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“Normalization” and “Completeness” of the Volkov Solutions
eSTEPHAN ZAKOWICZ Institut fiir Theoretische Physik, Justus-
Liebig-Universitdat Giessen, Heinrich-Buff-Ring 16, 35392 Giefien

The (non-square-integrable) Volkov solutions [1] fulfil the Dirac equa-
tion for a charged spin-1/2 particle in the field of a classical plane elec-
tromagnetic wave.

It was demonstrated before [2] that under certain assumptions on the
external electromagnetic vector potential, square-integrable wave packets
may be constructed from these Volkov solutions. Two commonly believed
conjectures have been rigorously proved by the author recently and will
be discussed in this contribution [3]: (1) Wave packets from “electronic”
and “positronic” Volkov solutions are orthogonal to each other when the
vector potential and its first derivative are bounded; this fact leads to the
correct “normalization” of wave packets. (2) On the same assumptions
as in (1), the wave packets fulfil the Dirac equation.

Apart from the “normalization” of the Volkov solutions, their “com-
pleteness” is also of relevance for the computation of physical processes.
The current state of a possible proof of this supposition is briefly ad-
dressed.
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Erweiterung der Cox-Thompson-Methode fiir das Inverse
Streuproblem bei fester Energie auf Potentiale mit einem
asymptotischen Coulombabfall — eOLIVER MELCHERT' und
BARNABAS APAGYI? — !lInstitut fiir Theoretische Physik, Justus-
Liebig-Universitat Giessen, Heinrich-Buff-Ring 16, 35392 Giessen —
2Department of Theoretical Physics, Budapest University of Technology
and Economy, Budapest, Ungarn

Ausgehend von der Povzner-Levitan-Darstellung der reguldren Streu-
wellenfunktion und unter Beriicksichtigung der asymptotischen Eigen-
schaften der auftretenden Funktionen erhalten wir in Anlehnung an die
Vorgehensweise in [1] ein System komplexwertiger, nichtlinearer Glei-
chungen.

Der Input der Inversionsprozedur ist eine endliche Menge komplexer
Phasenverschiebungen. Mit dem nichtlinearen Gleichungssystem werden
die zu den Phasenverschiebungen korrespondierenden komplexwertigen
asymptotischen Normierungskonstanten und verallgemeinerten komplex-
wertigen Drehimpulse ermittelt. Diese Informationen ermdéglichen es, das
invertierte Potential zu berechnen.
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Perturbation theory for scattering at a slightly changed ob-
ject — oIvo KNITTEL!, ANDREAS ZIROFF?, and UWE HARTMANN!
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In the engineering of microwave and photonic devices, the definition of
tolerances is an important problem. We sugggest a perturbation approach
to the scattering matrix of an arbitrary object after a slight change in
the geometry, in particular a small shift of a reflecting surface that is
part of the object. We present the theory for electromagnetism, but the
approach is valid for any time-symmetric wave equation.
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