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Overview 

In 2006 research activity of the P-V Department was concentrated on the continuation of previous studies in 

the field of plasma physics and controlled nuclear fusion (CNF), but several new topics concerning plasma 

technology were also investigated. The main tasks of the research activities were as follows: 

1. Studies of physical phenomena in pulsed discharges producing dense magnetized plasma; 

2. Development of methods and tools for high-temperature plasma diagnostics; 

3. Research in the field of plasma technologies. 

In a frame of the first task particular attention was paid to studies of X-ray pulses and fast electron beams 

emitted from different Plasma-Focus (PF) facilities. The correlation of X-ray pulses with pulsed electron beams 

and other corpuscular emissions (i.e. accelerated primary ions and fusion reaction products) was investigated in 

the PF-360 device in Swierk. The X-ray and corpuscular emission was also studied in a PF-1000 facility at 

IPPLM in Warsaw. Separate efforts were devoted to the investigation of fast electrons escaping from Tokamak-

type facilities. Such studies were carried out in a frame of the EURATOM program, using special Cerenkov-type 

detectors within the CASTOR tokamak, operated at IPP in Prague. Signals from the Cerenkov detector were 

recorded and interpreted. Other studies concerned the design and construction of a new 4-channel Cerenkov 

detection system for a TORE-SUPRA facility at CEA-Cadarache. Since thermal loads upon the Cerenkov probe 

within the TORE SUPRA facility can amount to 1 MW/cm2, it was necessary to perform detailed computations 

of heat transfer in various materials (i.e. diamond-radiators and the probe body).  

Some efforts were devoted to the calibration of new nuclear track detectors (NTD) and their application for 

measurements of fusion-produced protons emitted from PF-360 and PF-1000 facilities. In frame of the 

EURATOM program the calibrated NTD were also applied for measurements of fusion-protons in a TEXTOR 

tokamak at FZ-Juelich.  

In the frame of the development plasma diagnostic techniques, particular attention was paid to the time-

resolved optical spectroscopy and its use for studies of dynamics and parameters of plasma during the free 

propagation of plasma-ion streams. Other studies concerned spectroscopic measurements of plasma formed 

during the interaction of pulsed plasma-ion streams with different targets within PF- and RPI-type facilities. The 

most important experiment concerned the interaction of the hydrogen plasma stream with a target made of pure 

tungsten. For the first time, some distinct spectral lines of tungsten (and particularly of WI and WII lines) were 

recorded. In some cases the use was also made of selected corpuscular diagnostic techniques. Other efforts 

concerned the theoretical analysis and summary of experimental studies of high-current discharges of PF and 

Z-pinch type. Acting in a frame of the EURATOM program, one experimental team was engaged in the 

development and application of activation methods for measurements of fusion neutrons in the PF-1000 facility 

and the JET tokamak in Culham. These techniques are very needed for further fusion-oriented studies.  

In a frame of plasma technology many efforts were devoted to improvements of the deposition of thin 

superconducting layers, e.g. pure niobium (Nb) upon metal surfaces, by means of arc discharges under ultra-high 

vacuum (UHV) conditions and at different cathode geometry. Special filters for the elimination of metal micro-

droplets were designed and tested. The UHV arc facility with a planar cathode was also applied for the 

deposition of pure lead (Pb) layers which might be used as photo-cathodes in modern electron injectors. Other 

efforts were devoted to the application of pulsed plasma-ion streams (generated by RPI-type devices) for 

modifications of various materials (collaboration with Dept. P-IX). Computational studies of plasma dynamics 

and electrode erosion in the IPD coaxial-accelerator were also continued. 

The most important achievements of the P-V Department in 2006 were as follows: 1. Study of the interaction 

of pulsed plasma streams with different targets, which was performed by means of optical spectroscopy and 

enabled the tungsten spectral lines to be for the first time recorded and identified; 2. Detailed measurements of 

the X-ray and corpuscular emission from PF-type discharges at various experimental conditions; 3. Computer 

modeling and design of special filters for the elimination of metal micro-droplets within UHV arc facilities, and 

the deposition of pure Pb-layers which appeared to be effective photo-cathodes for modern electron accelerators. 
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