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Hampton University

HU faculty became experts in 
building detectors for nuclear 
physics experiments to answer 
fundamental questions

The same technology lead to 
advances in medical physics

Which will lead to the Proton 
Beam Therapy Center



We are interested in
things we don’t see



Matter/Energy Budget of Universe

• Neutrinos are ~0.3–10%
• Rest of ordinary matter (electrons and protons) 

are ~5%
• Dark Matter ~30%

• Dark Energy ~65%
• Anti-Matter 0%
• Stars and galaxies are only ~0.5%



The Cosmic Questions

• What is Dark Matter?
• What is Dark Energy?
• How much is Neutrino component?
• Is Higgs Boson really there?
• Where did Anti-Matter go?
• Are there extra space dimensions?
• Is supersymmetry the correct theory?





Hampton University



HU Center for Advanced Medical 
Instrumentation -Intraoperative Probe 

Development

patent 
submitted,  
pending



U.S. Patent 
#6389098, Dual 
Mode Stereotactic
Localization Method 
and Application 
(Keppel), another 
pending

HU Center for 
Advanced Medical 
Instrumentation-
Improved Imaging 
for Breast Cancer



• Prostate, Lung, Breast, 
Esophageal, Cervical,.. 
Cancers

• High Dose Radiation 
(192Ir) Delivered Via 
Catheter

• More Direct, Fewer 
Treatments

• Currently, no way to 
monitor in vivo dose 
during treatment!
Active catheters for 
brachytherapy prototype  
development, patent 
submitted



HUPTC Facility 



M.D. Anderson Cancer Center
Houston (TX) (2004)

protons (£ 235 MeV) from synchrotron
3 gantries + 1 fixed beam + 1 experimental

Midwest Proton Radiaton Institute
Bloomington (IN) (2003)

protons (£ 210 MeV) from cyclotron
1 gantry + 1 fixed beam + 1 experimental

LOMA LINDA 
UNIVERSITY CENTER

Los Angeles (1992)
protons (£ 250 MeV) from synchrotron

3 gantries + 2 fixed beams

NORTHEAST PROTON 
THERAPY CENTER

NPTC of Mas General Hospital
Boston (2001)

protons (£ 235 MeV) 
cyclotron (IBA)

2 gantries + 2 fixed beams

Proton Therapy 
in the USA 

Jacksonville, 
FL (IBA 
cyclotron)



A brief tour…
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Why Proton Therapy?

• Cancer is the 2nd largest cause of death in the 
USA and other developed nations. 

• Cure achieved for ~45% of all cancer patients 
using available therapeutic strategies: 
chemotherapy (5%), surgery (22%), and 
radiation treatment (12%, 18% in combination 
with surgery).

• 50% of USA cancer patients receive radiation 
treatment, most with external beam

• Proton therapy is widely recognized as the most
effective external beam method in the selective 
destruction of cancer cells.



Why Proton Therapy (con’t.)





HUPTC / CAMI Multiple 
Technical Capabilities

• Advanced Simulation and 
Modeling

• Detector and Sensor 
Development

• Imaging and Image Fusion
• Radiation Monitoring and 

Evaluation
• Electronics and Data Acquisition 

Development
• Students! MS, PhD, BS


