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1. In taking Fourier series representation on the lattice we often need the
following results. By performing the sum explicitly for a finite number
of lattice points N , calculate the one dimensional delta type function
D(Rm) of the distance Rm = a0m:

D(Rm) =
1

N

∑
n=1,N

eiqnRm , qn =
2πn

La0
.

With L = a0N verify the following:

(1) the periodicity

D(Rm) = D(Rm + L),

(2) Taking three typical valuesN = 4, 16, 64 plotD(Rm) for−L/2 ≤
Rm ≤ L/2, and thereby convince yourself that to an excellent approx-
imation we may treat

D(Rm) = δm,0.

(3) Verify that the two (d=2) and three (d=3) dimensional gener-
alization of D(Rm) is respectively

D(~R) =
1

Nd

∑
~q

ei~q.
~R,

where ~R = a0{m1,m2, ..md} and ~q = 2π
Na0
{n1, n2, ..nd}.

(This is essentially Problem 3.7.1 in Coleman)

2. Problem 3.7.3 (a) and (b) in Coleman

3. Consider two orbitals φa(r) and φb(r) and consider the “seed” wave
function

Φ(r1ζ1, r2ζ2, r3ζ3) = φa(r1)φa(r2)φb(r3)χ↑(ζ1)χ↓(ζ2)χ↑(ζ3).
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Carry out an explicit antisymmetrization with respect to the three
particle coordinates. One simple way is to construct

Φfinal =
1

6!

∑
P

Φ(P1, P2, P3)(−1)δP ,

where the sum is over the 6 permutations (1, 2, 3), (2, 1, 3), (1, 3, 2) ,(2, 3, 1), (3, 1, 2), (3, 2, 1)
of the three coordinates. Here δP = ±1 depending on the parity of the
permutation (whether it involves an even or odd number of pairwise
moves).
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