
ne rasante Entwicklung der Femtosekunden-Lasertechnik mit Pulsdauern von
5-6 fs bis auf einen Faktor zwei angenähert werden. Will man die durch die
Schwingungsperiode von sichtbarem Licht bedingte Auflösungsgrenze über-
winden, empfiehlt es sich, auf Strahlung bei kürzeren Wellenlängen auszu-
weichen. Neueste Techniken zur Erzeugung und zeitlicher Charakterisierung
lasergenerierter Röntgenpulse eröffnen nun den Weg in den bislang unerreich-
ten Attosekundenbereich ('O"18 s). Theoretischen Untersuchungen zufolge bie-
ten jüngste Techniken das Potenzial, einzelne (isolierte) Röntgenpulse mit ei-
ner Dauer von einigen hundert Attosekunden zuverlässig zu erzeugen und zu
messen. So wie Laserpulse im Femtosekundenbereich die Verfolgung atomarer
Bewegung ermöglichen, werden Attosekundenpulse Schnappschüsse von we-
sentlich schnelleren Elektronenbewegungen innerhalb von Atomen, also eine
subatomare Auflösung im Zeitbereich, erlauben.
Literatur: M. Drescher et al, Science 291, 1923 (2001).
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Today, countries who are presently involved in nuclear energy are facing many ^
challenges to maintain this option open for the next few decades. Among them, Q
management of nuclear wastes produced in nuclear reactors and in fuel cycle •£*•
operations has become a very strong environmental issue among the public, Q
In most countries with sizeable commercial nuclear programs, deep geological —*•
disposal of ultimate highly active and long-lived nuclear wastes is considered Q
as the reference long-term management scheme. But, many questions arise on j
the possibility to demonstrate that such wastes can be dealt in such a way as
to protect the future generations and the environment.The characteristics of
nuclear wastes, the various back end policies concerning spent fuels and the
nuclear wastes long-term management options will be first described. Then
recent proposals, based on transmutation, especially those using accelerator
driven systems (ADS) and/or thorium will be presented. Finally, the possibi-
lity for the nuclear physics community to play a part in alleviating the nuclear
wastes burden will be pointed out.

H8 Physics aspects of recent and future concepts in radiotherapy
D. Georg
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The development of 3-D Conformal Radiotherapy (3D-CRT), in which the
high dose volume matches as closely as possible the target volume and avoids
therefore normal tissue irradiation as far as possible, has been a major theme
in radiotherapy for improving the therapeutic window. Conformal radiothera-
py is not a new concept but only the technological improvements of the last
decade allow its clinical implementation. More recent and advanced forms of
3D-CKT are intensity modulated radiotherapy (IMRT) and stereotactic ra-
diotherapy (SRT). IMKT uses an additional degree of freedom to achieve a
new class of conformation: the variation of the primary beam intensity. SRT
is based on a three dimensional stereotactic coordinate system which is cor-
related with the patient and the treatment facility through modern imaging
technology. IMRT and SRT are related by common features, e.g. high dose
gradients and small fields which require a high geometric precision. A high
dosimetric and geometric precision can only be based on a detailed knowledge
of the patient specific anatomy. Therefore, IMRT and SRT need to underlie
multi-modality imaging studies. Both IMRT and SRT utilize photon beams
and multiple field arrangements which increases the volumes of healthy tissue
receiving low doses. Photons have a low selectivity along the beam direction
implying that the sharp dose gradients are to be compromised. The increased
low dose volume as well as the low selectivity of photon beams can be over-
come by using proton or ions. Brachytherapy, a form of radiotherapy where
encapsuled radioactive sources are placed directly in or in the vicinity of the
tumor, is by definition conformal. Endovascular brachytherapy has become a
promising new field in radiotherapy for the prevention of (re)stenosis after an-
gioplasty. Although many clinical trials have been performed during the last
years specific aspects related to endovascular brachytherapy have not been
addressed clearly, such as the optimal dose level for treating coronary arteries.
Another field of investigation is the comparison of beta radiation and gamma
radiation for of this treatment modality. Because conventional conformal ra-
diotherapy has been a major research subject during the last decade its place
in radiation therapy practice is assured. In a similar way, recent and future
concepts in radiotherapy such as SRT, IMRT, hadron therapy or endovascular
brachytherapy need to be further investigated until their full potential can be
demonstrated.
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