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Goal

This lecture will discuss the role radiation plays in the treatment of cancer, and in particular, cover how the use of energetic proton beams could improve cancer treatment. Unfortunately, this type of treatment has limited availability due to the large size and cost of current proton therapy systems. We will also discuss a new type of particle accelerator that holds promise of greatly miniaturizing proton treatment systems and making this treatment more widely available.
Today you will learn

· How radiation can both cause, and treat, cancer.

· Why proton therapy may be a much better option than traditional x-ray therapy.

· Why the use of proton therapy is rare right now.

· How research into the design of a small, economical proton therapy machine began as nuclear weapons research.

· How particle accelerators work.

· How electrical breakdown – the failure of an insulating material to prevent electrical sparking – limits how small particle accelerators can be made.

· What are the current methods being employed to reduce breakdown, and thus enable the construction of small particle accelerators that could be used in small, economical proton therapy machines.

Student Lecture Notes 
1. What is needed to drive the flow of current through a circuit? _____________________

2. What is meant by the term ionizing radiation?

3. What kind of beam is used in conventional radiology?
4. Why, in terms of dose delivery, would proton therapy be better than the current conventional approach?

5. Why don’t more people have their cancer treated by proton therapy today?

6. Research into constructing a small, economical proton therapy machine began as ______.

a. pharmaceutical research

b. genetic research

c. zoology research

d. nuclear weapons research

7. What is meant by the term breakdown?

8. What are some techniques that can be used to inhibit breakdown, thus enabling the construction of small, yet powerful, particle accelerators? 
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