Physikalisches Kolloguium
06.07.09

16:15 Uhr

Horsaal H2

Prof. Dr. Peter E. Toschek (Universitdt Hamburg)
Institut fir Laser-Physik

Jungiusstrale 9

D-20355 Hamburg

Tel.: +49-40-42838 2381

E-mail: toschek@physnet.uni-hamburg.de

“What does a single atom reveal to its observer?”

Abstract:

The evolution of quantum mechanics has followed the critical analysis of “gedanken”
experiments. Many of these concrete speculations can become implemented today in
the laboratory - thanks to now available techniques. A key experiment is concerned
with the time evolution of a quantum system under repeated or continuing
observation. Here, three problems overlap: 1. The microphysical measurement by a
macroscopic device, 2. the system’s temporal evolution, and 3. the emergence of
macroscopic reality out of the microcosmos.

A well-known calculation shows the evolution of a quantum system being slowed
down, or even obstructed, when the system is merely observed. An experiment
designed to demonstrate this “quantum Zeno effect” and performed in the late
eighties on an ensemble of identical atomic ions confirmed its quantum description,
but turned out inconclusive with respect to the very origin of the impediment of
evolution.

During the past years, experiments on individual electrodynamically stored and
laser-cooled ions have been performed that unequivocally demonstrate the observed
system’s quantum evolution being impeded. Strategy and results exclude any
physical reaction on the measured object, but reveal the effect of the gain of
information as put forward by the particular correlation of the ion state with the
detected signal. They shed light on the process of measurement as well as on the
guantum evolution and allow an epistemological interpretation.



