
Matrix elements between Slater determinants for one-electron operators

Ô1 =
N∑
i=1

ô(xi) (1)

Case 1, identical determinants:
ψK = |...ϕmϕn...〉 (2)

〈ψK |Ô1|ψK〉 =
N∑
m

∫
ϕ∗
m(x1)ô(x1)ϕm(x1)dx1 (3)

Case 2, one spin orbital different:

ψK = |...ϕmϕn...〉

ψL = |...ϕpϕn...〉
(4)

〈ψK |Ô1|ψL〉 =
∫
ϕ∗
m(x1)ô(x1)ϕp(x1)dx1 (5)

Case 3, two spin orbitals different:

ψK = |...ϕmϕn...〉

ψL = |...ϕpϕq...〉
(6)

〈ψK |Ô1|ψL〉 = 0 (7)

Matrix elements between Slater determinants for two electron operators

Ô2 =
N∑
i=1

N∑
j>i

ô(xi,xj) (8)

Case 1, identical determinants:
ψK = |...ϕmϕn...〉 (9)

〈ψK |Ô2|ψK〉 = 1
2

∑N
m

∑N
n [

∫ ∫
ϕ∗
m(x1)ϕ

∗
n(x2)ô(x1,x2)ϕm(x1)ϕn(x2)dx1dx2

−
∫ ∫

ϕ∗
m(x1)ϕ

∗
n(x2)ô(x1,x2)ϕn(x1)ϕm(x2)dx1dx2]

(10)

Case 2, one spin orbital different:

ψK = |...ϕmϕn...〉

ψL = |...ϕpϕn...〉
(11)

〈ψK |Ô2|ψL〉 =
∑N

n [
∫ ∫

ϕ∗
m(x1)ϕ

∗
n(x2)ô(x1,x2)ϕp(x1)ϕn(x2)dx1dx2

−
∫ ∫

ϕ∗
m(x1)ϕ

∗
n(x2)ô(x1,x2)ϕn(x1)ϕp(x2)dx1dx2]

(12)
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Case 3, two spin orbitals different:

ψK = |...ϕmϕn...〉

ψL = |...ϕpϕq...〉
(13)

〈ψK |Ô2|ψL〉 =
∫ ∫

ϕ∗
m(x1)ϕ

∗
n(x2)ô(x1,x2)ϕp(x1)ϕq(x2)dx1dx2

−
∫ ∫

ϕ∗
m(x1)ϕ

∗
n(x2)ô(x1,x2)ϕq(x1)ϕp(x2)dx1dx2

(14)
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