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Education & Research Fund Annual Report 2019

The AAPM Education & Research
(E&R) Fund, established in 1990,
supports the development of our
vital medical physics profession by
funding strategic education and
research programs and awards.
Research support includes seed
grants for early-career researchers,

a mentorship program, and travel
grants. It also recognizes exceptional
research through funding best paper
awards for our AAPM journals.

Education support includes matching
grants for clinical residency programs,
fellowships for PhD students, and
fravel and tuition awards. It also
funds an innovation in education
award and distinguished lectureships.
Of great significance, the Fund is
used to attract undergraduates to
medical physics and to promote
diversity by supporting the Summer
Undergraduate Fellowship

Program (SUFP) and the Diversity
Recruitment Through Education

and Mentoring (DREAM) Program.

The Education & Research Fund
receives ifs revenues primarily from
member donations, donations
from our local chapters and sister
organizations, and the transfer of
funds from the AAPM operations
budget. As always, AAPM is extremely
grateful for these generous gifts.
Member donations, which are an
essentfial component and provide
the catalyst for other revenue
sources, comprise both endowed
and unendowed funds in the E&R

Fund's portfolio of funds, many being
named or memorial funds. In 2019,
the AAPM E&R Fund supported

just over $360,000 in programs.

In this report, recipients of the
following grants, fellowships,
and awards funded by the E&R
Fund in 2019 will be described:

* Research Seed Grants
Science Council, through its
Research Committee, was funded
$75,000 from the AAPM operations
budget to support three $25,000
research seed grants for new
researchers in medical physics.

* Imaging Physics Residency
Program Grants
In 2017, the AAPM Board of
Directors approved $140,000 in
funding for two new imaging
physics residency positions, either
in diagnostic, diagnostic with
a nuclear medicine option, or
nuclear medicine. Two institutions
with such programs, selected in
2018, are receiving $35,000 per
year for two years as matching
support for one resident, which
commenced July 2019.

e Graduate Fellowships in
Medical Physics
Earnings from the E&R Fund
funded $36,000 to support the first
of two years for the fellow selected
for the 2019-2021 RSNA AAPM
Graduate Fellowship in medical
physics and the second of two

years for the fellow selected for
the 2018-2020 AAPM Graduate
Fellowship in medical physics.

* Summer Undergraduate and
DREAM Fellowships
Education Council, through its
Education & Training of Medical
Physicists Committee (ETC),
was funded $88,000 to support
16 undergraduate fellowships
in the Summer Undergraduate
Fellowship Program (SUFP) and
another $38,500 to support seven
undergraduate fellowships in the
Diversity Recruitment Through
Education and Mentoring (DREAM)
Program. The seventh fellowship
was funded by the AAPM
Northwest Chapter.

¢ Journal Publication Awards

Endowed funds supported the
2019 annual Medical Physics
awards for best papers in 2018

in the areas of radiation therapy
and imaging, the Farrington
Daniels Award and the Moses and
Sylvia Greenfield Award. Recently
endowed funds supported the
inaugural 2019 annual Journal of
Applied Clinical Medical Physics
awards for outstanding articles

in 2018 in four areas of medical
physics in honor of its editors to
date, Michael D. Mills, Peter R.
Almond, George Starkschall, and
Edwin C. McCullough.
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¢ Distinguished Lectureships
Our AAPM Annual Meeting
benefitted from two endowed
funds that each support
distinguished lectures, the Anne
and Donald Herbert Distinguished
Lectureship in Modern Statistical
Modeling, and the Carson/
Zagzebski Distinguished Lecture On
Medical Ultrasound.

¢ Annual Meeting Awards
Earnings from the E&R Fund funded
the Jack Fowler Junior Investigator
Award, the Jack Krohmer Junior
Investigator Award, the John R.
Cameron Young Investigator
Awards, and the Award for

Innovation in Medical Physics
Education at our 2019 AAPM
Annual Meeting.

e Other Awards

Other awards aimed at cultivating
junior medical physics researchers
and at providing medical physics
education included: (1) the

AAPM Science Council Associates
Mentorship Program, (2) the AAPM
Expanding Horizons Travel Grants,
(3) the BEST/AAPM Travel Awards,
and (4) AAPM Summer School
Tuition Scholarships.

The benevolence of our members,
chapters, and sister societies is greatly
appreciated, without which these

programs and awards would not

be possible. The pages to follow
detail 2019 award recipients and
testimonials, which demonstrate

the enormous value the recipients
place on this support. As you read
the reports, consider how these
programs impact our medical physics
profession by attracting bright,

young people into our profession,
encouraging development of quality
graduate and resident medical
physics education programs, and
helping develop outstanding research
scientists, all starting with your
contributions to our AAPM E&R Fund.

2019 AAPM E&R Fund Expenses

Total = $360,384

Bl AAPM E&R Awards
l AAPM Operations (Pass-Through)
B General Expenses and Overhead
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2019 REVIEW

Grants & Fellowships

The Research Seed Funding Grant

Three $25,000 grants were awarded to provide funds to develop exciting investigator-initiated concepts, which will hopefully
lead to successful longer term project funding from the NIH or equivalent funding sources. Funding for the 12-month grant
period began July 2019. Research results are submitted for presentation at future AAPM meetings.

Sponsored by the AAPM Science Council through the AAPM Education & Research Fund (See AAPM website for more

details, including eligibility requirements.)

Dante P.I. Capaldi, PhD
Medical Physics Resident
Stanford University
Department of Radiation
Oncology

“An Integrated Quality Assurance Phantom for Frameless
Single-isocenter Multitarget Stereotactic Radiosurgery”

I would like to express my sincerest gratfitude for the
opportunity to further my research that would have not
been possible without the AAPM Seed Funding Grant.
My project focused on the design and development of
a quality assurance phantom to facilitate the translation
of a frameless single-isocenter, multitarget cranial
stereotactic radiosurgery program to improve work
efficiency and patient experience. The funding support |
received allowed me to purchase 3D printing tfechnology
and a computer to develop, prototype, and refine

the design of a 3D printed quality assurance phantom
tfo commission and perform acceptance testing of
frameless single-isocenter multitarget stereotactic
radiosurgery linear accelerators. The quality assurance
phantom has not only been tested and refined to the
point that we have implemented the phantom within
our own clinic, but has been tested at multiple cancer
centers, in an effort to fruly translate this technology
from the benchtop to the bedside. The work on the
initial design and development of the quality assurance
phantom is now submitted to the journal Physics in
Medicine and Biology, and that demonstrating the
clinical tfranslation of this quality assurance phantom to
multiple institutions has been submitted for this upcoming
Annual Meeting.

Michele M. Kim, PhD
Medical Physics Resident
University of Pennsylvania
Department of Radiation
Oncology

“Investigation of Spot Scanning Flash Radiation Using a
Clinical Proton Beam”

Thanks to the AAPM Seed Funding Grant, | have been
able to investigate a novel proton flash radiation
tfechnique. My two aims were (1) o apply use of a spread
out Bragg peak in in vivo models to investigate ifs effects
on therapeutic index and (2) to investigate effects of
proton spot scanning on spatial variation of dose rate
and biological effects of radiation. Proton flash irradiation
at the Bragg peak created with a custom-made ridge
filter, was compared to a shoot-through method using
the enfrance dose. Funding has allowed for the study

of multi-spot proton flash irradiation to begin preliminary
investigation of spot scanning for translation into
clinically applicable larger field sizes. This has enabled
generation of data to be presented at two conferences
as well as preparation for a manuscript. The research
opportunity has enabled me to pursue an academic
position after residency and prepare preliminary data

for a larger NIH application that will allow me to develop
as an independent investigator initiating collaborative
interdisciplinary projects.
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The Research Seed Funding Grant, cont.

Thomas R. Mazur, PhD
Washington University School of Medicine
Department of Radiation Oncology

“Margin Selection and Intra-fractional Feedback Techniques in MRI-Guided Radiotherapy”

Resources from the AAPM Seed Funding Grant have supported me in synthesizing large amounts
of imaging data acquired in MRI-guided radiotherapy treatments at our institution. From these
imaging data, we have learned about variation in motion across patients and better understood
the consequences of these variations in motion in terms of freatment efficiency and delivery
accuracy and precision. Beyond just analyzing motion, this seed funding has enabled me to
investigate more speculative hypotheses relating to improving imaging and treatment delivery in
MRI-guided radiotherapy. | am very grateful to AAPM for providing this unique source of funding, which has enabled me to
pursue research directions that | hope to confinue to develop into projects that can contribute toward advancing our field.

AAPM Imaging Physics Residency Grants

On November 29, 2017, the AAPM Board of Directors approved $140,000 in funding for two new imaging physics residency
positions in diagnostic radiology, diagnostic radiology with a nuclear medicine option, or nuclear medicine. With funding
commencing July 2019, two institutions will receive $35,000 each per year for two years as matching support for one
resident. Selected in 2018, the two program director recipients were:

Frederic H. Fahey, DSc

Boston Children's Hospital and
Harvard Medical School
Diagnostic and Nuclear
Medical Physics Residency
Program

David Lloyd Goff, PhD

Medical & Radiation Physics, Inc.
Imaging Physics Residency
Program
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Graduate Student Fellowships

The AAPM Graduate Fellowship and RSNA/AAPM Graduate Fellowship are awarded in alternating years. Each fellowship is
awarded for the first two years of graduate study leading to a doctoral degree in Medical Physics (PhD or DMP). Both BSc
and MS holders are eligible to apply. A stipend of $13,000 per year, plus tuition support not exceeding $5,000 per year, is

assigned to the recipient.

Sponsored by the AAPM Education & Research General Fund (See AAPM website for more details, including eligibility

requirements.)

RSNA | AAPM Graduate Fellowship (2019-2021)

Hadley A. Smith, BSc
University of Chicago

| decided to study medical physics to make a positive
impact on human health and wellbeing, by serving
patients through a clinical career and researching ways
fo improve the efficacy and accuracy in diagnosing
disease. The AAPM/RSNA Graduate Fellowship has
given me financial freedom and opportunity fo choose
my research area based on those interests. Because

of this freedom, | have realized my inherent interests

in computational imaging and radiomics research.

This fellowship has also furthered my professional
development, by confributing fo my financial freedom
to attend conferences, present my research, and make
professional connections. | am incredibly grateful for the
AAPM/RSNA Graduate Fellowship — it has given me the
best possible beginning to my graduate education and
career.

AAPM Graduate Fellowship (2018-2020)

Kaelyn Seeley, M$S
University of Wisconsin, Madison

I have completed courses in radiological physics and
dosimetry, radionuclides in medicine and biology, physics
of diagnostic radiology, medical imaging science,

health physics, physics of radiotherapy, diagnostic
ultrasound physics, magnetic resonance imaging,
physics of radiotherapy, radiation physics metrology,
pharmacokinetic modeling, and advanced treatment
planning these past two years and have recently passed
my qualifying exam to obtain my master's degree. Thanks
to the AAPM fellowship, | have not had to worry about
the financial burden of being in graduate school these
past two years, and this has allowed me to spend more
fime in the cyclotron lab. My research has been focused
on developing automated separation sequences to
purify medical radioisotopes such as Ga-68 and 7r-89. |
also have been working on fabrication of CaO targets

fo produce Sc-44 and Sc-43, two promising new PET
radioisotopes.
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Summer Undergraduate Fellowship Program

The Summer Undergraduate Fellowship Program is a ten-week (40 hours per week) summer program designed to provide
opportunities for undergraduate university students to gain experience in medical physics by performing research in a
medical physics laboratory or assisting with clinical service at a clinical facility. The mentor and fellow determine the exact
ten-week schedule (May-September). In this program, AAPM matches exceptional students with exceptional medical
physicists, many who are faculty at leading research centers. Students participatfing in the program are placed into summer
positions that are consistent with their interest. Selected for the program on a competitive basis, summer fellows receive a

$5,500 stipend from AAPM.

