17th International Conference on Solid State Dosimetry

MONTE-CARLO SIMULATIONS OF THE IRRADIATOR ON A RISO READER
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Introduction: Riso readers are used for measuring
the absorbed dose in mineral grains and Thermolu-
minescence dosimeters (TLDs). The luminescence
response is calibrated relative to irradiation with an
internal Sr/Y [-source. For luminescence dating the
mineral and grain size fraction commonly used is 100
micron diameter grains of  Quartz. mounted on
stainless steel discs. We have studied the deposited
beta and photon flux and energy spectra by means of
Monte Carlo simulations.

Experimental: We have simulated the irradiator
from a Riso DA-20 model[l]. 2009, with a
Eckert&Ziegler (E&Z) source of glass encapsulated
Sr[2] as shown in Figure 1.

The state-of-the-art Monte Carlo code MCNPX 2.7a
was used in the simulations. The experimental setup
was carefully studied and described in detail in the
simulation code, as shown in Figure I,

Fig. I = MCNPX depiction of the Riso DA-20 model,
2009 irradiator.

Electron and photon fluxes, and deposited energies
were tallied in the Quartz sample. 9x10% particles
were ran, which allowed for a statistical error (1o)of
less than ~35%,

Results and Discussion: As shown in figure 2, the
average energy of the B particles shifts from ~800
keV to ~ 640 keV indicating the significance of the

interactions in this geometry (3 tracks per source
particle: 74;photon tracks per source particle: 1.8).
The B energy distribution is significantly different as
B particles interact with the surrounding source hous-
ing, capsule and filters. Bremsstrahlung accounts for
85% of the secondary photons produced.
Photoelectrons account for 1% of the total electrons
arriving at the sample.
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Fig. 2 - Normalized [ particle energy distribution at
the S&/Y source and at the Quartz sample.

Preliminary dose rate calculations indicate a value of
174 mGy/s compared with an experimental value
obtained using the material irradiated in [3] of 135
mGy/s., Mapping of spatial distributions will also be
presented.
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