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Purpose: we simulate the secondary electron distribution qualitatively in low energy
(0.1~5 MeV) proton irradiation on single gold nanosphere and nanorod separately. A
preliminary dose enhancement of gold nanoparticles (NPs) in proton therapy is also
performed.
Method andMaterials:Three scenarios werestudied. First one, proton beamswere used
to irradiatenanospherewith diameterof 100nm. Thebeamspassedthrough thecenterof
NP. Only 10 protons were tracked for visualization in this case. The secondone was
similar to the fi rst oneexcept protonsshootingthe surface. In the third one, 100 protons
shotnanospherewith diameterof 50 nm andnanorodwith diameterof 10 nm andlength
of 100 nm individually. Besidethis, we simulateda proton therapy in clinical use. The
concentrationof 7.5%gold nanosphere solutionwas mountedin waterphantom.
Results: 1), if the proton energy is less than 0.5 MeV, elastic scatteringand electron
capture aredominant.If theprotonenergyis higherthan 1.0MeV, ionizationis dominant
andmoresecondaryelectronsaregeneratedin nanosphere.2), if the proton beam shoot 
the nanospheresurface region, most secondary electrons will go out side the NP. 3),
nanrod is moreeffectiveto producesecondaryelectronsthannanosphere. 4), about20%
dose enhancementwasobserved in oneprotontherapy lab whereprotonmeanenergy is
63.5MeV.
Conclusion:In the low energy gold NP protontherapy, a lot of secondaryelectronsare
produced. This motivated us in doing similar study in higher energy proton cases. The
enhancementin doseandRBE aroundNP is possiblein protontherapy.
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