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Abstract

In diagnostic radiology obtaining images with considerable amount of
scattered photons effectively decreases image quality. Introduction of grid
had great impact improvement on image contrast and as a result on image
quality. Detailed knowledge of scattered radiation distribution is necessary
to optimize grid design.

In this work the Monte Carlo Method (MCNP4C code) was used for
calculation of scattered radiation distribution and scatter to primary ratio
(SPR). So, variation in phantom thickness, field size, tube voltage and
aluminium filter are considered.

Thereafter, contribution of grid’s design parameters such as strip density,
grid ratio, interspace material and lead-to-interspace ratio, height of strip ,
thichness of strip and thichness of interspace on scatter rejection was
investigated by calculation of bucky factor and contrast improvement
factor in 108 linear parallel grids under standard conditions proposed by
International Electrotechnical Commission.

Full simulation of photon interactions has been considered for evaluation
of grids aluminium and cotton fibre as interspace material. The simulation
of x-ray spectra and photon transport in materials was validated by
comparing with measured data.

An inecrease of 15% in SPR for tube voltage between 40 and 140 kV was
abtained in a standard phantom whereas an increase of 99% was observed
for phantom thicknesses between 3 and 40 cm at 120 kV,

It has been shown that in grids with similar strip density, both contrast
improvement factor and bucky factor increase with increasing grid ratio.
The same behaviour was observed for grids with similar grid ratio when
strip density decrease. :

In conclusion, the grids with cotton fibre show better performance than
aluminium interspace grids with the same grid parameters especially in
low strip density and high grid ratio, Likewise, the grids with high strip
density and high grid ratio perform better than low strip density grids.
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