Sponsored by the AAPM Education Council through the AAPM Education & Research Fund
(See AAPM website for more details, including eligibility requirements.)

Elizabeth Brown
University of Nebraska at Omaha
Senior Physics Major

Mentor: Arash Darafsheh, PhD
Washington University
Department of Radiation
Oncology

“Time Analysis of EBT3 Film”

My experience at Washington University was very
rewarding. | made a lot of connections with the radiation
oncology staff and learned more about what they

do. The research that | was a part of gave me the
opportunity to learn about a new part of medical physics
that | had not been aware of going into this summer.

At Washington University, | was encouraged to come

up with research protocols and execute these plans. |
learned how to be a part of aresearch team and how to
design different experiments.

We did a time analysis of EBT3 Radiochromic Films. This
analysis was performed under varying conditions such as
regular irradiation, fractionated irradiation, and irradiation
in the presence of a magnetic field.

This research of films is important because when a

new model of film is produced, we need to be able to
come up with a calibration curve for it. The best way o
come up with the curve is to do a time analysis of the
films iradiated at different doses and under different
conditions.

We performed our project by cutting EBT3 films info
5x5cm squares and labeling them as to keep the same
orientation during irradiation. We then subjected the
films to different dose levels. After the films had been
iradiated, we scanned the films at certain time intervals
over the course of several days. After the measurements
had been taken, we processed the optical densities of
the irradiated films using Matlab. Once all the data had
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been processed, we were able to make our plots and
draw our conclusions.

| helped with the irradiation of the films, scanning, data
processing, plot making, and writing the paper.

This ten-week fellowship made me realize that there

is a lot more to medical physics than | had originally
thought. | plan on pursuing my PhD with hopes to make a
difference in this field.

Madison Emily Grayson
Barrett, The Honors College,
at Arizona State University
Senior Physics Major

Mentor: Radhe Mohan, PhD

The University of Texas

M.D. Anderson Cancer Center
Department of Radiation Physics

My summer fellowship with Dr. Radhe Mohan at M.D.
Anderson Cancer Center was one of the most impactful
experiences | have had as an undergraduate. The
overall goal of my project was to generate normal
tissue complication probability (NTCP) models for
incidence of esophagitis following radiation treatment
of the esophagus. In particular, | created a preliminary
NTCP model that was able to be compared to
previously generated models for proton datfa. | also
had the opportunity to attend classes offered by the
graduate school on proton therapy. This was valuable
because | was able to learn more about a fopic in
which | am very interested, as well as experience a
graduate-level course. | fruly enjoyed this fellowship
and believe that | have learned many skills that will be
useful as | continue my research. Everyone with whom
| worked was very welcoming and eager to guide me
as | worked on my project and learned more about
proton therapy. This fellowship has been an incredibly
valuable experience and has further confirmed

my passion for medical physics and research.



Tobey Haluptzok
University of Nebraska at Omaha
Senior Physics Major

Mentor: Andrea Ferrero, PhD
Mayo Clinic
CT Clinical Innovation Center

“Methods to monitor CT protocol compliance and
radiation dose comparison across a large scanner fleet”

This summer internship was an amazing experience. | met
a lot of great people and got to work on an interesting
project. | also got to learn about what a medical
physicist does on a day-to-day basis including both the
clinical and research aspects. | also learned about how
CT scanners worked and different techniques used to
minimize radiation to the patient while still maintaining CT
image quality. Some of these tfechniques were relatively
new research papers that showed how patient size
affects CT image readability. This along with other things
really helped me understand what kind of research
medical physicists do.

Some of Mayo Clinic’'s scanners don't take into account
patient size when prescribing the noise tolerance. For a
work around to this, patient size dependent technique
charts were created. | created a software that monitors
how well CT Technologists follow these technique charts
and then compared the radiation from the technique
charts to an example radiatfion curve.

The best CTimage is one that minimizes radiation to the
patient while maintaining diagnostically adequate image
quality. What | did was create a tool to help physicists at
Mayo to quickly and effectively monitor CT technologist
compliance so they know where to concentrate their
education/outreach efforts which in turn should help
lower radiation to patients. This program also will help

to modify the technique charts to optimize the noise
tolerance parameters used for each patient size bucket.

| created a MATLAB program that is able to extract data
from dicom headers, measure patient size in four critical
places (AP top liver, AP largest width, laterally top liver,
laterally largest width), and pull out data not found on
the dicom headers from summary pages using optical
character recognition. | then created intuitive plots to
easily asses technologist compliance and compare
radiation doses.

My program allows the medical physicists to monitor
Tech compliance and compare radiation doses across
different scanner makes and models. This will have an

impact in the Mayo Clinic practice and help to improve
patient care.

I now know what kind of an impact medical physicists
have on patient care in medical institutions. With this
knowledge | am even more excited and sure that | want
fo pursue a medical physicist graduate degree and
someday be a medical physicist.

Benjamin Insley
Brown University
Senior Biological Physics Major

Mentor: J. Adam Cunha, PhD
University of California,

San Francisco

Department of Radiation
Oncology

“Shielded brachytherapy applicator for nasopharyngeal
carcinoma”

We designed and fabricated a novel radiation applicator
with built-in shielding for infracavitary brachytherapy

in the nasal canal. This new design allows for dose
escalation on nasopharyngeal cancers while protecting
nearby normal tissue such as the soft palate.

| also aided in improving brachytherapy freatment
planning by incorporating biological dose models into
the planning software.

My role was to take dose measurements of the applicator
using radiochromic film to validate a Monte Carlo
simulation of the radiation geometry. | then used this
simulation to redesign the current nasopharynx applicator
for better patient comfort and improve CT imaging.

For the treatment planning work, | redesigned the current
algorithm to be faster and more accurate while taking
info account the biology of cell irradiation.

Including shielding in brachytherapy protects the nearby
organs so that the dose delivered to a target can be
increased. This sort of dose escalation can lead to overall
better patient outcomes, including higher remission rates
without normal tissue toxicity.

The treatment planning software is important because
accurate dose calculations can help us fully understand
the space of possible freatment options.

| worked with my mentor and another lab at Berkeley

to execute an appropriate film dosimetry procedure to
validate the Monte Carlo. Once the simulator was found
to be correct, | used AutoCAD to design a 3D-printed
mold to make this new silicone applicator. The simulation
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Summer Undergraduate Fellowship Program, cont.

was an important fool in measuring the shielding
properties of each design.

For the treatment planning software | took over the
code base from the previous students. | learned about
biological dose models and how to interpret them for
freatment planning. | then improved the algorithm’s
efficiency and accuracy.

I was able to design a new applicator for nasopharynx
brachytherapy, as well as propose a shift in the freatment
planning paradigm. These projects remain ongoing, and |
hope to take them to publication.

Before this program | was sure | wanted fo pursue a PhD
in physics. My fime at UCSF has given me even more
direction in that | can see myself pursuing a job as a
medical physicist. | have not felt as impactful in any other
lab as | have here. It was very easy to see myself coming
into the hospital and doing research, helping patients,
and educating others. This program has definitely melted
away some of the fog surrounding my future endeavors.

Brendan Koch
Lawrence Technological
University

Senior Physics Major

Mentor: Arvind Rao, PhD
University of Michigan
Department of Computational
Medicine and Bioinformatics

“Analyzing and exiracting features from brain MRI to
compile a database of information through machine
learning”

During my experience at University of Michigan, | found
myself working alongside graduate students working
under Dr. Rao in his lab. Over the course of the fen weeks,
I spent most of my time coding and researching on my
personal laptop. This often took place within Dr. Rao’s lab
or in various neighboring parks.

There are currently multiple databases and processes
used to help predictions and diagnoses, but having
a single, well-formed database using our process will
enhance the speed and predictability of brain MRI.

During my ten weeks of research, | spent the first couple
of weeks familiarizing myself with research being
conducted by Dr. Rao and his students along with
general medical physics terminology and topics. | was
then able to work on the coding process, building on
previous work done by another student. Eventually, | had
a working code that would extract features from any
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brain MRI. | finished at a point where the code could be
fed any simulated brain MRI to extract certain features
from the image itself.

Olivia Krieger
Allegheny College
Senior Physics Major

Mentor:

Ase Ballangrud-Popovic, PhD
Memorial Sloan Kettering
Cancer Center

Department of Medical Physics

“Dosimetric evaluation of synthetic CT for brain radiation
therapy planning”

I had a great experience with this project. It allowed me
fo learn about the process of freatment planning and get
experience with a popular sofftware used to freatment
plan (Eclipse). | also gained understanding of various
terminology and methods common for brain radiation
therapy.

Within radiation therapy, there has been a push for

an MR-only workflow by generating synthetic CT (sCT)
images from MR images. Before | arrived, a post-doc had
already developed sCTs for 14 patients that had already
gone through successful radiation tfreatment. My job was
to compare the sCT to the CT and evaluate its quality.

There are many advantages of MR-only workflows

in radiatfion therapy. MR images have much greater
definition of soft fissue. Also, the error infroduced in
freatment planning from the registration MR and CT scans
will be eliminated. In addition, MR-only workflow will be
easier on the patient because it will require one less scan,
and MR scans don't expose the patient to extra radiation
like CT scans do.

After being trained on Eclipse, the tfreatment planning
software used at MSK Cancer Center, | performed various
tasks and calculations on both the real and synthetic
CTimage. Then | pulled different metrics from dose
calculations and put them into an excel file to perform
various analyses in order o compare the results between
the real and synthetic CTs. | performed dose calculations
and analysis on 14 different patients. This allowed my
mentors and | to examine differences in CT and sCT
images and determine if larger differences between the
two were because the sCTis not accurate enough. After
performing various evaluations, we believe that the cases
where there were larger differences in dose calculations
arose because of errors when transferring tfreatment plans
and structure sefs, not because of the quality of the sCT



image. The group | worked with plans to continue to work
on publishing a paper that will include my results.

The fellowship allowed me to better understand how
physicists contribute to clinical radiation therapy, both
in planning for patients and performing research to
advance the efficiency and quality of treatments. Also,
I learned about the process of becoming a medical
physicist and the options besides radiation physics that
exist in the medical physics field. This knowledge has
allowed me to better plan my next steps in building my
career.

Sarah Lim

University of California,

San Diego

Senior Biophysics Major

Mentor: Nataliya Kovalchuk, PhD
Stanford Hospital

Department of Radiation

F Oncology

“Automated plan checking script”

My fime at Stanford Hospital in the Department of
Radiation Oncology was both educational and
rewarding. Under the mentorship of Dr. Nataliya
Kovalchuk, I saw firsthand the duties of a medical
physicist. Thanks to her guidance, | gained experience
both in the clinical and research areas of radiation
oncology. It was rewarding to see the resulfs of my work
in use everyday in the clinic, something | had never
experienced in the physics field prior to this. This fellowship
also gave me a chance to experience working in the
healthcare field, and provided me with a clearer idea of
what | would like to pursue in the future.

