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Priklad 2

o
1. The state vectar is

o- s
and the Schridinger equation is
ifiy = igiy
ifighy = —ign + Ay

from which it follows that
—hiy = gy + ihA Yy
and therefore, since p(0) = 1 and 1y (0) = 0,
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From the Schridinger equation for 4y we can now deduce that
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The desired prohability is
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2. Continuous measurement of D forces the system to stay in one eigenstate of D). From the initial
condition, this eigenstate is
1
ol

If you have the solution to the first part in hand, then vou can consider a sequence of measurements
separated in time by € we eventually take the limit € — 0. For sufficiently small ¢, the probability that
the first measurement yields one is
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so the probability of remaining in the initial state is

E
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All we really need is that p; o< €%, which is a consequence of the Schrodinger equation; the detailed
solution is not necessary. After n measurements, the probability of still being in the initial state is at
least py. For fixed time ¢ > 0, choose € = ¢/n. Then the probability of being in initial state at time ¢ is
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and, for continuous measurement,
. y'zti
nan;Ulog Po(t) = n log (1 - m) = 0.

We have lim, ... Fy(t) = 1, and the system never leaves the initial state.

Priklad 3

SOLUTION: The surface consists of N horizontal steps, Ny upward steps,
and N, downward steps. The degrees of freedom the system possesses are
whether after each horizontal step the surface poes upward. downward. or
remains at the same level. Let us represent these three possibilities by a
scalar variable ¢ = +1, 0, or —1, respectively. We further label each step
by a subsecript i € {1,...,N}.

(a) With H = £3,(1 + o7), the energy is written as a sum over the N
columns. The contribution from each column is £ if 7 = 0, ie. if
there is no step, and 2z if ¢ = £1, i.e. if there is a step in either
direction. Since each step adds an extra lattice length to the length of
the surface, this Hamiltonian properly accounts for the surface energy
of £ per lattice length.

(b) The partition function is a sum over all configurations. This may be
represented as a product over the steps, wviz.
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(c) The free energy is

F=FkThZ
= Ne — NksT'ln (1 + QE_E“‘BT) :

In the low temperature regime kT < £, we have F = Ng, which is the
enerey of a flat surface, whose length is the minimum value possible,
N. In the high temperature regime kgT > =, we have —NEzT In 3,
which reflects the fact that the surface is completely randomized, with
3V equally probable configurations vielding an entropy S = NkgIn 3,
as T — oo. The entropy term —7'5 dominates the average energy E
at these high temperatures.

(d) The total surface lengthis L =N + N; + N; = N - (1 + 2p), where p
is the probability for an upward or downward step:
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Thus, (L) =N, while (L), = 3N.



