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The remaining 90% of probe atoms showed broad distribution of electric field gradient around
the 0 value, which can be related to the presence of cubic ZrFe2 phase, according to the assump-
tions of the phase diagram.

The other sample after the measurement at room temperature was annealed for 24 hours at
973 K (i.e. below the temperature known from the phase diagram [1]), and then rapidly cooled
to liquid nitrogen temperature. Next, PAC measurement at room temperature was performed.
The spectrum showed a very small fraction of probe atoms in Z^Fe compound and a broad
distribution of electric field gradient, confirming the decomposition of Zr2Fe phase.

These results confirm the temperature range of Zr2Fe existence, but at the same time new
questions arise as to the thermodynamics of the decomposition process and phase stability
conditions.
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Positron Annihilation in Carbon Fibers
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Preliminary results on positron annihilation in carbon fibers produced from polyacrylonitrile
precursor are presented. Systematic studies of various kinds of carbon materials, e.g. highly
oriented pyrolytic graphite (HOPG), isotropic fine-grained nuclear graphite (AXF-5Q1, IG- 110)
and non-graphitizable carbon called glassy carbon (GC-10, 20, 30) using the angular correlation
of annihilation radiation and positron lifetime spectroscopy have been performed by Hasegawaet
al. [1]. We intend to develop these studies for another type of carbon material, namely carbon
fibers which are intensively investigated by various methods since they are used in advanced
technology materials [2]. Numerous types of carbon fibers are commercially available for different
applications.

Fig. 1: Dependences of the S-
parameter (left axis and open
circles) and positron lifetime
(right axis and closed circles)
vs carbon content for inves-
tigated carbon fibers. (Solid
line presents a parabolic line
fitted to the data points). 85 90

Carbon {wt%)
100

In order to characterize the fibers, X-ray diffraction, electrical resistivity measurement and
elemental analysis have been used. S-parameter measurements were performed using the HPGe
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detector (1.66fceF resolution at 511A:eV). The S-parameter is defined as the ratio of the area
under fixed central channels to the total area of the annihilation line after background correction.
The parameter defined in that way is extremely sensitive to the low-momentum electrons that
exist in open volume defects like vacancies, their clusters and pores. Lifetime spectra were
registered by means of the fast-slow spectrometer with time resolution of ca. FWHM=270p.s.
Only one component in positron lifetime spectra ranging from 373 ± lps to 441 ± lps has
been found. It was observed that the positron lifetime and the S-parameter increase with
the temperature of heat treatment of carbon fibers and with the amount of carbon (Fig. 1).
Correlation of the Doppler broadening of annihilation line and positron lifetime indicates a
possibility of positron trapping in pores existing in the fibers.
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system are formed for the whole
concentration the time-averaged of 4f-electronic
the divalent state (Fig. 1) with magnetic order

Mossbauer Study of Magnetic Ordering in Intermediate

Valent EuCu2-xAgxSi2 Phases

R. Kmiec, P. Lesniewski, E.A. Gorlich1, and K. L^tka1
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Substitutional single-phase solid solutions in the
range of 0 < x < 2 [1]. With increasing silver
configuration europium is driven closer toward
occurring at low temperatures [2].
The effects of the local environment on
the intermediate valence behaviour of eu-
ropium are visible but not as pronounced
as in EuCu2Si2 modified with iron and
cobalt substitutions [3]. The influence
of the near-neighbourhood on the eu-
ropium ion causes the rearrangement of
the compound conduction band in a self-
consistent way [4]. In consequence, the
151 Eu Mossbauer absorption spectra of
samples of intermediate composition at
room temperature may be analyzed in
terms of two components with average po-
sition varying along the series of phases
(Fig. 1). The primary objective of the
present work is to acquire microscopic in-
sight into magnetic ordering occurring in
silver-substituted EuCu2Si2 compounds.
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Fig. 1. Mean isomer shift of the
Eu151 Mossbauer spectra and the euro-
pium time-averaged valence state plotted
versus silver content in EuCu2-xAgrSi2
samples.

From the microscopic point of view, the process of losing the magnetic order with increasing
temperature proceeds by gradual shrinking of magnetic regions rather than only by degrada-
tion of moments spatial correlations. It might be argued that distinguishing between the two