My project was to improve and add to the Automated
Plan Checking script used in the clinic. The script
automates portions of the manual check which physicists
perform for each treatment plan. This script reduces the
fime that it fakes a physicist to do a secondary check on
the treatment plan. It also allows dosimetrists to check
their plans for errors prior fo submitting them. The use of
this script has reduced the number of errors made overall,
ulfimately decreasing the number of errors in patient
freatment.

| first got familiar with the software and learned about the
different aspects of medical physics. | then spent most

of my time improving the script, adding checks to error
prone processes, as directed by my mentor. | added

numerous checks to the Automated Plan Checking script.

These additions allow the clinic to run more efficiently
while further decreasing the amount of errors in the clinic.

Through this fellowship, | learned about what medical
physicists do, and how important they are to radiation
therapy. | saw both the clinical and research sides of
the profession, which has given me valuable insight as |
consider my future.
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Purdue University

Senior Radiological Health
Science

Pre-Medical Physics Major

Mentor: Michael Jacobs, PhD
Johns Hopkins University
Department of Radiology and
Radiological Science

“Investigating radiomics application to breast cancer
diagnosis and evaluation of HIFU prostate surgery”

This summer | was able to learn about the diverse field of
machine learning and neural networks. | initially started
by reading numerous research papers on the history

of machine learning. Then, | learned the history of how
machine learning was applied to medical use early in the
field. Once | understood the history, | began learning how
Dr. Jacobs’ research team applied machine learning
and neural networks to advance modern diagnosis and
freatment techniques. The most beneficial experiences

I had were gaining practical knowledge of machine
learning and advancing my coding skills.

My project involved validating a machine learning
registration algorithm used to overlay and register
multiple MRI images together. With this algorithm, the
team could register many types of MRl images (T1,72,
ADC maps, etc.) into one image for radiomic analysis.
Additionally, | used similar technologies created in-house
to evaluate the effectiveness of a new type of ultrasound
prostate surgery (HIFU). The ability of an algorithm to

be able to synthesize many types of images into one
combined image is important because this gives the
image more information. If the image intrinsically has
more information the machine learning and Al aspect

of radiomics will have more data and information to

frain on. As with any type of machine learning, the more
data the better. Additionally, Al presents the ability to
extract data from images that would be invisible to

the human eye. | started by researching the theories
behind Machine Learning and Al. Then | was trained by a
member of Dr. Jacobs' tfeam and himself on how fo use
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Summer Undergraduate Fellowship Program, cont.

the in-house software. Once | understood the software

I ran many tests to obtain data to fest the validity of
the registration algorithm. Data analysis was performed
through excel which allowed me to figure out what
aspects of the machine learning algorithm struggled as
a whole. Once this determination was made | was able
fo find the “bugs” in the code and start fo rewrite them.
I was successfully able to perform quantitative analysis
on all the patient data available to me and begin to
incorporate changes in the code that lead to an overall
increase in machine learning accuracy.

The fellowship really revealed to me how modern
technology like computers, Al, neural networks, and
machine learning will be incorporated to all fields,
specifically medicine. This fellowship infroduced me to
a whole new side of Medical Physics, one that takes
advantage of the technology available to us and
maximizes its potential to aid in the development of life
saving diagnostic and therapeutic practices.

Joshua Alexander Miles
University of Missouri-Columbia
Senior Physics and Economics
Major

Mentor: David Fuentes, PhD
The University of Texas

M.D. Anderson Cancer Center
Department of Imaging Physics

“Molecular Dynamics Simulations Testing Suitability of
EYKY for Nanoparticle Coating”

| did a ten-week research internship with M.D. Anderson’s
Department of Imaging Physics in Houston, Texas. My
research project involved determining the suitability of

a certain peptide to function as an agent for medical
imaging. In this work, | used molecular dynamics (MD)
simulation software to simulate peptide behavior, looking
to determine the peptides’ ability to aggregate and the
shapes intfo which they might aggregate. Outside of my
research, | also attended some presentations, lectures,
and seminars organized through various programs at M.D.
Anderson.

Completing the project required learning how to use the
MD simulation software, learning theory concerning MD,
and recording computer code used in the simulation. For
my project, | used a software called GROMACS to model
the behavior of a system containing EYKY (Glutamic acid-
Tyrosine-Lysine-Tyrosine) peptides and water. My primary
simulation used 100 EYKY peptides concentrated at
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approximately 80 mg/mL in water. | simulated the system
for five microseconds total and collected metrics and
visual representations of the system along the way.

If the EYKY peptides can be shown to aggregate into a
certain shape or shapes, then EYKY might be useful as
an imaging agent — a substance that carries another
substance to a target site for medical imaging. My
project could give an idea of the shape info which EYKY
peptides aggregate and thus might help determine
EYKY's suitability to function as an imaging agent.

My preparation for my work largely involved studying
theory of molecular dynamics and studying how to use
GROMACS software. My supervisors provided a couple of
helpful MD simulation tutorials that helped me understand
the simulation process holistically. | think that these
futorials guided the sequence of procedures that | used
in my work.

| completed a simulation of a system containing EYKY
peptides and water. While | think that more research
would be necessary to obtain a knowledge of EYKY's
aggregation tendencies that is sufficient for imaging
purposes, | think that my work could give a preliminary
idea of EYKY’s usefulness as an imaging agent.

Through the Fellowship, | was able to further clarify my
expectations about research work. Moreover, | now

have more confidence that | can find satisfying research
work, and | have an avenue of research to consider for
graduate school and/or other future research endeavors.

Tarun Naren

Georgia Institute of Technology
Junior Nuclear/Radiological
Engineering Major

Mentor: Atchar Sudhyadhom, PhD
University of California,

San Francisco

Department of Radiation
Oncology

“Development of Pinpoint Accurate Proton Radiation
Therapy Treatments”

As part of my summer fellowship, | confributed to Dr.
Sudhyadhom's project to develop more accurate proton
radiation therapy treatments by creating tissue phantoms
to test a method proposed by Dr. Sudhyadhom for more
accurately determining mean ionization potential. In
addition to the lab work, | also had the opportunity

to shadow a few physicists in the radiation oncology
department to gain more understanding of the daily roles
and responsibilities of a medical physicist.



The goal of the research project was to improve the
accuracy of proton radiation therapy freatments by
accurately determining the mean ionization potential

of tissue using MRI. MRl was used to determine the

mass percent water and the mass percent hydrogen
content in organic molecules which could then be

used to calculate mean ionization potential. Proton
radiation therapy freatments have a certain amount of
uncertainty associated with them due to the variances in
mean ionization potential in fissue. This can lead to tissue
outside the infended freatment area receiving more
radiation than desired. If we can determine the mean
ionization potential of tissue accurately through MRI, we
can reduce the uncertainty of proton radiation therapy
treatments, thereby reducing the amount of unwanted
radiation delivered to the patient.

My particular contribution to the project was creating
fissue phantoms using substances such as water, coconut
oil, gelatin, and bone meal powder to simulate the
various compositions of human fissue. | tested a wide
variety of compositions to determine which compositions
were feasible fo make and scan and the different types

of tissue we could emulate. After scanning the phantomes,

| analyzed them to determine electron density and
stopping power ratio in order to compare them against
calculated values from physical density.

| provided the necessary groundwork for testing the
proposed method by creating phantoms of known
composition and electron density. | also explored the
boundaries of the possible tissue compositions that we
could feasibly emulate to test. This helped move the
project out of the theoretical phase.

My overall experience with Dr. Sudhyadhom and UCSF
was very posifive. | got to participate in cutting edge
research about a topic that will help improve radiation
therapy and learned quite a bit about the physics of
MRIs and radiation freatments. | also now have a better
understanding of the clinical responsibilities a medical
physicist.

Megan Poremba
Siena College
Senior Physics Major

Mentor: Rao Khan, PhD
Washington University School
of Medicine, Siteman Cancer
Institute

Department of Radiation
Oncology

“Effects of Extended Source to Surface Distance in
Volumetric-Modulated Arc Therapy”

| worked on two projects at Washington University. My
primary project was working with Dr. Rao Khan and

his graduate student Shadab Momin on the effects of
extended source to surface distance (SSD) in volumetric-
modulated arc therapy (VMAT). | was able o work with
Varian Eclipse™ to plan radiation therapy treatments

for patients with large planning target volumes. My
secondary project was with Dr. Khan as well as Dr. Arash
Darafsheh, his graduate student Daniel Mulrow, and
Elizabeth Brown, another AAPM Summer Undergraduate
Fellow. This project was a fime analysis of EBT-3
GafchromicTM film, which is commonly used in radiation
dosimetry.

(Primary Project)

The source to surface distance (SSD) is typically less than
100 cm in a linear accelerator. By increasing the SSD, the
radiation beam spreads out over a larger surface area
allowing a larger area to be irradiated. The extended SSD
tfechnique can be useful in freatment planning in many
ways. It can be used for total body irradiation for bone
marrow fransplant recipients. Extended SSD can also

be used to target tumors that are too large to fit in the
typical field size of a linear accelerator. By increasing the
SSD, the radiation beam spreads out more and is able to
reach the edges of bigger tumors that otherwise would
have to be irradiated using two different fields.

In this project, we use extended SSD to target large
tumors. Specifically, we work with a 22 cm planned target
volume of the prostate, but in the future this could be
applied to other large targets such as breast tissue. The
potential advantages we look to achieve are reduced
monitor units (MUs) and less leakage.

This project is important because innovating new and
improved ways fo freat cancer patients can significantly
improve the quality of their life after radiation therapy.
For instance, by treatfing the planned target volume while
reducing the radiation exposure of the organs at risk, the
healthy tissue surrounding the tumor can be spared and
maintain better function.
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Summer Undergraduate Fellowship Program, cont.

(Secondary Project)

The purpose of this project is to investigate the optical
response of the EBT-3 Model flm over the course of a

120 hour period. The EBT3 Gafchromic™ films are used
for their ease of use, high spatial resolution, and near
tissue equivalency. EBT-3 is a well established and studied
model of radiochromic film with an opfimum dose range
of 0.2-10 Gy. Despite the numerous characterizations

of this film, a kinetic study has yet to be performed. This
information is crucial in understanding the fundamental
response of these films to clinical therapy beams and
potential application in brachytherapy.

This project is important because EBT-3 Gafchromic™
films are commonly used around the world for radiatfion
dosimetry, so it is important to understand how the films
develop over time.

Noah Schweitzer

University of Wisconsin-Madison
Senior Nuclear Engineering-
Radiation Science Major

Mentor: Dr. Yoo Weiguang, PhD
University of Maryland Medicall
School

Maryland Proton Treatment
Center

“Proton Range-Based Registration for Pelvis and Prostate
Treatment with Intensity Modulated Proton Therapy: A
Retrospective Study”

Overall, the project turned out great. The project allowed
me to gain valuable experience and understanding

in the clinical and research medical physics world.

| developed stronger computational skills while also
understanding medical physics and proton therapy at a
much higher level. | analyzed eight prostate patients and
ten pelvis patients’ weekly QAs (a total of 82 QAs) in order
to determine if there was an effect of gas in the rectum
and of small and large bowels on the dose coverage, as
well as analyzing the benefit of Range-Based Registration
on the dose coverage.

