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Exercise 1: Show that there is a constant C < ∞ such that for any N ∈ N, any
Ψ ∈ L2

(
R3N

)
and any φ ∈ R3
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Exercise 2: Let Ψt ∈ L2(R3(N+M) be a solution of the Schrödinger equation

i
d

dt
Ψt(x1, . . . , xN , y1, . . . , yM) =−
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1
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with initial state Ψ0 :=
∏N

j=1 φ0(xj)
∏M

j=1 η0(yj) for some one-body states φ0 and η0.

Derive on a heuristic level the respective effective description of the system for M,N →∞.

Exercise 3: Show that for any t > 0 the expression 〈Ψt,
(
qφtx1 + qηty1

)
Ψt〉 tends to zero as

N and M go to infinity based on the setting in exercise 2.


