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• cascade-type X-ray tubes for up to 100 kV anode
biases

• "photon needle" instruments

• medical set for brachytherapy of brain tumors by
means of the photon needle.

New cylindrical-geometry acceleration chamber
for needle-like anode X-ray tubes was developed . The
tubes equipped with acceleration chambers of the new
type exhibit better coaxiality and symmetry of the
electron beam than the tubes equipped with
acceleration chambers of the old design (flat
geometry).

Design of a cascade-type X-ray tube for up to 100
kV anode biases was developed and a tube model was
built. The tube may be extremely useful for destroying
cancer tumors larger than 30 mm across.

Stability and reliability of the photon needle, as
well as effectiveness of its shields were tested. The
instrument design has been updated. The updated
model was nominated to the ,,Polski Produkt
Przyszlosci 2000" contest and was presented in some
TV shows (on the WOT and TVP1 channels).

Cooperation with Neurosurgery Clinics of the 10th

Military Clinic Hospital in Bydgoszcz has been
established. It resulted in start of joint development of
a medical set for brachytherapy of brain tumors by
means of the photon needle. Suitable grant proposal
has been submitted to the Committee of Scientific
Research. The preliminary results were presented on
the 3ld Medical Physics Symposium in WisJa [1].

[1] M.Stapa, et al., Society of Medical Physics, 6,
Suppl.l (2000)20.
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2.14 Energy Resolution of Parallel-Plate Avalanche Counters at Moderate Specific
Ionization
by J.Sernicki

Parallel-plate avalanche counters (PPAC) have
been recognized as excellent timing detectors for years
[1,2]. Moreover, the counters are characterized by
good properties as elementary detecting devices [3].
But the spectrometric properties of the PPAC
detectors may be evaluated basing upon only partial
data on the detector energy resolution (see e.g. refs.
[4-7]). At present, there is generally insufficient data
available on the spectrometric properties of avalanche
counters.

The determination of the energy resolution of an
avalanche counter reduces to numerical formulation of
the expression (FWHM/(dE/dx x d)) x 100 [%], where
dE/dx is the specific particle energy loss (stopping
power) and d refers to the electrode spacing. It should
be noted that the expression is valid with the following
assumptions:

the particles pass the counter perpendicular to its
electrodes,

the charge density resulting from the primary
ionization process (specific ionization) is constant
within the entire interelectrode space of the counter.

In general, the properties of avalanche counters
depend upon the electrical field intensity and gas
pressure. It should be fully realized, however, that the
counter's spectrometric properties depend upon not
only the statistical fluctuations of the charge generated
in the interelectrode space, which are affected by the
basic ionization processes, but also upon the additional
factors, viz:

divergent source emission,

fine energy structure in the emitted radiation, and

particle energy loss straggling in the metallized
electrode foil and the gas space.

The purpose of this investigation is to determine
the energy resolution of PPAC detectors at moderate
specific ionization (fig. 1). The investigation has been
performed under measurement conditions being
generally typical for the majority of physical
experiments in which the detectors are used [9].
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Fig. 1 Mean effective energy E of alpha particles and its
corresponding particle energy loss in the PPAC interelectrode gas
space, determined for actual measurement conditions. See ref. [81
for data on the front electrodes of the PPAC.
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Fig. 2 shows empirical curve of the PPAC energy
resolution at a pressure of 18 Torr of n-heptane
vapour. The readings reached a value of 43 % at a
voltage of Usc|, (the USC|, voltage determines the
beginning of space charge effect in PPAC, see ref.
[10]). While the mean energy resolution value in the
plateau range is slightly higher. In turn, the resolution
variability as a function of the gas pressure is shown in
figs. 3 and 4.

One can generally state that the energy resolution
even equal to 30 %, at moderate specific ionization, is
not good enough for a charged particle AE detector.
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Fig. 2 PPAC energy resolution vs. detector supply voltage.
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Fig. 3 Mean energy resolution in the plateau range (see fig. 2) vs.
n-heptane pressure.
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Fig. 4 Energy resolution at the Uscii voltage (see fig. 2) vs.
n-heptane pressure.
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2.15 The Mosses as the Bioindicator of Air Pollution
by M.MatuI, B.Mystek-Laurikainen, S.Mikolajewski, H.Trzaskowska

PL0101323

The mosses are considered to be useful monitors of
atmosphere deposition because they have no root
system and thus depend on nutrient supply
predominantly from the atmosphere. The mosses are
precise and sensitive bioindicators of heavy metal
contamination of the natural environment. In general
plants proved to be useful in assessing environmental
pollution over large areas and long periods of
exposure.

The pollution level can be monitored for different
compartments of environment e.g. air, water, soil. The
application of plants as bioindicators and biomonitors
and useful criteria for their selection are presented.
Contaminants of environment are determined in
selected samples. The application of the most useful
plants like algae, mosses, lichens, vegetable plants
trees and their parts for evaluation of the pollution
level of environment and their changes are discussed.


