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A 3 Radiation Therapy Physics
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- ~ Az P (Course Description) : This course is designed to cover

topics in radiation therapy physics with emphasis on the

practical details. This course provides both basic radiation

physics and physical aspects of dosimetry treatment planning,

using photon beams, electron beams, and brachytherapy sources.

In addition, the theory of absorbed dose measurements and

radiotherapy technologies are also included.

= ~4p T* % (Text Books) none

= ~ %% % #(References) Various published articles, reports and

books.
2z ~ %% > ;% (Teaching Method) classroom power point presentations.
I ~ %% iR (Syllabus)
units subjects contents
Interactions of Photoelectric, compton, pair
0% photons with production, exponential attenuation,
matter linear/mass attenuation coefficients,
exposure, kerma, dose
Interactions of Excitation/ionization, soft/hard
0% charged collisions, bremsstrahlung, stopping
particles with power, restricted stopping power
matter
0% Nuclear decay Nuclear transformations, activity,
transient/secular equilibrium
External photon Medical linear accelerators, spectrum,
! beams - basic fluence distributions, Sc, Sp, depth-
properties dose curves, TMR/TPR, dose profiles,
surface dose, FFF beams
External photon Blocks, MLC, wedges (hard, universal.
) beams - beam Dynamic)
modifying
devices
5 External photon CT calibration curve, Empirical based
beams - dose methods, model based methods



https://www.ccxp.nthu.edu.tw/ccxp/INQUIRE/JH/common/TIMECODE.htm?ACIXSTORE=1eo1ub3opssv4lrj24id2u4j34

calculation (convolution/superposition, AAA,
methods Acuros), MU calculation
External Depth-dose curves, dose distributions,
4 electron beams dose calculations, clinical
applications
Reference TG-21, chamber theory, calibration
5) dosimetry - air- | factors, Ni, Ny Neas
based
Reference TG-51, TRS-398, Nv., quality conversion
6 dosimetry - k.
water-based
7 Other dosimeters |Film, TLD, diodes, 2D-array, gamma-
index evaluation
Intensity- Optimization, delivery, dose
g modulated calculation, quality assurance
radiation
therapy
Special TBI, TSET, Small field dosimetry,
9 techniques, clinical applications, biological dose,
Radiosurgery, cell survival curves, fractionation
SBRT
10 Image guided Portal imaging, kV, CBCT, registration
radiotherapy - point, surface, image
1 Shielding, QA Treatment room shielding, tolerances,
daily, monthly, annual QA
19 Brachytherapy - [sotopes, source calibration, dose
basics calculation TG-43
Brachytherapy - LDR, HDR, Temporary/permanent implants,
13 |clinical Prostate, cervical, breast
applications
1 Plan evaluation [sodose distributions, DVH, TCP/NTCP
models, Kaplan-Meirer survival curves
Proton therapy Proton physics, accelerators, beam
15 delivery (scanning, scattering), Bragg
peak, SOBP
16 Carbon-ion Carbon 1on physics, RBE modeling

therapy




XThese are basic concepts important to radiation therapy physics,
they are not included here for presumably they have been covered in
other courses such as “Radiation Physics” and “Radiation
Dosimetry” . However, if deemed helpful to the students, they can
also be included in this course.

+ ~ &% ¥ (Evaluation) Midterm and Final examinations, 50% each.
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Ability to read and write both Chinese and English technical
papers, retrieve references and give presentations.
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Ability to plan, lead and collaborate.
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Ability to 1dentify and analyze engineering problems, propose
mnovate thinking and research development.
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Ability to apply professional nuclear engineering and science
knowledge.
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Knowledge of global development trends of nuclear power; an
understanding of the impact of nuclear power, nuclear
engineering and science and radiation in environmental, societal
and global contexts; and the ability to cultivate habits of life-long
learning
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Ability to plan and execute the research projects.
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* RO UFNPE T IRE TR U E e
FERE S s

Ability to conduct experiments and simulations to survey nuclear
engineering and science problems, and solve them
independently.
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Understanding of professional ethics and social responsibility




