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Problem 1 Calculation of pseudopotentials

Calculate haldane pseudopotentials for the following real space interactions.

(1.a) V (r) = 4πV0δ
(2)(r).

(1.b) V (r) = 2πV1∇2 δ(2)(r).

(1.c) V (r) = α e−r2 .
Hint: for the second potential, use the Laplacian operator in the cylindical coordinate
∇2 = 1/r ∂r

(
r∂r

)
, and do integration by parts.

Problem 2 2D one component plasma analogy

(2.a) For the Laughlin 1/m state, show that

|ψ1/m({zi})|2 = e−βΦ({zi}) , (1)

where Φ is in the form of a thermodynamic potential. Obtain an expression for Φ.

(2.b) Interpret the individual terms in Φ.
Hint: the photon-mediated Coulomb interaction in (2+1)D is of the form V 2D

C (r) ∝ e2 log(r).

(2.c) Use charge neutrality to show that the overall density of the Laughlin state is ρ = 1
2πl2Bm

.

(2.d) Generalize the above construction to the quasihole of a 1/m Laughlin state. Use the prefect
screening property of plasma to derive the e∗ = e/m charge of the Laughlin quasihole.
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