The projects were important as the factors of gas and
range-based registration can cause the protons to deliver
a dose that is 3-5 mm away from the intended target. This
can lead fo healthy fissue being damaged. | performed
my project by running simulations on Raystation for each
QA. Furthermore, | used MATLAB and Dr. Yao's code to
run the Range-Based Registration simulations.
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| was able to show that there is a strong correlation
between a change in gas in the bowels and rectum and
a change in the dose coverage. Furthermore, | was able
to show that range-based registration is able to decrease
the margin of error to the target. These findings will be a
significant portion of future papers that Dr. Yao plans to
publish.

The fellowship allowed me to find a passion in medical
physics, specifically medical imaging, and gave me
clarity on what | wanted to do in the future.

Brian-Tinh Vu
University of Houston
Senior Physics Major

Mentor:

Raymond Acciavatti, PhD
Hospital of University of
Pennsylvania
Department of Radiology

“Automation of virtual clinical trials used to evaluate
efficacy of digital mammography and synthetic 2D
mammography”

The project was about using the virtual clinical trial
software created by the lab to evaluate the efficacies
of the breast cancer screening modalities of digital
mammography, digital breast tomosynthesis, and
synthetic 2D mammography. About halfway info the
program, an additional layer of work was added to
the project: fo automate the software pipeline to
handle multiple experiments at once. We used virtual
clinical trials (VCTs) developed by the Maidment X-ray
Physics Lab to generate artificial mammograms for
different breast cancer screening modalities (digital
mammography, digital breast tomosynthesis, and
synthetic 2D mammography). By using VCTs we were
able to circumvent the associated time and cost of
conducting regular clinical frials to evaluate efficacies
of these screening modadlities. We varied several lesion
parameters (material, size, shape, position, etc.) and
inserted lesions into the breast to create a virtual,
artificial breast phantom. X-rays were projected onto this
phantom and the resulting images were processed and
evaluated for imaging quality.

Clinical frials for breast cancer screening are expensive,
take up a lot of time, and possess an inherent risk
because they expose patients to radiation. Virtual
clinical trials hope to circumvent these downsides

while providing the researcher finer control over the



parameters of experiment, such as breast and lesion

size, shape, and material composition. By testing digital
mammography, digital breast tomosynthesis, and
synthetic 2D mammography, we hope to determine how
each screening modality performs in detecting lesions. By
automating this process in Python, a high-level and open-
source programming language, we hope fo conduct
several experiments at once without the need for human
attention during the simulation, while making virtual
clinical trials more accessible for other research groups
around the world.

My project was to manage simulations and breast
phantom and projection data, so it primarily took
place at a desk in front of a computer, specifically a
workstation with a high-performance graphics card
capable of parallel processing. We were able to show
that digital mammography performs better than digital
breast tomosynthesis or synthetic 2D mammography

in displaying calcifications. We did this by calculating
the contrast-to-noise ratio for images of a breast with
calcifications for each of these imaging modalities.

The fellowship provided me an opportunity to see how
physics could be applied and be of use in a clinical
setting. It also infroduced me to an active and cohesive
research group, the members of which were very
supportive and encouraging. | am interested in pursuing
medical physics as a career, partficularly medical imaging
and the development of novel and better imaging
techniques and systems.

Trey J. Waldrop
Augustana University
Senior Physics Major

Mentor:

Gabriel O. Sawakuchi, PhD

The University of Texas

M.D. Anderson Cancer Center
Department of Radiation Physics

“Effects of BRCA1 Knockdown on Radiation Response in
4T1 Murine Cells”

This project examined the differences in survival following
proton and photon irradiation between two cell lines: an
unmodified 4T1 cell line and a 4T1 cell line that had the
BRCAT1 protein knocked down. BRCAT1 has responsibilities
in cell cycle arrest, tfranscriptional regulation, and DNA
damage repair. Specifically, the protein is involved in

a high-fidelity DNA repair pathway called homologous
recombination (HR) that often competes with another
DNA repair pathway that is far more error prone.
Because protons and photons inflict varying degrees

of DNA damage, we wanted to understand whether
the knockdown of BRCAT made cells more or less
radiosensitive to one form of radiation over another.

My portion of the project was fo perform clonogenic
assays fo generate survival curves following irradiation
with varying doses of protons and photons. Additionally,

| performed western blotting to verify that the BRCA1
protein was knocked down. This project is important
because there are certain forms of aggressive breast
and ovarian cancers that present with mutations in the
BRCAT1 gene. Understanding how cells deficient in BRCA1
respond differently to different types of radiation could
allow physicians to better tailor treatment to patients with
these mutations.

In a clonogenic assay, a certain number of cells are
plated in a é6-well plate. The plates are then irradiated
with different doses, incubated for a designated amount
of tfime, and the number of colonies, or groups of cells,
consisting of >50 cells are scored. The main idea is that
each colony arose from a single cell that remained
viable following irradiation. After scoring, the irradiated
plates can be normalized by the plating efficiency of the
control plate, and the surviving fraction can be plotfted
as a function of dose to determine the dose needed to
achieve a certain fraction of cell death. Western blotting
is a fechnique that uses gel electrophoresis and specific
antibodies to determine the amount of a certain protein
present in a sample of cells. | was able to perform a
series of three clonogenic assays for these two cell lines,
exposing with both protons and photons. Additionally,

| was able to troubleshoot the western blotting process
and gain insight info which antibodies work best.

This fellowship helped me to discover my interest in
medicine and translational research. As a result of this
fellowship, | hope to attend an MD/PhD program fo
perform similar research at the boundary between
radiation biology and medical physics.

Alexander David Benson
Coe College

Mentor: Ahmet S. Ayan, PhD

The Ohio State University
Department of Radiation Oncology

Eloise C. Lienert
Washington College
Senior Physics Major

Mentor: Ning Cao, PhD
University of Washington Medical Center
Department of Radiation Oncology
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Diversity Recruitment Through Education and Mentoring Program (DREAM)

The Diversity Recruitment Through Education and Mentoring Program (DREAM) is a ten-week (40-hours per week) summer
program designed to increase the number of underrepresented groups in medical physics by creating new opportunities,
outreach, and mentoring geared towards diversity recruitment of undergraduate students in the field of medical physics.
Students participating in the program are placed info summer positions that are consistent with their interest. Selected for
the program on a competitive basis, DREAM fellows receive a $5,500 stipend from AAPM.

Sponsored by the AAPM Education Council through the AAPM Education & Research Fund, which included one fellowship
funded by the AAPM Northwest Chapter. (See AAPM website for more details, including eligibility requirements.)

Ayobami Ayodele

Yale University
Nuclear Engineering &
Radiological Sciences Major

Mentor: Jun Deng, PhD
Yale School of Medicine
Department of Therapeutic
Radiology

“Determining Liver Cancer Risk through Personal
Health Data”

I wasn't quite sure what to expect upon arrival. My
faculty member Dr. Deng, who was quite kind, had me
work on a project that was far more advanced than | was
expecting, as it required some intense MATLAB coding, in
which I had no experience. Thankfully, | figured out most
of it by the end of the program, and I'm still working on
finishing the final details.

A neural network that collects data from the National
Health Interview Survey (NHIS) and the Prostate, Lung,
Colorectal, and Ovarian Cancer Screening Trial (PLCO)
was used to predict and stratify liver cancer based solely
on personal health data, without having to undergo

the conventional clinical procedures, but rather on
demographic factors such as family history. One can
hypothesize that the trove of data collected in the
PLCO trial, enriched by both personal health data and
known risk factors including staging, family history, socio-
behavior, diet and lifestyle factors, can be used to train
and validate a deep learning algorithm to improve

liver cancer risk prediction. By creafing an algorithm to
determine one’s risk factor of developing liver cancer,
results can tell the patient their risk of developing a
certain cancer over time, as well as being given the
ability to avoid infrusive procedures to determine if the
cancer is present.

| used the programming software Matlab to code the
algorithm and variables | need for the designated task to
run. | was able to tweak the code needed for the task;
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the likelihood of mulfiple patients developing liver cancer
with the personal database NHIS and PLCO.

I am unbelievably grateful for this research opportunity.

| witnessed firsthand the research topics that intertwine
medical physics, radiology, medicine, computer science,
etfc. | also shadowed, and saw the tasks and duties
expected of a medical physicist in a clinical setting.

Neha Bhatt
Yale University
Biomedical Engineering Major

Mentor: MingDe Lin, PhD
Yale University
Interventional Oncology Lab

“Lipiodol deposition in the liver: Comparing CT and CBCT
imagine modalities”

I spent my summer fellowship working with the
Interventional Oncology Research Lab at Yale University.
My time af the lab has been full of intellectual rigor and
social enrichment. This combination of enthusiasm and
diverse perspective contributed to a fun environment
that encouraged growth and curiosity. Additionally,

| greatly appreciated my advisor being consistently
supportive, insightful, and invested in my growth as a
scholar and scientist.

My project centered around comparisons between
computed tomography (CT) and cone beam computed
tomography (CBCT) scans of patients with hepatocellular
carcinoma (HCC) in an effort to use intra-procedural
information to predict follow-up outcome by using a
machine learning based approach. That way, real-

time feedback can happen during the procedure

rather than needing to wait weeks. The procedure is
called tfransarterial chemoembolization (TACE), and it

is a minimally invasive procedure often used fo treat

liver tumors, in which embolic materials and confrast



agents are delivered locally to fumors along with
chemotherapeutic drugs. Lipiodol is a radio-opaque
drug delivery vehicle that is most used during the TACE
procedure. Lipiodol retention is visualized using CBCT
intfra-procedurally and CT in follow-up scans.

We refrospectively analyzed a 15-patient cohort

who were a part of a clinical frial that had both
infraprocedural CBCT scans and 24-hour follow-up CT
scans. CBCT images lack a calibrated scale, unlike CT
images which have Hounsfield units and are largely
viewed as a gold-standard. As such, our goal is to
quantify and characterize lipiodol deposition in CBCT and
measure its similarity fo CT. Being able to demonstrate
strong similarity would allow for physicians to make real-
time changes during the TACE procedure using CBCT
alone. In brief, we first developed a semi-automatic
image processing pipeline using deterministic methods
that included image intensity thresholding, filtering, and
morphological enhancement to isolate lipiodol in both CT
and CBCT. We then developed a nonlinear registration
algorithm using robust point matching fo register the

two image sefs. Finally, we computed DICE similarity
coefficients (DSC) between the binary masks of lipiodol in
CT and CBCT for each patient.

Our results yielded an average 0.54 DSC, a mediocre
performance. To further improve upon the performance,
we used a deep learning approach to observe what
kind of results a Convolutional Neural Network (CNN)
might yield. Specifically, we used the liver region of raw
CBCT scans and the binary lipiodol mask of CT scans as
inputs, tfraining the model to learn similarities between
these inputs, and outfputting predicted CT binary lipiodol
masks. We would then compute the DSC between these
predicted masks and our actual patient masks. We have
currently developed a CNN model. We are specifically
using a Unet, which is a CNN created especially for use
with biomedical image segmentation, and we are in the
process of fraining the model.

