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1. Introduction

The interaction of photons with matter has been
extensively studied over the past several decades in view
of its importance in basic radiation physics research,
medical, industrial and other applied fields. Large
amounts of data have been complied on photon cross
sections mostly in tabular and graphical forms (Hubbell,
1999, 1994; Berger and Hubbell, 1987). A careful survey
of the latest bibliography (Hubbell, 1994) of experi-
mental investipations shows gaps in the cross section
data, especially in certain low-2 elements. These are
mainly attributed to the difficulty in procuring thin
absorbers in suitable form for low energy experiments. [t
was also evident from the bibliography that the cross
section data was sparse for elements Mg and V.
especially, using high resolution solid state detectors in
the photon energy region below 100 keV. In the case of
Mg, there was only one measurement made by
Mathuram et al. (1988) in the energy region 6-20keV
in the past two decades. On the other hand, in the case
of V. no single measurement has been reported in the
energy region 10-60keV. In fact, in low energy
attenuation experiments, where characteristic X-rays
are normally used, it is essential to use high resolution
solid state detectors, or crystal spectrometers, to avoid
unwanted scattering contributions in the transmitted
intensities. Further, the latest photon attenuation cross-
section data of Hubbell and Seltzer (1995) were not
extensively tested by experiments with reliable data from
high resolution detectors. In the present study. in view of
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the paucity of ex perimental cross section data in Mg and
V. attenuation measurements have been made using
photons from **'Am and '""Cd to cover the photon
energy range 10-60keV in the two low £ elements Mg
and ¥ and the measured total photon interaction cross
sections are compared with the latest tabulated data of
Hubbell and Seltzer (19935) together with other theore-
tical tabulations.

1. Experimental details

Total photon interaction cross sections were measured
wsing a narrow beam graded collimated geometry set-up
(Murty and Devan, 1996) with minor changes to
accommodate intensity considerations, and using the
established procedures (Tajuddin et al., 1995). The
alignment of the geometry has been accomplished using
a He-Ne Laser. The system is coupled to a cooled
Canberra Si(Li) detector (horizontal configuration) and
a System 100 PC-based Canberra multichannel analyser.
The absorbers were pure, thin uniform foils of 1 and
2cm diameter and were obtained from Goodfellow
(UK) and Micromatter (UUSA). The absorbers had
differing thicknesses and further thicknesses were
obtained by stacking the foils together.

3. Results and discussion

The total photon interaction cross sections, measured
at different photon energies, for the two elements Mg and
¥ are shown in Tables 1 and 2, along with the latest
theoretical values of Hubbell and Seltzer ( 1995) as well as
other theoretical values (Robouch and Cicerchia, 1980
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Table 1

Total photon interaction cross sections i magnesium { Barns per atom)

Energy (keV) Present explal. work

Storm and lsrael

Robouch and Cicerchia Hubbell and Seltzer

139 3743 33 126 21
17.8 15432 152 161 156
208 9943 98 104 100
2.1 B3+1 B2 B B4
250 58+1 ] 61 ]
264 Sl+1 51 55 52
0.5 10,3403 104 0.9 10.5
Table 2

Total pheton interaction cross ssctions in vanadium (Barns per atom)

Energy (keV) Present explal. work

Storm and lsrael

Robouch and Cicerchia Hubbell and Seltzer

13.9 4100470 4130 4467 4148
178 2000 +30 2069 2128 2098
20.8 1330 £20 1333 1405 1344
221 1M 50 1122 1169 1136
250 BOD+ 40 TR TRE 801
264 6h5+ 8 075 [5i] (]
5.5 7311 72 7 73
Storm and Israel, 1970). The present experimental total References

photon interaction cross sections are of approximately
3% accuracy. The error due to counting statistics was
maintained at less than 1% in most cases. The error in
the total photon interaction cross section was mainly
due to counting statistics and peak area determination.
As can be seen from the two tables, there is, in general,
good agreement between the present experimental values
and the theoretical data of Hubbell and Selizer (1995)
and that of Storm and Israel (1970). However, it is found
that the values of Robouch and Cicerchia (1980) appear
to be overestimated in comparison with all other
theoretical values as well as the values measured in the
present study.

4. Conclusions

Attenuation experiments in the photon energy region
10-60keV, selecting photons emitted from Am-241
and Cd-109radioisotopes were conducted and total
photon  interaction cross sections evaluated in the
elements Mg and ¥V were compared with the theoretical
data including that of Hubbell and Seltzer. The present
study contributes fourteen wvalues to the pool of
cross section data using a high resolution  Si(Li)
detector.
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