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Overview

• Project aims.

• Physics concepts within PET technique.

• Delivery methodology.

• Discuss 5 key elements.
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Project Aims
Component of Modern Miracle Medical 
Machine (MMMM) project.

• Isolate key physics concepts in PET.

• Identify teaching issues.

• Investigate student learning.

• Design a course material. 4

Positron Emission Tomography
(PET)
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Physics Concepts in PET

Radioactivity 

AnnihilationKinematics

Photoelectric effect

Integrate contemporary physics with contemporary
medicine via designed activities 6

Activity Development methodology

Develop according 
to The Karplus
Learning Cycle

Use the developed 
activities in related 
topics throughout 
the semester

Coincident exploration-kinematics
Image reconstruction- ray optics
Annihilation - energy conservation
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Opaque board

Key element-Coincidence

Determine where the carts startedDetermine where the carts started

One student releases the cartsOne student releases the carts

Another student sees the carts only at the end of   Another student sees the carts only at the end of   
the trackthe track

Opaque board

•Student apply the concept in gamma detection 8

Key element-Lines of Response

Cylinder

Light spot Light source

•Line of response and
radioisotope location

•Exploration using the light source

9

Key element-Annihilation

• Students explore in nuclear reaction examples 
to establish the mass energy relation.

n N-14

p

O-14
interaction

K.E.= 3.0000 MeV
Mass=1.0073u

K.E.=0.6000MeV
Mass=14.003uK.E=0

Mass=14.003u

K.E.=1.0000MeV
Mass=1.0087u

•Apply the concept in electron positron annihilation. 10

Summary
Current direction

• Use hands -on activities and computer 
simulation.

• Simulate abstract phenomena by classical 
experiments.

Challenges
• Sequencing of material.
• Integration of appropriate summative and 

formative assessment.
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Thank you

Project website:http://web.phys.ksu.edu/mmmm/
E mail: bijaya@phys.ksu.edu


