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metry depends on the accuracy of data about sen-
sitivity of dosimetric materials to various kind of
ionizing radiations. Up to now only very few such
data are available.

Our experiments on dosimetric response of
L-a-alanine and standard bovine bone powder to
high-LET ionizing radiations have been done in
co-operation with the Joint Institute for Nuclear
Research, Dubna, Russia. Microcrystalline L-a-ala-
nine and a standard bovine bone powder were
irradiated with intermediate energy ion beams from
a 4-metre U-400 cyclotron (Flerov Laboratory of
Nuclear Reactions) and analyzed on an ESP-300
Bruker spectrometer (INCT). The samples were
irradiated in the air, at ambient conditions and
without any binders and additives. The bone
powder was not deproteinized. The main experi-
ments were done using 3.4 MeV/amu Co-59 ions
(LET on the surface of alanine sample -5500
eV/nm). Some other ions (C-12, Mg-24, Ca-40 and
Fe-56) were also used.

It was stated that the shape of the stable
EPR-signal generated by the heavy ions in the bone
powder was identical as known for gamma irradiat-
ed samples. Additionally, the signal was very stable
in a long period of time (16-350 days after irradi-
ation). Both these factors are very positive from the
dosimetric point of view.

For low fluences (up to -3E+10 ions/cm2) the
concentration of paramagnetic centers increased
linearly and G-value of paramagnetic centers was
found to be 0.0080 ±002. The last figure gives the
relative effectiveness in comparison to gamma radi-
ation of 0.1.

The low effectiveness of the EPR signal in the
bone irradiated with high-LET radiation should be

taken into account in dose reconstruction when
both the external and internal sources are taken
into account (the internal sources of irradiation are
mainly the bone seeking a-emitters).

In opposite to the situation for bone powder, the
shape of EPR signal generated in L-a-alanine
depends on LET. The characteristic quintet, well
known from gamma radiolysis, changes apparently
on its borders [3]. The changes were observed even
for very low total fluences, when each latent track
had to be treated as a separate entity and it was
concluded that they are connected with tracks
phenomena.

Thus, the shape of EPR spectrum in alanine
allows us to distinguish between the low and
high-LET radiations used for irradiation process.

G-value of paramagnetic centers calculated from
linear part of the dose-effect curve was found to be
1.1 ±0.3 giving the relative effectiveness (in com-
parison to gamma irradiated samples) 0.28. It is
much higher than that for the bone powder.

Alanine and bone powder can be used as
dosimetric materials for the total fluences < 1010

ions/cm2. For the fluences higher than 1E+11
ions/cm2 (mean dose about 600 kGy) the G-value of
paramagnetic centers decreased in both materials to
about half of the initial value and the saturation of
dose-response curves appeared.
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DOSIMETRIC PROPERTIES OF CDP-F2 FOILS

Z. Stuglik, T. Bryl-Sandelewska

In our Institute MeV electron accelerators are the
main sources of ionizing radiation for technological
purposes, so we are particulary interested in dosi-
metric techniques suitable to these accelerators.

Rather low ranges of MeV electrons cause that the
foil dosimeters are more convenient for such purposes
than any kind of massive dosimeters (calorimeters,
liquid dosimeters, glasses). Thin (urn) dosimetric foils
allow to measure the dose distribution on the surface
of irradiated objects and also inside them.

There are rather few commercially attainable foil
dosimeters recommended to electron radiations.
They are rather expensive and (which is normal)
each of them has some specific limitations. Because
of such a situation further work on foil-dosimeters
are necessary.

Recently we investigated dosimetric properties
of CDP-F2 foils produced in the Organic Inter-
mediates and Dyes Institute, Moscow, Russia.

The CDP-F2 foils can be included to the group of
radiochromic dosimeters. The dye incorporated into

the polymeric matrix is a real dosimetric material.
Non-irradiated foils are yellow and non-transparent to
the wavelengths shorter than 470 nm. The irradiated
foils measured against the unirradiated ones, show an
absorption band at 512 nm. Optical density measured
at this wavelength is recommended by the producer for
dose determination.

The main dosimetric experiments were done in
the High Dose Reference Laboratory, Ristf Na-
tional Laboratory, Denmark. The foils were placed
inside polystyrene calorimeter dummies and ir-
radiated with 10 MeV electrons to doses from 10 up
to 60 kGy. The linear response was observed in all
that region but the line not fit to zero. It shows that
the radiolysis mechanisms at low doses is different
from that at the higher ones, probably because of
the oxygen incorporatsd in the polymer matrix.

The response of the CDP-F2 foils to gamma
radiation in the region 0-16 kGy was linear (line fit
to zero) but with a litle higher slope than for elec-
tron radiation.
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The repeatability of dose determination was
±9% (2a) before and ±5% (2a) after the cor-
rection for foil thickness. The latter result is very
good for this kind of dosimeters.

The non-irradiated foils are practically non-sen-
sitive to the sun light and only slightly sensitive to

UV. This is a highly advantageous toward the wide
used FWT radiochromic dosimeters.

The fading just after irradiation was low.
The influence of time and^itorage conditions

have also been investigated.
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THE FORMATION OF dCMP RADICALS FOLLOWING RADIOLYSIS,
THE EFFECT OF CYSTEAMINE

G. Przybytniak, J. Hiittermann17, H. Ambroi, B. Weiland1'
11 Universitat des Saarlandes, Germany

EPR spectroscopy was used to investigate the
influence of cysteamine on free radical formation in
the DNA nucleotide dCMP induced by ionizing
irradiation in a low temperature aqueous environ-
ment. Both frozen aqueous solutions (both H2O
and D2O) and BeF2 glasses (H2O and D2O) were
applied. In the absence of cysteamine, the spectra
obtained at 77 K are a superposition of signals of
OH (or "OD) radicals, of one-electron reduced

frozen aqueous solutions and their formation is
diminished in the BeF2 glasses at 77 K. In addition,
spectra of thiyl and perthiyl radicals could be
detected. After removal of the pattern of the thiyl
radical in the frozen H2O solution, the spectrum of
the one-electron reduced cytosine species can be
isolated as a triplet with a total spread of about 2.6
mT. Cysteamine has a little influence on the secon-
dary reactions. A reaction with the (protonated)
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cytosine base radicals and of radicals containing an
unpaired electron at the Cl' site of the deoxyri-
bosephosphate. Whereas the formation of the latter
is completed at 77 K in the frozen aqueous
solutions, its yield grows between 77 and 140 K in
the BeF2 glasses. In both cases the final concentra-
tion of the sugar radical comes to about 20 to 25%
of all radicals of the nucleotide. In the presence of
cysteamine, no sugar radicals at all are found in the

"anions" in the frozen aqueous solutions is suggest-
ed by their early decay in the presence of thiol. In
the BeF2 glasses, both Cl' species and thiyl radicals
are increased in concentration from reactions with
the decaying "OH radicals upon annealing.

In Fig.l it has been depicted the X-band EPR
spectra of 0.5 M 2'-deoxycytidine 5'-monophos-
phate (dCMP) in the presence of 0.5 cysteamine
(RSH) in D2O, X-irradiated and measured at 77 K


