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Exercise 1: Show that the difference between ¥; and ¥?" (see Definition in our class)
is in fact of order N~! for times of order N.

Hint: Use the projectors that project on that part of Hilbert space with an odd (even)
number of excitations (particles not in the reference-state).

Exercise 2: Let ¢;,n; € L*(R?) for any j € Ny, let U, := U(ftogllfo with ¥y = Q.
Here UP%9 stands for Bogoliubov time-evolution, €2 is the respective vacuum state.

Show that for every odd £ the expression

k

(s, H (a(¢;) +a*(n;)) ¥e) =0

J=1

for all ¢t > 0.

Exercise 3: Let ¥, := U(ft"gxpo with ¥y = Q.

Here UP% stands for Bogoliubov time-evolution, € is the respective vacuum state, i.e.
a(¢r)2 = 0 for all k& # 0 where {¢y, : k € Z\{0}} is an ONB of the one-particle Hilbert
space describing the excitations.

Assume that Vi := (or(x1)@i(22)V (21 — 22)do(x1)do(x2)) = 0 whenever k # —I.
Show that there is a time-dependent constant C} such that

> (Wat (¢r)alg) L) < C .

kel