This research is important because it greatly improves
the efficiency of tumor treatment procedures. If CBCT
could be formally related to the gold-standard, CT, then
procedures could be adjusted in real-time using CBCT
and therefore avoiding exira radiation exposure by also
conducting a CT scan.

| performed my project using a multitude of software
programs. | used a Yale biomedical engineering
department program called Bioimage Suite to edit and
process CT and CBCT scan images. | also used Matlab

for basic codes involving image manipulation between
regular and binary forms. Finally, | used Python to develop
a machine learning processing pipeline. We were able to

accomplish a significant amount. While we didn’'t pivot
to a machine learning approach until about halfway
through the ten-week fellowship period, we have gotten
fo a point where our machine learning model is set up
and is currently training.

The 10-week fellowship was an incredible experience. |
was able to expand my knowledge of clinical research,
and | enjoyed engaging with rigorous coding and
engineering methods in addition to clinical ideas. | also
thoroughly enjoyed working with so many intelligent
researchers from a variety of backgrounds and learning
from them.

Matthew Daniel Hwang
Reed College
Physics Major

Mentors:

Clemens Grassberger, PhD/
Jennifer Pursley, PhD
Massachusetts General Hospital
Department of Radiation
Oncology

“Machine Learning to improve Outcomes in Liver
Cancer Patients treated with Radiation”

In the beginning of my fellowship, my experience
consisted mainly of reading papers on machine learning
(ML) and normal tissue complication probability (NTCP)
models. These texts infroduced me fo the project and
provided background knowledge and impetus for

the research topic. Once my understanding of the
subject became more solidified, | was given the task of
franslating some preexisting MATLAB code info Python fo
further deepen my knowledge and see firsthand how the
NTCP model quantifies patient data. From here, | began
work creating my own novel code, integrating different
ML algorithms with anonymized patient data. This
process demanded the bulk of my time at this fellowship.
Providing guidance and checking my progress was my
mentor, Professor Clemens Grassberger, whom | spoke
with regularly and asked questions pertaining to the
project and algorithms’ results.

My project consisted of developing code that fed
anonymized patient data fo different ML models

and comparing their predictive powers with that of a
mathematical model to see which was more robust in
predicting normal tissue damage as a side-effect of
radiation therapy.
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DREAM, cont.

With the near-ubiquitous adoption of machine

learning in medical physics research, realizihg how ML
and fraditional models of radiation-induced toxicity
compare and contrast grows ever more important

due to the fact that oftentimes, creating and using ML
algorithms is redundant and may be forewent in favor of
preestablished models which offer equally compelling
insight and higher interpretability.

I was able to complete the project’s goal of developing
custom code for the patient data, which in turn provided
predictions for whether these patients would experience
RT-related side-effects. These quantifiable results allowed
us to directly compare the strength of the models. My
contribution to the project will lead to a paper in the
future and be used as a basis for further investigation and
research.

Skill-wise, the fellowship bolstered my coding ability
and taught me more about the process of research
and developing code. More generally speaking, this
research opportunity illustrated how interdisciplinary
and cooperative the field of medical physics is, with
its combination of tfopics such as statfistics, biology,
computer science, as well as physics, fo develop new
insights into radiation and the human body. Lastly,
the program increased my confidence in working
independently and showed me how research can
undergo many unexpected twists and turns that
guarantee one is always intellectually stimulated.

Erin Snoddy
Swarthmore College
Astrophysics Major

Mentor: Kenneth Bader, PhD
The University of Chicago
Department of Radiology

“Analyzing Histological Compositions of Ex Vivo Thrombi”

Chronic thrombi are less suscepfible o thrombolytic
therapy in patients with Deep Vein Thrombosis (DVT).

In order to help create new methods of treatment, the
structure of these blood clots must be better understood.
My work involved developing a protocol that helped to
categorize different components on histological stains of
ex vivo thrombi.
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Essentially, | wanted to find a way to take qualitative data
(the histological stains) and analyze it to get qualitative
results (percentages of the different components that
make up the blood clots). I did this using the viewing
software, ImageScope, which allowed me to separate
and count the different pixels that were marked by
several histological stains (frichrome, CDé1, and HnE).
With this method, the percentage of the clots that were
made of collagen, platelets, as well as fibrin, can be
determined.

Chronic thrombi contain fibroblasts, which secrete
collagen. This has been known to affect thrombolytic
efficacy. An in vitro model of a standard chronic

blood clot will be essential in developing an effective
histotripsy ablation tfreatment plan that particularly
attacks chronic thrombi. Having an established protocol
that allows one to differentiate and characterize the
different components in blood clots will be important
when confirming that the in vitro model is physiologically
relevant. Using the histological composition protocol,
composition of formed elements on the histological
stains of the in vitro model will be compared with ex vivo
thrombi so that the effectiveness of the in vifro model can
be determined.

I spent a lot of time observing different histological stains
in order to understand how the components needed

to be distinguished. Using ImageScope, | manipulated
hue and color saturation levels in order to achieve
thresholding that was satis-factory for each of the three
stains. By using these standards to analyze the data of
numerous blood clot samples from a variety of patients, |
was able to help create a standard protocol suitable for
when data from the in vitro model must be analyzed.

With this project, | helped to construct a protocol that will
be used for future analysis. My hope is that this work will
become a small contribution to the larger area of work
that is being done to design new methods that are more
useful in freating patients with Deep Vein Thrombosis.

This fellowship taught me a lot about what is
encompassed in medical physics, including what a
possible career in the field would look like. | believe

that | developed skills (including research, designing
experiments, analyzing data) that will help me fo
become a better scientist. In addition, | gave a small
presentation of my project’s progress at a weekly

lab meeting, which helped me to become better

at communicating scientific ideas, as well as how to
collaborate and work with others in a laboratory setting.



Rachel Trevillian

Lake Forest College
Physics Major

Mentor: Piotr Zygmanski, PhD
Brigham & Women's Hospital/
Dana Farber Cancer Institute/
Harvard Medical School
Department of Radiation
Oncology

“lon chamber arrays for real-time monitoring of linac
fields” (tentafive ftitle)

My lab experience this summer at Dana Farber was
valuable for my further advancement in the medical
physics world, allowing me fo expand my knowledge
by talking with lab members, going to journal clubs,
and learning the methodology to conduct radiation
simulations. This experience allowed me to see future
advancements in the medical physics career and
what | have to look forward to in my future career.

The overarching objective was performing radiation
fransport Monte Carlo simulations with various detector
array geometries to represent different detector
designs and impact on radiation scatter effects. The
importance of the project was fo study radiation
scatter effects in a high-definition ion chamber array
and impact on absolute and relative dosimetry.

| conducted my research using Gate on virtual box

and cluster where | programmed radiation simulations,
first by defining the world function as well as the
phantom geometries. Then, | included the physics

and added detectors that measure the dose. Next,

| defined the beam and started the simulation. We
altered the phantom, ion chamber array, and individual
ion chamber geometry, as well as materials.

The data | collected from the simulations allowed us to
look at radiation scatter effects, especially, how different
materials/electrodes affect the results. This allows those
after me to continue the study on the affect and possibly
implement them in an optimal design of the array

The fellowship enlightened me by allowing me o be
exposed to one of the top cancer centers in the world,
where | gof to meet and learn about ground breaking
ideas related to the cure of cancer and improvement
of cancer techniques. It made me excited to continue
my pursuit in medical physics to help the greater good.
The individuals | met taught me many valuable skills and
lessons that will be beneficial for the rest of my life.

Liyan Jacob

University of Memphis
Physics Major

Mentor: Maryellen L. Giger, PhD
The University of Chicago
Department of Radiology/
Medical Physics

Gabrielle Moss

Thayer School of Engineering at
Dartmouth College

Biomedical Engineering Major

Mentor: Nima Kasraie, PhD
Children’s Mercy Hospitals and
Clinics

Department of Radiology
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2019 REVIEW

Publication Awards

Medical Physics Journal Best Paper
Awards

Farrington Daniels Award

This award is for an outstanding
paper on radiation therapy
dosimetry, planning, or delivery
published in Medical Physics

in 2018. Presented in 2019, the
awardees were Linh T. Tran,
David Bolst, Lachlan Chartier,
Dale Prokopovich, Susanna
Guatelli, Alex Pogossov, Marco Petasecca, Michael
Lerch, Mark Reinhard, Marco Povoli, Angela Kok,
Vladimir Perevertaylo, Naruhiro Matsufuji, Tatsuaki Kanai,
Michael Jackson, and Anatoly B. Rosenfeld for their
paper entitled “The relative biological effectiveness for
carbon, nitrogen and oxygen ion beams using passive
and scanning techniques evaluated with fully 3D silicon
microdosimeters,” Medical Physics, 5 (5): 2299 - 2308
(2018). (Funded by the endowed Farrington Daniels Fund)

Moses and Sylvia Greenfield
Award

This award is for an outstanding
paper on imaging, published

in Medical Physics in 2018.
Presented in 2019, the awardees
were James R. Scheuermann,
Adrian Howansky, Marc Hansroul,
Sebastien Léveillé, Kenkichi
Tanioka, and Wei Zhao for their paper entitled “Toward
Scintillator High-Gain Avalanche Rushing Photoconductor
Active Mafrix Flat Panel Imager (SHARP-AMFPI): Inifial
fabrication and characterization,” Medical Physics, 45
(2): 794 - 802 (2018). (Funded by the endowed Moses and
Sylvia Greenfield Fund)

Journal of Applied Clinical Medical
Physics (JACMP) Best Paper Awards

Michael D. Mills Editor In Chief
Award

The Michael D. Mills Editor In Chief
Award of Excellence recognizes
an outstanding general medical
physics article published in JACMP
in 2018. Presenfed in 2019, the
awardees were Eric D. Morris,
Joshua P. Kim, Paul Klahr, and
Carri K. Glide-Hurst for their paper enfitled “Impact of

a novel exponential weighted 4DCT reconstruction

18 | AAPM 2019 ANNUAL REPORT

algorithm,” Journal of Applied Clinical Medical Physics,
19(6): 217 - 225 (2018)." (Funded by the endowed JACMP
Editors’ Fund)

Peter R. Almond Award

The Peter R. Almond Award of
Excellence is for an outstanding
radiation measurements article
published in JACMP in 2018.
Presented in 2019, the awardees
were David E. Hintenlang, Xia
Jiang, and Kevin J. Little for

their paper enfitled “Shielding

a high-sensitivity digital detector from electromagnetic
interference,” Journal of Applied Clinical Medical Physics,
19 (4): 290 - 298 (2018). (Funded by the endowed JACMP
Editors’ Fund)

George Starkschall Award

The George Starkschall Award of
Excellence is for an outstanding
radiafion oncology physics article
published in the JACMP in 2018.
Presented in 2019, the awardees
were Rajesh Pidikiti, Bijal C.

