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Pur pose: The efficacy of the dose deposition from X-rays due to the use of high-
Z materials is dependent on the energy of the radiation used. This paper
attenpts to select the optiml source for a gold nano-particles.

Met hods: A general purpose nonte carlo code (MCNPX2.7b) is conmbined with a code
descri bi ng radi obi ol ogi cal damage (MCDS) yi el ding densities of double and single
strandbreaks in cellular material. Using different external sources with a

m ni mal energy spread, the densities of radiobiological damage is determined. In
addition the energy spectrum and source of depositing electrons is determ ned,
differentiating between fluorescent, Conpton, knock-on, and Auger el ectrons.
Particular interest is focussed

on the K-edge of gold.

Results: Efficiency at very | ow energies (10-20keV) seemto be the highest.
Contrary to expectations the K-edge only yields limted increase in

radi obi ol ogi cal efficiency. Some increase is found relative to energies just

bel ow the K-edge. A relatively |arge dose enhancenent is noticed, which is seen
to be highly dependent on the concentration of the contrast agent. Seeing that

| ower energi es have an increased enhancenent and bi ol ogi cal effect, the effect
of |l ow energy sources |ike |odine-125 and the Xoft el ectronic brachytherapy
source spectra were used to provide the sane information.

Concl usi ons: Xoft and |125 brachyt herapy sources have a relatively high yield in
Auger el ectrons conpared to external sources, while having a conparabl e dose
enhancenent. The cal cul ati ons however, were hanpered due to the | ack of good
nodel I ing for | owenergy electrons, yielding | arge uncertainties.



