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The 3D focusing provided by a longitudinal non-uniform high magnetic field can significantly improve electron radiotherapy beam 
dose profiles. For electron beams, this could then permit precise targeting of tumors near critical areas and minimize the radiation dose 
to surrounding healthy tissue especially at the beam entrance point. The experimental and simulated results with phantoms suggest 
that the magnetic confinement of electron radiotherapy beams may be a cost-effective alternative to proton or heavy ion radiotherapy 
in some cases. The arbitrary external magnetic field capability of the MC code PENELOPE was utilized by providing a fast subroutine 
that accurately modeled the actual solenoid magnet used in our studies. In a longitudinal non-uniform magnetic field, it is observed 
that the electron dose can be focused in both transverse and longitudinal directions. The measured 3D dose profile of the electron 
beam is generally reproduced in the MC simulation. The simulation also shows that the electron dose profile can be manipulated by 
the appropriate control of the beam energy and the magnetic field. An abnormal surface dose buildup for irradiations with photon 
beams is found to be due to secondary electrons scattered in the surrounding air and focused to the phantom. Some discrepancies with 
the present calculations still exist and must be rectified.  The effect of high magnetic fields on the relative biological effectiveness 
(RBE) also should be carefully examined and we plan to pursue this. 

 


