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Problem 1 (Hartree Energy Functional)
Let ¢; be a solution of the Hartree equation

d
Z%Cﬁt = (—A +Vx |¢t‘2) Gt -
Show that the energy given by
1
E(¢) = <¢t, (—A + §V* |¢t|2> ¢t>
is conserved under time evolution.

Problem 2 (Time Dependent External Field)

Let W, be solution of the Schrodinger equation with Hamiltonian

N
H = Z —A; + Ay(z)) + Z Vn(z; — xp)
j=1

j<k
and ¢; be solution of the Hartree equation
d 5
Za@ = (—A+At + Vx| )¢t .
Asume that the time dependent external field satisfies |44, < C for some

constant C' uniform in time.
Estimate the energy difference

AE(t) = ‘%(‘I’t,H‘I/O — <¢t, (_A + At + %V* |¢t‘2> ¢t>‘

in terms of AE(0) and « with the smallest possible weight.



Problem 3 (Large Volume Revisited)
Let p, A be as in problem 3 on sheet 4. Show that |d;a| < a+ Cp—‘f using the weight

function .

1 else

The solutions to these exercises will be discussed on Friday, 09.12.2016.



