radioactive wastes from the operation of
the plant will not require isolation from the
environment for geological timespans; that
the release of radioactivity and other
wastes during normal operation and main
tenance will be acceptable ; that decommis
sioning and dismantling of the plant is fea
sible at acceptable cost and radiation expo
sures. These issue are as important as tech
nical questions and they should be conside
red at a very early stage of future projects:
indeed, they should be an integral part of
their design concept. World-wide collabora
tion should also be directed at these tasks.
Without such a policy it will be difficult to
create the necessary acceptance for ICF
among the general population.

Antihydrogen as a Probe
New particles tend eventually to be
used as probes for something else so the
once exotic positron is now widely used in
condensed matter studies. For positrons,
one generally measures the Doppler shift
of the characteristic energy (511 keV) of
the two photons produced by the rapid
(picosecond) annihilation of a positron by
electrons. This shift is caused by changes
in the positron's momentum due to trap
ping in crystalline defects (e.g., vacancies)
or, as discovered recently, by temporary

RESEARCH PROFESSORSHIP
The Danish Natural Science Research Counsil (SNF) invites applications
for a 5-year Research Professorship, associated the Mikroelektronik
Centret at the Technical University of Denmark. The chair is financed
by the development program in Material Sciences (MUP).
The successful applicant is selected by an expert commitee, estab
lished by SNF. Applications should be sent to SNF, H.C. Andersens
Blvd. 40, DK-1553 Copenhagen V, Denmark before July 1.1992. Appli
cants will receive the results of the final expert evaluation and they
will not be published without the approval of the applicants.
The research professor shall strenghen MIC's R&D program within
advanced semiconductor materials and their applications in opto
electronic components and devices. In particular, nonlinear ultra-fast
dynamics is of interest aiming at optical switching. The successful can
didate is therefore expected to document broad experience in ps and
fs spectroscopy as well as a profound knowledge of modern low
dimensional semiconductor materials.
Mikrolektronik Centret is responsible for training engineering stu
dents in semiconductor component physics and process technology.
The research professor is responsible for supervising PH.D. students
and give advanced graduate lectures.
In addition to excellent professional skills, the staff at MICis expected
to contribute to the dynamical research environment rapidly being
established. We expect flexibility and ability to redirect our research
towards rewarding competitive goals. Further information can be
obtained from Director Ove Poulsen, tel. +45 45 93 12 22 5744 or
from SNF, tel. +45 33 15 46 45 210.

potential wells formed by fluctuations in
conducting liquids.
The antiproton may now become a
probe since a University of Tokyo group
showed last year [Iwasaki M., et al., Phys.
Rev. Lett. 67 (1991) 1246] that 3.6% of
the antiprotons fired into liquid He were
trapped for up to 30 ms whereas the re
mainder were annihilated some 108 times
faster (within a few ps, the theoretically
predicted time). As long ago as 1964, G.T.
Condo suggested that the quantum num
bers of some exotic He atoms formed by
replacing one of the electrons in Bohr-like
orbits around the nucleus with an anti
proton does not mean that the remaining
electron is ejected immediately (as assu
med by others in calculating the antipro
ton lifetime). The Pauli exclusion principle
would then disallow the collisions by sur
rounding atoms which bring about a
short-circuiting of the antiproton's slow
cascade through a series of atomic states
— a cascade that ends with the anti
proton being within range of the strong
interaction causing annihilation. So it is
thought that a few percent of the He
atoms are special in some fascinating
way.
A joint experiment PS205 (involving To
kyo University, MPI für Quantenoptik and
CERN) at CERN's LEAR accelerator which
produces the world's cleanest, monoenergetic, low energy antiproton beam of
small spot size has reproduced the effect.
Further work is in progress using the
various forms of He to identify what ac
counts for the stability of the long-lived
metastable He atoms (the "trapping sta
tes"), to look for light emission, and to
laser pump the metastable atoms to pro
long their lifetimes even further to allow
precision spectroscopy. Reacting meta
stable atoms with positrons and positro
nium may produce antihydrogen — which
could be used as a physics "laboratory" ...
and as a probe.

Antihydrogen Workshop
30 - 31 July 1992
Ludwig-Maximilians-Universität,
Munich, Germany

M

ikroelektronik C entret

DTH, DK-2800 Lyngby, Denmark
MIC is a new autonomous research center, established at the Technical
University of Denmark. Its research mission is within semiconductor physics
and technology and semiconductor based micro-technologies.
Major Danish industries and universities work together at MIC. Our new
process laboratory will be operational in the summer of 1993. It will provide
unique possibilities for synthesizing and processing advanced materials.

94

Europhys. News 23 (1992)

Organised by:
CERN and MPI für Quantenoptik
Topics: why antihydrogen?; ultra-low ener
gy antiprotons; positron accumulation &
positronium; routes to antihydrogen pro
duction; antihydrogen: trapping, spectro
scopy & laser simulated recombination.
Contact:
C. Zimmermann, MPI für Quantenoptik,
Postfach 15413, W-8046 Garching
(Fax: +49-89-32 95 52 00).

