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Abstract:

Beta particles emitted from a 9050y source have two different end point energies;
546 keV for 2°Sr and 2274 keV for °Y. The external bremsstrahlung (EB) photons
produced by the complete absorption of *’St/’Y betas stopped in thick targets will
therefore be convoluted with both *°Sr and *°Y sources at the energy range less than
546 keV. In this investigation spectral distribution of pure Sr EB was deduced for the
first time from the matching between the measured spectrum of EB by 208¢/"Y and the
spectral distribution of 0y of the exact numerical screened calculations of Pratt et al.
for energy range above 550 keV. The fraction of EB production probability in St in
that of St/”°Y was determined as a function of EB photon energy. The results are
quite necessary for accurate measurements of EB intensity and thereby the gamma
dose produced by St EB photons in different targets.

and 2274 keV for Y. Therefore the
EB photons produced by 28r/”°Y betas
are naturally convoluted with both gy
and *°Y source, at the energy range
lower than 546 keV. In this
investigation, spectral distribution of
pure *°Sr EB photons are extracted for
the first time using the measured
spectrum of EB by 25/ °Y and the
spectral distribution of Y of the exact
numerical screened calculations of
Pratt et al. for the energy range above

Introduction:

Accurate data for the radiative energy
loss of beta particles ,in different
media are required in many fields,
particularly in the investigation of
radiation damage of materials and
tissues, dosimetry, radiology,health
physics and other fields related to the
environmental applications.The
importance of the contribution of
bremsstrahlung to gamma-ray energy
deposition in bulk media have

previously been reported [1].The 550 keV.

phenomenon  of  external  bre-

msstrahlung (EB) has extensively been Experimental Details:

studied (e.g.,[2,3,4] ). In particular, the The geometrical setup used in the
EB photon spectra generated by beta present measurements is shown in
particles of 61y and *°Y in Fig.(1). The detector was 5.08x5.08 cm
different targets thick enough to absorb Nal(Tl) crystal coupled with a
all the beta particles have been photomultiplier. This detector was
experimentally measured by a number surrounded by cylindrical lead blocks,
of workers [5,6,7,8,9, 10,11,12]. and thus, adequately shielded from

external background. The inner surface
of the cylinder was  lined with

However there are no reliable
measurements for EB spectra of pure

%gr. where the beta particles emitted aluminum to minimize the production
from *°Sr/”°Y source have two different of x-ray and bremsstrahlung from the
end point energies; 546 keV for 90gy shielding material. The detector was
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coupled to a set of high sensitive
electronic equipments with a 1024
multichannel analyzer to measure the

EB spectra.
The beta source employed in this work
was 20810y supplied from

AMERSHAM as a point source of
about 190 MBq.

Targets of copper and lead with
sufficient thickness were prepared with
thickness enough to stop all beta
particles emitted by the source. Energy
calibration was performed with a set of
standard gamma ray sources Wwith
energies covering the studied range of
energy.

A very low Z beta stopper (Perspex
sheet) was placed between the source

and the detector with thickness
sufficient to stop all beta particles of
¢r %Y. The target was first placed
above the Perspex, in which the
accumulated counts represent the EB
spectrum produced in the target plus
the internal bremsstrahlung (IB)
originated from the beta source plus the
background radiation. The target was
then placed below the beta stopper. The
counts accumulated, for the same time
as of the first step, represent the
spectrum of IB plus the background
radiation. The difference between these
two spectra gives the raw spectrum of
EB generated in the target.

Fig.(1): Experimental Set-up
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The true EB spectra produced by
Sr/Y were obtained by correcting
the raw spectrum for photons
absorption, iodine k x-ray escape peak,
detection efficiency, Compton electron
distribution, backscattering photons,
characteristic x-ray and for the
production of EB in Perspex, using the
method described elsewhere [10,11]
The EB spectra of Y of the exact
numerical screened calculations of
Pratt et al. in the energy range beyond
550 keV [12,13] used to deduce the
EB spectra of pure *°Sr. This was
achieved by a suitable matching
between the measured EB by °St/°Y
in the energy range above 550 keV and
Y of Pratt et al.

Results and Discussion:

The experimentally measured EB
spectra from *°St/*Y in Cu and Pb
targets after being corrected for various
factors are obtained as the number of
photons per keV energy interval per
beta disintegration.These spectra are
plotted in Figs.(2) and (3) with the
spectral distribution of EB by *°Y of
Pratt et al. in addition to the deduced
spectral distribution of pure *°Sr EB .
From these figures, one can notice that
the measured spectrum of EB by
P8r/°Y betas is exactly coincident
with the spectrum of EB by °Y at
energies above 500 keV , while it
deviates at energies less than 540 keV
where the EB photons produced by the
complete absorption of *Sr/*’Y betas
stopped in the tar%ets is convoluted
with both *°Sr and *°Y emitters. Above
540 keV the spectrum is referred to °°Y
only , where the spectral distribution of
pure *Sr EB photons vanishes.

Figs. (4) and (5) illustrate the fraction
of EB photons production by St from
that by *°St/*°Y as a function of photon
energy. This ratio is decreased with
increasing energy. The fraction of EB
production probability for Pb target is
higher than for Cu target, where it
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reaches (90%,48%,10%) for Pb and
(56%,28%,8%) for Cu at energies
(100,200,400) keV respectively.

The present results are quite necessary
for accurate measurements of EB
intensity and thereby gamma doses
related to 2°Sr EB.
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Fig(2): EB Distributio for Pb target
a): Y (Pratt et al.), b) *Sr (deduced),
¢): Sty (measured).
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Fig(4): The fractio of EB productio
probability i *°Sri that of *'St/*°Y for

Pb target as a fuctio of photo
e ergy.
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Fig(3): EB Distributio for Cu target
a): °Y (Pratt et al.), b) *°Sr (deduced),
¢): *°Sr/°Y (measured).
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Fig(5): The fractio of EB pr ductio
o

probability i *°Sri that of St/ for
Cu target as a fuctio of photo
eergy.





