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• Proton computed tomography provides 1) more accurate and 2) more 
convenient imaging with 3) lower dose than conventional X-ray tomography

• In 2010 NIU received funding to build a second generation imaging system 
that 1) could collect data and 2) reconstruct an image in clinically useful 
times (<10mins) 

• Had detector, computing, and medical physical expertise in NICADD and the 
Computer Science Department

Proton Therapy and NIU Proton 

Imaging Research

Dose overshoot into the lung  
(left) with x-ray  treatment  
can be eliminated with 
proton imaging rather than 
x-ray imaging (right).

. 



• Figure at left shows the basic principle of operation. 
Protons are tracked before and after target and energy 
measured. Trajectory and energy information from 2 
billion protons are analyzed by computer to image the 
target. 

• Figure below shows energy deposition in NIU Detector 
for a sample of protons. There is excellent agreement 
between detector and simulation.(Data Collected at NW 
Proton Center)



NIU’s 
High Performance Computer Cluster

(Gaea) 

Image reconstructed in 69 seconds.

Data transferred to NIU.
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