To be submilted to ISTITUTO  NAZIONALE DI FISICA NUCLEARE

Radiation Effects Lietters o L
Ao e er Laborstori Nazionali di Frascsti

LNF-82/17(P)
4 Marzo 1982

A, Cannata, A, Esposito and M, Pelliccioni:
MEASUREMENTS OF THE X-RAY MASS ATTENUATION
COEFFICIENTS FOR SOME MIXTURES IN THE
ENERGY RANGE 5-12 keV,

Servizio. Documentézione
dei Laboratori Nazionasli di Frascati
Cas. Postole 13- Frascati [Roma)




INFN - Laboratori Nazionali di Frascati
Servizio Docurmentazione

LNF-82/17P)

4 Msarzo 1982

A, Cannata, A, Esposito and M, Pelliccioni: MEASUREMENTS OF THE X-RAY MASS
ATTENUATION COEFFICIENTS FOR SOME MIXTURES IN THE ENERGY RANGE
5-12 keV,

ABSTRACT,

Measurements have been made of mass attenuation coefficients for some dosimetry-

related materials'using low energy photons in the range 5 12 keV, The results are compared
with theoretical calculations.

1. - INTRODUCTION,

Many theoretical treatments of X-ray dosimetry require an accurate knowledge of the
probabilities of various interactions with mattef. For this purpose the available data of mass
attenuation coefficients and mass energy absorption coefficients are normally used, Several
compilations have been done for photon energies above 10 keV, Undef this énergy, data are
rarer, particularly the experimental ones, as the scarsity of sources. Recently synchrotron
radiation produced in storage rings has began to be used as a source of soft X-rays. Ih fact
it fepreserits a practically uniqukely calibrated source in this energy region, The synchr‘otrdh
radiation beam can be monochromatized using silicon crystals monochromators. In the Ado-
ne storage ring at the Frascati National Laboratories there ig one of these facilities. Its cha
racteristics have been described in a previous note together with the resiilts of meastirements
of mass attenuation coefficients for some thermoluminescent materidls in the energy range
between 5 and 12 ke'V(l). Here are shown the results of measuremetits of thié mass attendua-

tion coefficients for some mixtures often used in dogimetry,



2. - EXPERIMENTAL RESULTS.
A narrow monoenergetic photon beam of intensity I, is attenuated to'an intensity 1 in
passing through a layer of material with mass-per-unit area x according to the law:

1 -1, e hlex (1)

in which /g is the mass attenuation coefficient and ¢ the density of the material investi-
gated,

Equation (1) can be rewritten as:

o1 Ly
“lo = —1In (2)

from which the value of p/o can be obtained measuring I, and I
The experimental ldyout and the other details of the experimental technique have been
illustrated in the previous mentioned note(l). Here, only some points are recalled. The va-
lues of I, and I have been measured by an ioni-
TABLE I - Composition of the mate zation chamber., The monochromatized X-ray

rial investigated. beam used hag an energy definition better than

!

10'3‘ But, for each photon energy E, the beam

) - Density | " includes higher harmonics of the fundamental wa
Material Formula (e em? ) —
: velength which are also diffracted by the mono-
Bakelit CaaH a0 1,28 . . <
elite 43738%7 chromator, The relative contribution of the sec-
Perspex (Csﬂa()z)n 1.18 - )
i . r o
Polyethylene | “(CoH,)y 0. 82 ond harmotiic is about-5% at 5keV, 1% at 6keV
Teflon (CFg)y 3,17 and can be disregarded for photon energies above

6 keV. The 3E component is negligible above
4 keV,

The composition of the material investiga ed is presented in Table I.

The results of the measurements together with the results of the calculations are shown
in Table 1I,

The highest uncertainties in the values of u/p in Table Il for photon energy of 5 keV
are due to the influence of the second harmonic, ’

As can be seen experimental results give reasonable agreement with those predicted
with calculations. Some differences are;probably due to the dissimilarity of the composition

of the materials used in the measurements with respect to those of the calculations,
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