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1. Purpose of the visit:

• Collaboration with W. De Roeck on joint papers [1] and [2] con-
cerning then stochastic limit of the Friedrichs model and of the
Pauli-Fierz Hamiltonian.

• Presentation of the results obtained together with V.Jakšić and
C.A.Pillet in a talk “Return to equilibrium”.

• Discussions with Belgian physicists (C. Maes, A. Verbeure, M. Fannes
and others)

2. Description of the work carried out and results obtained dur-
ing the visit: The visit was an occasion to discuss the final form of
the papers [1] and [2].

[1] is devoted to a simple model of stochastic limit for a self-adjoint
Hamiltonian acting on the Hilbert space decomposed into two parts –
a finite dimensional “small space”, and the “large space”. The Hamil-
tonian consists af a diagonal part and an interaction multiplied by a
small parameter λ. After rescaling of the time as t/λ2 and rescaling the
energy in the “large space” we obtain convergence to a unitary group,
which is the unitary dilation (in the sense of Foias and Nagy) of the
semigroup acting on the “small space”.

[1] can be viewed as a toy model, a pedagogical introduction to a phys-
ically more relevant and mathematically more complicated case of the
Pauli-Fierz Hamiltonian, describing a small quantum system interact-
ing with a Bosonic field, studied in [2]. We prove that, under rather
weak assumptions, the unitary evolution, after appropriate rescaling
of time and of the reservoir dynamics converges to a unitary dilation
of a semigroup acting on the subsystem Hilbert space. If we apply
our result to the framework of the Heisenberg picture and look at the



reduced dynamics, we obtain a completely positive semigroup coincid-
ing with the semigroup obtained by Davies in [4]. On the level of the
asymptotic reservoir, the asymptotic dynamics resembles strongly the
formalism used often in quantum optics to describe the measurement
processes [6].

Our work is a related to the ideas of [3], our results are however valid
under much weaker assumptions. Our proof uses partly the ideas of
[5].

3. Future collaborations with host institution:

I plan to continue to work with W. De Roeck of K.U. Leuven in order
to finish the papers [1] and [2]. Perhaps, we will start a new project
about applying the results of [2] to study fluctuations of open quantum
systems.

4. Projected articles to result from the visit;

[1] J. Dereziński, W. De Roeck: Stochastic limit in the Friedrichs model,
in preparation

[2] J. Dereziński, W. De Roeck: Stochastic limit for Pauli-Fierz Hamil-
tonians, in preparation

5. Other comments: The hosts were very hospitable and the scientific
atmosphere in the Physics Department KUL was very stimulating.
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