Patel, Matthew R. Maynard,
Joseph P. Dugas, Joseph Syh,
Narayan Sahoo, Hsinshun Terry Wu, and Lane R. Rosen
for the paper entitled “Commissioning of the world's first
compact pencil-beam scanning proton therapy system,”
Journal of Applied Clinical Medical Physics, 19(1): 94 - 105
(2018). (Funded by the endowed JACMP Editors’ Fund)

Edwin C. McCullough Award
The Edwin C. McCullough Award
of Excellence is for an outstanding
medical Imaging physics article
published in the JACMP in 2018.
Presented in 2019, the awardees
were Sebastian Ehn, Thorsten
Sellerer, Daniela Muenzel,
Alexander A. Fingerle, Felix Kopp,
Manvela Duda, Kai Mei, Bernhard Renger, Julia Herzen,
Julia Dangelmaier, Benedikt J. Schwaiger, Andreas
Sauter, Isabelle Riederer, Martin Renz, Rickmer Braren,
Ernst J. Rummeny, Franz Pfeiffer, and Peter B. Noel for their
paper entitled “Assessment of quantification accuracy
and image quality of a full-body dual-layer spectral CT
system,” Journal of Applied Clinical Medical Physics,
19(1): 204 - 217 (2018). (Funded by the endowed JACMP
Editors’ Fund)




2019 REVIEW

Presentation Awards

Each of the following, a competitive, prestigious award or lecture, which is connected to the AAPM Annual Meeting, is
supported by a named, and in most cases, endowed E&R Fund:

Jack Fowler Junior Investigator Award

This award was established in honor of Jack Fowler, PhD, Emeritus Professor of Human Oncology and
Medical Physics, University of Wisconsin. The award was presented to Davide Brivio, PhD, Brigham
and Women's Hospital, for the top scoring abstract submitted by Junior Investigators who entered
the competition, entitled “Self-Powered Thin-Fim Multi-Layer Aerogel-Based X-Ray Detector
Employing Fast Electron Current.” (Funded by the Jack Fowler Award Fund)

This award was established in honor of Jack Krohmer, PhD, a pioneer in the medical physics
community. The award was presented to Xue Dong, PhD, Emory University, for the best abstract
submitted fo the Scientific Program of the AAPM Annual Meeting, judged according to criteria of
significance, innovation, and the potential for major scientific impact in an area of cutting-edge
inferest in medical physics. The abstract was entitled “"Deep Learning-Based Self Attenuation
Correction for Whole-Body PET Imaging.” (Sponsored by the AAPM Science Council through the
AAPM Education & Research Fund)

This award is given for the best presentation at an Education Council session concerning innovative
programs in medical physics education of physicists, physicians, ancillary personnel, and the pubilic.
Presentations can be concerned with scientific research, novel feaching strategies (team teaching
or adult learning efforts), or novel educational materials (lectures, websites, or other innovations). This
year's award went to Andrea McNiven, PhD, Princess Margaret Cancer Centre, Toronto, ON, for a
presentation entitled, "“Assessing the Feasibility and Utility of An Objective Structured Clinical Exam
(OSCE) in Radiation Oncology Physics Residency Training.” (Funded by the Harold Marcus Fund)
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Presentation Awards, cont.

John R. Cameron Young Investigator Awards

(Funded by the endowed John Cameron Fund)

The Young Investigator’s Symposium is a competition in honor of University of Wisconsin Professor Emeritus John R. Cameron,
PhD. The 10 highest scored abstracts submitted for the Symposium are selected for presentation, from which the top three
presentations receive awards. 2019 winners were:

1st place: Jessica Rodgers 2nd place: Abdelkhalek Hammi, PhD 3rd place: Eric Morris
Robart Research Institute at Massachusetts General Hospital and Wayne State University and Henry Ford
Western University Harvard Medical School Cancer Institute
PhD Student in Biomedical Research Fellow in Radiation Oncology  PhD Student in Medical Physics
Engineering (Imaging) “Modeling the Radiation Dose to “Cardiac Substructure Segmentation
“Enabling 3D Ultrasound Needle Circulating Lymphocytes for Different with Deep Learning for Improved
Guidance During Implant Placement Radiotherapy Modalities and Delivery Cardiac Sparing”
Procedures for High-Dose-Rate Parameters”

Interstitial Gynecologic Brachytherapy”

Carson/Zagzebski Distinguished Lecture On Medical Ultrasound

(Funded by the endowed Carson/Zagzebski Fund)

On Tuesday, July 16 at the AAPM 2019 Annual Meeting, invited lecturer Kathy Ferrera, PhD, Professor at Stanford University,
delivered her lecture, “New Frontiers in Therapeutic Ultrasound: Transfection and Immune Modulation.”

Anne and Donald Herbert Distinguished Lectureship in Modern Statistical Modeling

(Funded by the endowed Anne and Donald Herbert Fund)

On Thursday, July 18 at the AAPM 2019 Annual Meeting, invited lecturer Matthew Schipper, PhD, University of Michigan,
delivered his lecture, “Individualized and Adaptive Radiation Therapy via Statistical Models.”
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2019 REVIEW

Cultivation Awards

AAPM Science Council Associates Mentorship Program

The program has been established to recognize and cultivate outstanding researchers at an early stage in their careers
with the goal of promoting a long-term commitment to science within AAPM. The program uses the process of “shadowing”
to infegrate the Associates into the scienfific activities of the organization. Science Council Associates participate in the
program for one year, and are funded up to $4,000 per Associate (to cover travel costs including flight, hotel, and meeting
registration) to attend two consecutive AAPM Annual Meetings, including the pre-meeting activities associated with each
Committee.

Sponsored by the AAPM Science Council through the AAPM Education & Research Fund
(See AAPM website for more details, including eligibility requirements.)

* Katelyn E. Hasse, PhD e Eenas A. Omari, PhD
Associate Professor Instructor
Department of Radiation Oncology Department of Radiation Oncology
University of California, San Francisco Loyola University Chicago
Mentor: Kristy K. Brock, PhD, Professor Mentor: Neelam Tyagi, PhD,
The University of Texas M.D. Anderson Cancer Center Associate Aftending Physicist

i Memorial Sloan-Kettering Cancer Center
e David M. McClatchy, Ill, PhD

Therapeutic Medical Physics Resident ¢ Lydia J. Wilson, PhD

Department of Radiation Oncology Postdoctoral Research Associate
Harvard/Massachusetts General Hospital Department of Radiation Oncology
Mentor: Andrew Jackson, PhD, St. Jude Children’s Research Hospital
Associate Attending Physicist Mentor: Laurence Edward Court, PhD,
Memorial Sloan-Kettering Cancer Center Medical Physicist

. The University of Texas M.D. Anderson Cancer Center
e Kristen A. McConnell, PhD

Assistant Professor ¢ Hao Zhang, PhD

Department of Radiation Oncology Assistant Attending Physicist

The University of Alabama at Birmingham Department of Radiation Oncology
Mentor: Martha M. Matuszak, PhD, Associate Professor Memorial Sloan Ketfering Cancer Center
and Director of Advanced Treatment Planning Mentor: Lifeng Yu, PhD, Professor
University of Michigan Mayo Clinic
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Cultivation Awards, cont.

AAPM Expanding Horizons Travel Grant

Up to ten AAPM Expanding Horizons Travel Grants are awarded per year, each up to $1,000, for the purpose of providing
additional support for student and frainee fravel to conferences that are not specifically geared foward medical physics.
The tfravel grant is designed to provide an opportunity to broaden the scope of scientific meetings attended in order to
infroduce students and trainees to new topics which may be of relevance to medical physics research and which may
subsequently be incorporated into future research in order to progress the field in new directions. The grants are awarded
twice annually. Sponsored by the AAPM Science Council through the AAPM Education & Research Fund (See AAPM
website for more details, including eligibility requirements.)

Round 1 Awardees Round 2 Awardees

¢ Henry Chen, PhD
Fellow
The University of Texas M.D. Anderson Cancer Center

* Qiyuan (Isabelle) Hu
Graduate Student
University of Chicago
* Qihui Lyu * Brigid McDonald
Graduate Student Graduate Student
University of California, Los Angeles The University of Texas M.D. Anderson Cancer Cenfer

e Allison Roth e Emily Thompson
Graduate Student Graduate Student
University of Wisconsin-Madison The University of Texas M.D. Anderson Cancer Center

* Suman Shrestha * Lydia Wilson, PhD
Graduate Student Fellow
The University of Texas M.D. Anderson Cancer Center St. Jude Children’s Research Hospital

Team BEST/AAPM Award

Team BEST provides funding for five fellowships in the amount of $1,000 each, to be used for travel, food
and lodging expenses to attend the Annual Meeting. AAPM provides complimentary Annual Meeting
registration for each recipient, including social functions. Team BEST also provides a plaque for each of
The the five fellowship recipients. Sponsored by Team BEST through the AAPM Education & Research Fund

healthcare for everyone

TeamBest’

Your True Partner

¢ Davide Brivio, PhD ¢ Esther M. Vicente, PhD

Harvard University, Radiation Oncology

e Jamison L. Brooks
University of Minnesota, Radiation Oncology

e Jina Chang, PhD
University of Pittsburgh, Radiation Oncology

Summer School Tuition Scholarships

University of Maryland, Radiation Oncology

* Chuang Wang, PhD
St. Jude Children’s Research Hospital, Imaging Science

Summer School Tuition Scholarships were in the form of a full waiver of tuition fees for the entire AAPM 2019 Summer School.
This award is available to applicants who are in the first five years of their careers in medical physics. Sponsored by the
AAPM Administrative Council through the AAPM Education & Research Fund (See AAPM website for more details, including

eligibility requirements)

* Marc J.P. Chamberland, PhD
The University of Vermont Medical Center
Department of Medical Physics

¢ Arezoo Modiri, PhD
University of Maryland, School of Medicine
Department of Radiation Oncology
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e Zhilei L. Shen, PhD
University of Southern California
Department of Radiation Oncology

¢ Huijun Xu, PhD
University of Maryland, School of Medicine
Department of Radiation Oncology

* You Zhang, PhD
University of Texas
Southwestern Medical Center at Dallas
Department of Radiation Oncology



2019 REVIEW

Closing Statement

he AAPM Development Committee uses this report to convey the worthwhile activities
Tsuppor‘red by our Education & Research Fund and the value of your contributions. AAPM aims
fo continue growing our E&R Fund to support additional E & R Fund grants, fellowships, awards,
and other activities. To that end, each member is encouraged to contribute fo one of the
many available options. In 2019, we improved our E&R Fund web site to better describe the
multiple options a member has to give, whichever is best suited to your financial position. One
popular option continues to be the 1:1 matching funds for gifts no less than $500 per year to
our Five-Year Pledge Program (see Policy AP?5).

The current position of our E&R Fund is described in the bar graphs below for E&R Fund balances
at the end of 2019, revenues for 2019, and member confributions for 2019.

AAPM has also improved opportunity for its members to make legacy gifts by now providing a Planned
Giving website, newsletters, and eNewsletters with the assistance of The Stelter Company. This information is not only
infended fo incentivize legacy gifts to AAPM, but also fo provide members important information regarding their estate
planning and wills. Also, AAPM continues to provide $5,000 to the E & R Fund for its first 60 members to notify AAPM of their
Planned Gift commitment (see Policy AP18).

Your Development Committee confinues to work on other ways to encourage gifts through memorial gifts and named
funds. Please keep your AAPM in mind.

Our members and awardees truly appreciate and thank you for your support! On the following pages is a listing of the many
who have given their support to our E&R Fund.

