderivethisresultmoredirectlyusingwhatweknowof
functionalderivatives

In particular functional derivatives obeythe productnote
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Thus it follows that

8845 Eye I E J
d x d MI Ia loinMotilal



0 DO Oik dik

If Axile I a Idiot
O E

I I JMVCI E di Ii FORCE

I I fax
VIE Ia 9 Is Oi E Ok x2

I I fax VIII
E Of Ii Oj E On I

fd x VG E WE Ii

5219 1150,12 0715013
1571

Lignaloes
accounting

In any case we now combinethese results and concludethatthe

single particlewavefunction which makestheexpectationvalueoftheHartreeFock
Hamiltonian stationaryobeys
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And indeed assumingthe potential is symmetric behave
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