
 
Department of Physics Colloquium 

 
Speaker: Dr. Erno Sajo 

Professor and Director, Medical Physics, Department of Physics and Applied Physics 
Coordinator, Biomedical Engineering & Biotechnology, University of Massachusetts Lowell 

 

“Non-Equilibrium Nanoscale Direct Energy Conversion” 
From Nanoparticle-Aided Radiation Therapy to Self-Powered Nanofilm Radiation Detectors 

 
Open to the public, free of charge 

 
 

Monday, November 7, 2022 - 4 p.m. – 1110 Rood Hall 
Refreshments:  3:30-3:50 p.m., Bradley Commons, 2202 Everett Tower 

 
Abstract: Gold nanoparticle (GNP) enhanced radiotherapy has recently emerged as a promising modality in 
cancer treatment. The use of high atomic number nanoparticles can lead to enhanced radiation dose in tumors 
due to leakage electrons depositing in the vicinity of the GNP. The dose enhancement is often up to a factor of 
100 or greater, depending on the particle size, material, and incident radiation characteristics. If translated to 
clinical practice, it could reduce normal tissue complications. While theoretical and computational studies 
abound, experimental characterization is a challenge. Although survival studies in the mouse model have been 
successful, clinical translation remains elusive.  

The radiation transport phenomenon responsible for this dose enhancement is the interfacial disequilibrium in 
energy deposition. Theory and computations show that it is possible to devise a sensor that takes advantage of 
nanoscale interfacial phenomena to harvest energy. We have recently developed and demonstrated a thin-film 
X-ray detector that does not require external power and signal amplification. The device is flexible, scalable, and 
low-cost. Originally envisioned for medical dosimetry and beam monitoring, it has attractive properties for a 
wider variety of applications, including X-ray astrophysics: (1) Self-powered, converting the energy of incident X-
rays directly into signal current, (2) Extremely lightweight, (3) Short event duration – promising high timing 
resolution (4) Customizable energy response and stopping power (5) Potentially can be used as a large-area 
timing array.  
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