Kenneth R. Hogstrom, PhD
Chair, AAPM Development Committee

2019 AAPM E&R Fund Account Balances
Total = $2,495,018
$2,000,000
$1,864,613
$1,800,000
$1,600,000
$1,400,000
$1,200,000
$1,000,000
$800,000
$600,000
$400,000
$247,853
$170,513
$200,000 162
$83,810 $42,067 $86,16
_ [ ]
$0
General Fund, General Fund, General Fund, Named Funds Named Funds Named Funds
Unendowed Endowed Endowed (12), (7). (7).
Corpus Activity Unendowed Endowed Endowed
Corpus Activity

AAPM 2019 ANNUAL REPORT | 23



Closing Statement, cont.

2019 AAPM E&R Fund Revenues
Total = $787,464
$350,000 $332,541
293,150
$300,000 ¥
$250,000
$200,000
$150.000 $134.773
$100,000
$50,000 $27,000
$ _
AAPM Matching Member AAPM Budget Investment Incomes/
Contributions Contributions Pass-Through Unrealized Gains
Origin of E&R Revenues used to fund 2019 awards. Revenues were up compared fo 2018 due to higher
investment earnings as well as pass-through from program areas.

2019 Member Contributions
Total = $161,773

$70,000

$63,759

$60,000

$50,000

$43.892 $42,500

$40,000
$30,000
$20,000
$10,000
$_
General, General, Named Funds, General,
Unendowed (408) Endowed (89) Unendowed (130) Unendowed 5-Year (13)

Distribution of member contributions to different types of accounts of the E&R Fund in 2019. Numbers in parentheses represent
the number of gifts. The General Unendowed 5-Year amount represents new pledges received during the year.
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CONTRIBUTORS

to the Education & Research Fund (as of July 1, 2020)

AAPM would like to acknowledge and thank the following individuals and organizations who have made
contributions to the Education & Research Fund since its inception in 1990:

Diamond Contributors
$20,000 and Above

Individuals

Paul L. Carson
Bruce H. Curran
Jerome G. Dare
John Wesley Geary, Il
Bret H. Heintz
Donald E. Herbert
Bob Liu

Richard E. Michaels
Radhe Mohan

Ewa Papiez

William G. West
James A. Zagzebski

Organizations

AAPM

AAPM Northwest Chapter

AAPM Southeast Chapter

Radiological Society of North
America

Best Medical International

Individuals

Joseph C. Alappattu
Hassaan Alkhatib
Peter R. Almond
John A. Antolak
Stephen Balter

Libby F. Brateman
Arnold Z. Cohen
Colleen M. Desrosiers
Robert L. Dixon
Kunio Doi

John P. Gibbons, Jr.
Joel E. Gray

Moses A. Greenfield
Kenneth R. Hogstrom
Leroy J. Humphries

Jennifer Lynn Johnson
James G. Kereiakes

Faiz M. Khan

Charles Lescrenier
Christopher H. Marshall
Mary Ellen Masterson-McGary
Edwin C. McCullough
Richard L. Morin
Ravinder Nath

Jatinder R. Palta

Yakov M. Pipman
Alfred R. Smith

Edward S. Sternick
Larry E. Sweeney
Stephen R. Thomas
Donald D. Tolbert
Edward W. Webster
Ann E. Wright

Ellen D. Yorke

Organizations

AAPM Florida Chapter

AAPM New York (RAMPS)
Chapter

Computerized Imaging
Reference System, Inc. (CIRS)

Gold Contributors
$5,000 - §9,999

Individuals

Jerry D. Allison
Howard Ira Amols
Gary T. Barnes
Joseph S. Blinick
Jing Cai

Richard Castillo
Edward L. Chaney
Jimmy O. Fenn
Theodore Fields
Richard A. Geise
Maryellen L. Giger
Carri K. Glide-Hurst

Per H. Halvorsen
Joseph P. Hellman
William R. Hendee
Michael G. Herman
Walter Huda
Edward F. Jackson
Robert J. Jennings
Kenneth R. Kase
Carolyn M. Kimme-Smith
John S. Laughlin
Zuofeng Li
Nai-Hsiang David Liu
Eric Lobb

Sam H. Lott, Jr.
Thomas R. Mackie
Mary L. Meurk

Tarig A. Mian
Michael D. Mills
Shantilata Mishra
Michael T. Munley
Adel A. Mustafa
Robert M. Nishikawa
Colin G. Orton
Jacques Ovadia
Daniel C. Pavord
Ervin B. Podgorsak
James A. Purdy
Robert F. Sanford

J. Anthony Seibert
Christopher F. Serago
Renu K. Sharma
Chengyu Shi

Rene J. Smith
George Starkschall

Nagalingam Suntharalingam

Russell B. Tarver
James A.Terry

Earl A. Trestrail
Robert John Wilson
Kenneth A. Wright
Raymond K. Wu
Fang-Fang Yin

Organizations

AAPM Delaware Valley Chapter
AAPM New England Chapter
AAPM North Central Chapter

Silver Contributors
$2,500 - 54,999

Individuals

Farideh R. Bagne
Maria F. Chan
Joseph O. Deasy
Nicholas A. Detorie
Lynne A. Fairobent
G. Donald Frey
Maryellen L. Giger
Hy Glasser

Steven J. Goetsch
David Lee Goff
Madhup Gupta
John Hale
JungT.Ho

Geoffrey S. Ibbott
C. Clifton Ling
James Chi-Wing Liu
Harold Marcus
Melissa Carol Martin
James E. McDonough
Sharon K. McMillan
Robert J. Morton, Jr.
Barbara G. Orton
Daniel C. Pavord
Robert J. Pizzutiello, Jr.
Don P.Ragan
Lawrence N. Rothenberg
Anil Sethi

Guy H. Simmons, Jr.
Donna M. Stevens
Raymond L. Tanner
James A. Terry
Sugata Tripathi
Kenneth Ulin
Kenneth N.Vanek
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Shirley D. Vickers
Michael V. Yester

Organizations

AAPM Connecticut (CAMPS)
Chapter

AAPM Southern California
Chapter

AAPM Southwest Chapter

North American Chinese
Medical Physics Association

Copper Contributors
$1,000 - $2,499

Individuals

Suresh K. Agarwal
Muthana S. A. L. Al-Ghazi
Samuel G. Armato, Il
Daniel A. Bassano
John E. Bayouth
Joseph L. Beach
Harry S. Bushe
Priscilla F. Butler
David J. Carlson

Jean Jacques Chavaudra
Zhe (Jay) Chen
Charles W. Coffey, Il
Wesley S. Culberson
Edmund P. Cytacki
Indra J. Das

Jun Deng

James A. Deye
Maximian Felix D'Souza
Scott J. Emerson

Karl J. Farrey

David O. Findley
Doracy P. Fontenla
Gary D. Fullerton

Cal Glisson

Lee W. Goldman
Michael S. Gossman
Bennett S. Greenspan
Russell J. Hamilton
Oliver D. Hanson
Joanna M. Harper
John D. Hazle

Chris M. Hearn

Philip H. Heintz
Maynard D. High
Jerald W. Hilbert

F. Eugene (Gene) Holly
Donald E. Holmes
Alan L. Huddleston
Kristina E. Huffman
Margie A. Hunt

Mary Ellen Jafari
Zheng Jin

Loretta M. Johnson
Steven M. Jones

Philip F. Judy

Kalpana M. Kanal

C. J. Karzmark

Angela R. Keyser
James M. Kortright
Michael E. Kowalok
Jack S. Krohmer

Roger O. Ladle

Danny J. Landry

Lisa C. Lemen

Louis B. Levy

David A. Lightfoot
Liyong Lin

Carl Lindner lll

Dale W Litzenberg

Eric H. Loevinger
Larry W. Luckett

Gary Luxton

Chang Ming Charlie Ma
Eugene Mah
Mahadevappa Mahesh
Mary K. Martel
Michael F. McNitt-Gray
Matthew A. Meineke
George Mitev

Mary E. Moore

LeeT. Myers

David M. Nelson
Walter Nikesch
Olabode Thomas Ogunleye
Arthur J. Olch

Mark Oldham

Brent C. Parker

Kishor M. Patel

J. Thomas (Tom) Payne
Jacob S. Philip
Chester S. Reft

Susan L. Richardson
Daniel M. Ritt

Mark J. Rivard

Gene E. Robertson
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George A. Sandison
Shakil B. Shafique
Charles Y. Shang
Douglas R. Shearer
S. Jeff Shepard
Deborah J. Shumaker
Melvin P. Siedband
Douglas J. Simpkin
Larry D. Simpson
James B. Smathers
David P. Spencer
Kelly M. Spencer
Perry Sprawls

Jean M. St. Germain
Richard H. Stark
Keith J. Strauss

John B. Sweet

John W. Sweet, Jr.
David W. Switzer
Bruce R.Thomadsen
Jon H. Trueblood
Jacob Van Dyk

Linda A. Veldkamp
Christopher J. Watchman
Martin S. Weinhous
Richard E. Wendt, IlI
Marilyn C. Wexler
Gerald A. White, Jr.
Thomas A. White, Jr.
Jeffrey F. Williamson
John Willins

John W. Winston, Jr.
Charles Wissuchek
John F.Wochos

John W.Wong
Qing-Rong Jackie Wu
Ching-Chong Jack Yang
Pengpeng Zhang
Qinghui Zhang

X. Ronald Zhu

Organizations

AAPM Great Lakes Chapter

AAPM Missouri River Valley
Chapter

Northwest Medical Physics
Center

The American Board of
Radiology

Bronze Contributors
S500 - $999

Individuals

Gail D. Adams
E.Theodore Agard
B. (Wally) Ahluwalia
Parham Alaei

John A. Antolak

Ben A. Arnold
Edward T. Bacza
Morris |. Bank
Jonathan K. Bareng
J. Ed Barnes
Wolfgang W. Baus
Mark M. Belanich
Anthony P. Blatnica
Stewart C. Bushong
Jing Cai

Gene A. Cardarelli
David J. Carlson
Sandra L. Chan
Kenneth C. Chu
Kenneth A. Coleman
Stéphanie B. Corde
Joanna E. Cygler
Cupido Daniels
Jesus E. Davila
Domenico Delli Carpini
Paul M. DeLuca, Jr.
Shivaji M. Deore
Arden E. Dockter
Derek Dolney

Karen P. Doppke
Scott Dube

Robert J. Duerkes, Jr.
James E. Durlacher
Issam M. El Naga
Scott J. Emerson
Ravimeher L. Errabolu
Jennifer Hann Fisher
Martin W. Fraser
James M. Galvin
Steven Anthony Gasiecki
William R. Geisler
Cal Glisson

Paul N. Goodwin
Anne W. Greener
Nilendu Gupta
David Gur



Vijay A. Harwalkar
Bruce H. Hasegawa
Shawn H. Heldebrandt
Frank William Hensley
Randall William Holt
Lincoln B. Hubbard
Gulkan Isin

Jian-Yue Jin

Loretta M. Johnson
Steven M. Jones
Haejin Kang

Paul J. Keall

Robert Paul King, Jr.
Assen S. Kirov
Nicholas C. Koch
Bradford M. Krutoff
Lisa C. Lemen

MinY. Leu

Hui Helen Liu

Joel Thomas Love
Xiaoyi Lu

Gig S. Mageras
Stephen Mahood
William Malloy

Lesley Ann Malone
Sivasubramanian R. Manoharan
Alex Markovic

David S. Marsden
Kenneth L. Matthews, II
Martha M. Matuszak
William A. McCarthy
Christopher S. Melhus
Albert V. Mesa

