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Overview

In 1998 research activities were mostly continuations of previous studies, but we also undertook some new
research aims. Theoretical studies comprised a development of the model of processes occurring at electrodes
within a plasma system with magnetron discharges. Also developed was an improved model of phenomena
within coaxial plasma injectors. Within a framework of the collaboration with the Warsaw Technical University
we analyzed plasma dynamics in the coaxial gun used for the IPD process. We also carried out theoretical
studies of proton-alom collisions (using a quasi-classical approach), different atomic experiments, and X-ray
spectra. It was shown that some effects, interpreted so far on the basis of quantum mechanics, could be explained
by the interaction of electrons moving along "roscttc-typc" trajectories.

Experimental studies of phenomena within PF-typc discharges were concentrated on measurements of
particle emission and polarization effects within the MAJA-PF device in Swierk (in cooperation with the
Kurchatov Institute in Moscow). Also performed were studies of ions, neutrons, fast electrons and X-vays within
the PF-360 facility in Swierk, an analysis of low-energy deuterons within PF-I1 device at INFIP in Buenos Aires
(Argentina), as well as studies of ion beams with the PACO-PF device at IF AS in Tandil (Argentina). Within the
framework of studies within the large PF-IOOO facility at IFPiLM in Warsaw, we continued experiments with a
thin liner compressed by a collapsing current sheath, optimization tests of PF discharges and measurements of
emission characteristics. Wrc performed measurements of VR with high-speed cameras, studies of X-rays with
pinhole cameras and crystal spectrometers, as well as high-energy ion measurements with nuclear irack-dcVcclors
(NTDs). In collaboration with the CVUT and IPP CzAS in Prague (Czech Rep.) we initiated new Filamentary Z-
Pinch experiments within the large PF-IOOO facility.

Studies connected with the development of plasma diagnostic methods concerned the calibration of new-
types of NTDs (particularly of PM-355, PM-500, and PM-600 plastic detectors) with beams of protons, alphas,
deuterons, nitrogen- and carbon-ions. We also performed tests of NTDs for ion measurements in the TEXTOR
facility in Juclich (in cooperation with the ERM group from Brussels). We also continued the elaboration of
improved crystal spectrometers for measurements of X-ray polarization (the collaboration with the Kurchatov
Institute in Moscow). In addition, we constructed miniature magnetic spectrometers for studies of electron
beams, and a nitrogen laser for intcrfcromctry (the collaboration with the MFTI in Moscow).

Technological studies concerned modeling of HV pulse generators, and particularly systems with pulse
transformers were used for pulse shaping. The PSPICE program was applied for computations of one-stage
pulsed generators, multi-stage Marx-type systems, HV supply systems, and triggering units. Also designed was a
high-energy simulator for studies of electromagnetic compatibility. Studies in the field of plasma-ion techniques
used for material engineering were carried out in collaboration with Dept. P-IX in Swierk, and other research
centers: the Warsaw Technical University, the Institute of Nuclear Chemistry and Technology in Warsaw, the
FZR in Rossendorf (Germany), the Institute of Physics ChAS in Beijing (China), and the Institute of Plasma
Physics NSC KhIPT in Kharkov (Ukraine). In addition we realized a contract with the Ecolc Politcchniquc in
Palaiseau (France) connected with an INCO-COPERNICUS grant. It concerned measurements of ovcrvoltagcs
generated within plasma devices of the PF- and RPI-lypc. We also realized several contracts with industrial
laboratories, concerning the design, manufacturing, and tests of special pulse generators.

The most important achievements of the Dcpt. P-V in 1998 were as follows:
1. The collection and elaboration of new experimental data showing changes in the polarization of X-ray lines

emitted from the PF-lypc discharges, and studies of their correlation with pulsed beams of fast electrons.
2. The development of diagnostic methods, and in particular the calibration and use of modern NTDs, as well

as the design and application of modernized Faraday-typc collectors and miniature magnetic spectrometers.
3. The design of new pulse generators and simulators of electromagnetic interference as well as studies in the

field of plasma-ion techniques applicable for the material engineering.
The studies described above were presented in 24 published papers (or accepted for the publication) in

scientific journals, and in 38 papers presented at international conferences. Scientists from Dept. P-V also gave
9 invited lectures at different seminars in other research centers in Poland and abroad.


