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of all sources in the system. In the case of every
method and every distance measure objects form
two groups: of small masses (the right cluster in
Fig. 1, systems from AI to S24), and big masses
(the left cluster in Fig.l, objects from S28 to S21).

2. Within the groups of objects of the same mass the
dominant role in the further division into sub-
clusters plays the angle coordinate, while perpen-
dicular distances between sources are of secondary
importance.

3. In the majority of cases the test systems are recog-
nised correctly as more "similar" to their respective
standards than to whichever else in the set (in Fig.l
pairs X1-S1,X5-S5, etc.).

Up to now this coincidence detector was tested for

small (non-multiplying) samples containing plutom'um
isotopes. Recently, the INCT took part in the inter-
laboratory Round-Robin Test organised by the Inter-
national Technical Working Group under the auspices
of the Non-Proliferation Experts Group. The results
obtained with the use of the presented device seem to
be satisfactory.
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MATHEMATICAL MODEL OF THE MOSSBAUER SPECTRUM
IN THE TRANSMISSION GEOMETRY

Wojciech Starosta

Commonly used representation of the Mossbauer
spectrum as a sum of spectrum lines of the shape
decribed by the Lorentz profile has a limited
application and is reasonable only in the case of a
"thin absorber" and isolated spectrum lines. In the
general case, especially in the case of overlapping
lines, the proper spectrum pattern can be obtained by
calculation of the transmission integral. Numerical
calculation of the transmission integral is a time-
consuming process, even with the use of the newest
laboratory computers. For this reason an analytical
approximation of the transmission integral is proposed,
enabling performing of calculations with the desired
accuracy. Solution of the problem is based on the
method of the complex argument function residual
calculations.

Experimental Mossbauer spectrum for the S7Fe
isotope can be described by the following formula:

where TI - transmission integral equal to:

exp

TI = - i dE

and
Ir, I14 - intensities of gamma radiation and Mossbauer
radiation (14.4 keV), respectively; Ts, Ta - half-widths
of source line and absorber, respectively; fr - recoilless
fraction of Mossbauer source; Ej, Es - energy of the
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i-th line of absorber and source, respectively; tj -
effective thickness of the i-th line (tj = f; c ns d).

Calculating the integral using the residual method
one can obtain:

where the sum in brackets means the sum of residual
of the G(E) function given by the expression presented
below at the points E = Ej + i/2T at the upper half-
plane:
G(E)= exp(a-a s +b-b s ) - l
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a = —, bs = as* (complex conju-
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gate of as).

After expanding into Taylor series and application
of Newton binomial formula, and after rejection of
terms with zero contribution, function G can be
represented in the following form:
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Depending on term number of the sum considered
in residual calculations one obtains approximations of
different degree of accuracy. In the case of taking
terms with at least one of powers is less or equal to 2,
and for a single spectrum line, an accuracy of the
approximation better than 1% is obtained for the
effective absorber thickness t < 3.6.

Precise form of the function describing the
spectrum shape enables the determination of charac-
teristic parameters of a radiation source, basing on the
spectrum of the absorber of known parameters (in the
studies foils of natural iron ARMCO of thickness of
6 um were used).

Different models describing energetic distribution
of source emission were taken into account. The first
one assumes existing of the single broadened line.
Instead, the second model assumes a homogeneous
distribution of the Mossbauer isotope in the source
and presence of the resonance - as well as non-
resonance - absorptions modifying energy distribution
of the source emission.

A computer program calculating the MSssbauer
spectra, based on the described approximation, was
prepared. In calculations the influeunce of divergence
of radiation emitted from the source on the spectrum
shape was also considered.

The obtained analytical approximation for the
transmission integral made it possible elaboration of
the new mathematical model of the MQssbauer
spectrum. Such a model introduces corrections due to

imperfect collimation of the incident beam and the real
energetic distribution of source emission.

Application of this method increases the accuracy
of the obtained information concerning the physical
nature of the absorber.

Fig.l presents the Mossbauer spectrum of the
mineral substances in coal and the results of spectrum
treatment with the use of the presented method.
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Fig.l. The Mossbauer spectrum of coal sample decomposed to four

doublets.
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APPLICATION OF PARTICLE TRACK MEMBRANES FOR DETERMINATION
OF MICROIMPURITIES DISTRIBUTION IN ENVIRONMENTAL

WATER SAMPLES

Marek Buczkowski, Danuta Wawszczak, Wojciech Starosta, Bozena Sartowska

JO
ICO Particle track membranes (PTM) manufactured by

means of heavy ions beam accelerated in a cyclotron
represent a product of advanced technology [1]. Such
membranes have been practically applied in works
carried out with the participation of the INCT. These
examples are: disposable syringe filters, multilayer
medical dressings and a dynamic filtration device for
biotechnological solutions [2]. Some attempts at the
evaluation of microfiltration effectiveness of water
and biomedical solutions samples have been under-
taken [3].

In the work, introductory results of PTM applica-
tion for the determination of microimpurities distribu-
tion in environmental water samples are presented. To
this end a cascade filtration set-up with PTM at de-
creasing pore size: 2.3; 1.2; 0.45 and 0.2 urn have
been applied. PTM discs were mounted in plastic
holders clamped by metal rings. That tested water was

supplied to the set-up by a syringe. Introductory
cleaning of water samples was performed by a metallic
grid at a 50 um mesh value.

Using the above set-up measurements of four
samples of environmental water from the Institute area
after rain and snow precipitation were carried out. For
comparison a sample of tap water was taken. pH
values of the samples were determinated and then
microfiltration through individual stages of the set-up
was carried out up to a high level of flow resistance.
After drying of the membrane discs, an increase of
impurities was determined by the weighing method.
Some results are given in Table 1. It is seen that most
of the impurities in the water sample came from snow
and were in the range: 0.2-0.45 um and 0.45-1.2 um.
In case of rain and tap water the quantity of impurities
was one or two orders of magnitude lower than in the
previous case. For tap water most impurities were in