Jeffrey G. Messinger
David R. Metcalf

Jose A. Morales Monzon
Herbert W. Mower
David M. Nelson
Olabode Thomas Ogunleye
Mark Oldham
Stephanie A. Parker
Norris J. Parks

E. Ishmael Parsai
Baldev R. Patyal

Paula L. Petti

Douglas E. Pfeiffer
Bhaskaran K. Pillai
Richard A. Popple
Robert A. Praeder
Michael J. Price

Joann I. Prisciandaro

Nicole T. Ranger
Bimba Rao

Surendar P. Rao
Prema Rassiah-Szegedi
Miguel A. Rios

Peter J. Rosemark
Isaac Rosen

Thomas Ruckdeschel
Narayan Sahoo
Javier Santos

Vikren Sarkar

Alan Schoenfeld
Cheryl Culver Schultz
Jan P. Seuntjens
Michael D. Silver
Warren K. Sinclair
John P. Skrobola
Jerry Soen

Robert E. Stanton

K. David Steidley
Palmer G. Steward
Thomas G. Stinchcomb
Bruno Tchong Len
Philip M. Tchou

Sean Thomas Toner
Suzanne E. Topalian
Frank Van den Heuvel
Jacob Van Dyk

Linda A. Veldkamp
Steven J. Wang
Xiaoyang Betsy Wang
Brian D. Wichman
Mark Bennett Williams
Wesley W. Wooten
Yulong Yan

Cedric X.Yu

Ning J. Yue

Omar A. Zeidan
Pengpeng Zhang
Andy A. Zhu
Ningsheng Zhu
Timothy C. Zhu

Terry David Zipper

Organizations

Amazon Smile

American Board of Radiology
Foundation

Cancer Treatment Services,
San Diego LLC

Contributors Up to $499

Individuals

Gregory A. Abell
Charles M. Able

Rami R. Abu-Aita
Armando R. Acha
Rafael Acosta

Rosaura Rodriguez Acosta
Bijoyananda Adhikary
Bipin K. Agarwal
James Aglamesis
Alfred G. Agostinelli
Sana Ahmed

Ergun E. Ahunbay

A. Madijid Aissi

Ayoola Akinradewo
Rose Al Helo

Anthony Alaimo
Rejina C. Alam

Omar Abdullah Al-Amoudi
Hamideh Alasti
Katherine Albano
Ismail AlDahlawi

Saad I. Aldelaijan
Mazin T. Alkhafaji
Scott J. Alleman
Waleed Al-Najjar
Fahed Alsanea

Albert J. Alter

Amiaz (Ami) Altman
Barrak A. AlZomaie
Thomas E. Ames

Max Amurao

Steven J. Amzler
Lowell L. Anderson
Michael Andrassy
Michael P. Andre
Jacqueline M. Andreozzi
Ryan Andreozzi

Erin Angel

Kimberly E. Applegate
Tatsuya Arai

Gary M. Arbique

Louis Archambault
Benjamin R. Archer
Jackson Argenta
Hidetaka Arimura
Michalis Aristophanous
Bijan Arjomandy
Elwood P. Armour

Stephen Russell Armour
Vidheesha Arora

Sankar Arumugam
Prakash Aryal

David R. Asche

Frank A. Ascoli

Yasuo Ashino

Sarah A. Ashmeg

Alfred E. Asprinio
James V. Atherton
William J. Aubin
Chantal Audet

Luther B. Aull

Shahid B. Awan

Peter Aydin

Bulent Aydogan
Glaister G. Ayr

Steven M. Babcock
Rajeev K. Badkul

Esther Baer

Daryoush Bagheri

Bing Bai

Colin M. Bailey

Michael J. Bailey
Thomas J Baker

Dimitra S. Baldassari
Sergio D. Ballester

John P. Balog

Thomas Ellis Banks
Maria Carmen Banos-Capilla
Ande Bao

Dennis Bradley Barhorst
Robert J. Barish
Margaret Cunningham Barker
Maxine A. Barnes

Mitya M. Barreto

Amar K. Basavatia

Mario Basic

Jerry J. Battista

Alan H. Baydush
Magdalena Bazalova-Carter
Alric E. Beach

Anthony D. R. Beal
Frederick D. Becchetti, Jr.
Stewart J. Becker
Thomas R. Becker

Teri Bedard

Greg Bednarz

Richard H. Behrman
Dan J. Beideck

Areg Bejanian

AAPM 2019 ANNUAL REPORT | 27



Jacob Alexander Belardo
Clyon Wayne Bell
Matthew D. Belley

Jose A. BenComo, Jr.

J. Douglas Bennett
Ishtiaq Hussain Bercha
Jon Berens

Carl E. Bergsagel

Laszlo Berkovits
Kenneth J. Bernstein
Ryan C. M. Best

Nicholas B. Bevins
Mandar S. Bhagwat
Sareth Bhaskaran
Jagdish Prasad Bhatnagar
Tewfik J. Bichay

Michael H. Biddy
Charles J. Bischof

Paul J. Black

Adrienne Maxwell Blackman
Tyler A. Blackwell

Margaret Eddy Blackwood
Olivier Blasi

Joseph C. Blechinger
Michael O. Bligh

Anna Bliss

Charles D. Bloch

Frank Bloe

Douglas E. Boccuzzi
Steve Boddeker
Lisa D. Boeh
Jonathan Boivin
Frank P. Bolin

Rex Allen Boone
William Boone
Nancy Boote
Patrick L. Booton
Giovanni Borasi
Klaus Borkenstein
Amy B. Bornholdt
Maxence Borot
David Borrego
Thomas R. Bortfeld
Elizabeth L. Bossart
Maryam Bostani
Cristina Boswell
John M. Boudry

J. Daniel Bourland
Christopher M. Bowen

Robert A. Boyd
Suresh M. Brahmavar
Maria-Ester Brandan
Charlie Eugene Brannon, Jr.
David Brett

Megan M. Bright

A. Bertrand Brill

Ajit Brindhaban
Kristy K. Brock
Thomas Broderick
Allen Brodsky

Dean W. Broga

Karen L. Brown
Stephen L. Brown
Thomas Brown
Gordon L. Brownell
David Bruhwiler
Crystal Bull

Shelley Marie Bulling
Camelia E. Bunaciu
Arthur E. Burgess
Katharin D. Burkhardt
Chandra M. Burman
Nicholas I. Burriesci
Vera |. Burtman
Sheila S. Bushe
Wayne M. Butler
Terry M. Button
Carlos A. Caballero
Christopher W. Cain
Riccardo Calandrino
Desmi Campbell
Warren G. Campbell
Robin L. Campos
Miguel Canellas Anoz
Kari L. Cann

Ray Capestrain
Roberto Capote Noy
M. Paul Capp

Serpil F. Caputlu-Wilson
Carlos H. Carbini

Rex A. Cardan

James E. Carey
Vicente Carmona Meseguer
Timothy J. Carroll
Timothy M. Carroll
Robert L. Carver
Kenneth W. Cashon
Alan E. Cassady
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Elena Castle

Aluisio Castro

Sara G. Castro

Laura I. Cervino

Dev P. Chakraborty
David K. Chamberlain
Sarah Chamberlain
Marc J. P. Chamberland
Bun Chan

Chang Chang

John Kai Siung Chang
Sha X. Chang

Weishan Chang
Vorakarn Chanyavanich
Maria Luisa Chapel-Gomez
Nicolas Charest

Paule M. Charland
Andreas Chatziafratis
Fan Chen

Guang-Hong Chen
Hao Chen

Lili Chen

Xudong Chen

Yie Chen

Yu Chen

Huaiyu Heather Chen-Mayer
Alice A. Cheung

Joey P.Cheung
Ti-Chuang Chiang
Madhu B. Chilukuri
Charles L. Chipley, Il
Byung-Chul Cho

Gye Won (Diane) Choi
Chinwei Helen Chow
Emmanuel Christodoulou
Sung Sil Chu
Suzanne J. Chungbin
Eileen Cirino

Andrei Ciura

LaToya G. Clark

R.Todd Clark

Laurence P. Clarke
John Phillips Clewlow
Robert A. Close

Lora Cognata
Montague Cohen
Micha Coleman
Joseph B. Colenda
Mark Colgan
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Martin J. Yaffe
DiYan

Susu Yan

Claus ChunliYang
JunYang
Nai-Chuen Yang
Wensha Yang
Yaxiang Yang
Youming Yang
Zhitong Yang
Weiguang Yao
Mahmoud Yaqoub
Laura Marie Yarusso
Jin-Song Ye

Mei-Yu Yeh

CeYI

Adam D. Yock
Shigeru K. Yokoyama
Jeongmin Yoon
Afua A. Yorke

Lori Young

Lifeng Yu

Victoria Y. Yu
Chun Yuan
Mohammed K. Zaidi
Roja Zakariaee
Niloufar Zakariaei
David A. Zamora
Ali Zarafshani
Loren A. Zaremba
Lee Anne Zarger
Irene J. Zawisza
Joseamid Zayas
Di Zhang

Haifeng Zhang
Hualin Zhang
Jun Zhang
Mutian Zhang
Paul Bo Zhang
Xiping Zhang
Yunkai Zhang

Bo Zhao

Jay J. Zheng

Yi Zheng

Jingeng Zhu

Lei Zhu

Ronald Zhu

Tong Zhu
Xiaofeng Zhu
Ling Zhuang

Eric C. Zickgraf
Frank E. Zink
Jeananne M. Zink
Imran Zoberi
Jacqueline Esthappan Zoberi
Gil Zweig

Piotr Zygmanski

For a complete list of giving options and to donate now, please visit
education/edfundlinks.as

https:

www.adapm.or

Financial contributions listed were made between the dates of Janurary 1, 1990 and July 1, 2020. In preparing this report, every effort was
made to ensure it is complete and accurate. If your giff was listed incorrectly, or was omitted, please accept our sincere apologies.

34 | AAPM 2019 ANNUAL REPORT

Please contact AAPM at 571-298-1300 so that we may update our records.



THANK YOU

AAPM Staff

Our AAPM Development Committee receives dedicated support from our Headquarters team. Their assistance allows us

to successfully operate our Education and Research (E&R) Fund and the many awards and honors it funds. Our annual
report is a key publication that recognizes individuals and documents history of our Development and E&R programs. It is my
pleasure to recognize some of the key staff that support our Development Committee and this EQucation & Research Fund

Annual Report.
Sincerely,

Kenneth R. Hogstrom, PhD
Chair, AAPM Development Committee

Justin Stewart
Programs Manager
(Development)
Justin provides administrative
support to the Development
Committee and the Education
and Research Fund programes.

Abby Pardes
Graphic and Web Designer
Abby provides web
design and graphics for
Development Committee
reports, web site, and
communications.

Robert McKoy
Director, Finance
Robert serves as the
Association’s chief financial
officer, overseeing all financial
operations of the Development
Committee and E&R Fund.

Jacqueline Ogburn
Education Manager
Jacqueline provides support
fo committees that manage
the Summer Undergraduate
Fellows and Graduate Fellowship
programs.
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Make a Plan to
MAKE A DIFFERENCE

Learn how a charitable gift can support medical physics research
and education AND fit into your long-term financial future with
AAPM's new Planned Giving website!
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