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he 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 graduate 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 revenues primarily from
member donations, donations from
our local chapters and related
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
essential component and provide the
catalyst for other revenue sources,
contribute to multiple purposed

funds in the E&R Fund's portfolio

of funds, many being named or
memorial funds. In 2021, the AAPM
E&R Fund supported approximately
$435,000 in programs and awards.

This report recognizes recipients
of the following grants,
fellowships, and awards funded
by the E&R Fund in 2021:

Research Seed Grants

Science Council, through its
Research Committee, funded three
$25,000 research seed grants for
new researchers in medical physics.

ASTRO-AAPM Physics Resident/
Post-Doctoral Fellow Seed Grant

In 2021, American Society of
Radiation Oncology (ASTRO) and
AAPM confinued to jointly award
a $25,000 grant to a radiation
oncology physics resident to
support an early career scientist
involved in advancing radiation
oncology through physics-related
research.

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 programes,
selected in 2018 for funding in
July 2019 and 2020, received
$35,000 each year as matching
support for one resident.

In 2019, to extend that program,
AAPM Board of Directors approved
$420,000 and the Radiological
Society of North America provided
$210,000 to support together

nine two-year residencies in
imaging physics. Awarded in

2019, 2020, and 2021, each of two
programs are receiving $35,000
per year in matching funds

for one resident commencing

in the following two years.

Graduate Fellowships in Medical
Physics
Education Council awarded

$36,000 to support the first of two
years for the fellow selected for the
2021-2023 AAPM/RSNA Graduate
Fellowship in medical physics and
the second of two years for the
fellow selected for the 2020-2022
AAPM Graduate Fellowship in
medical physics.

Summer Undergraduate and
DREAM Fellowships

Education Council, through its
Education & Training of Medical
Physicists Committee (ETC), used
$82,500 to fund 15 undergraduate
fellowships in the Summer
Undergraduate Fellowship Program
(SUFP) and another $60,500 to fund
11 undergraduate fellowships in
the Diversity Recruitment Through
Education and Mentoring (DREAM)
Program.

Journal Publication Awards

Endowed funds supported the 2021
annual Medical Physics awards for
best papers in 2020 in the areas of
radiation therapy and imaging, the
Farrington Daniels Award and the
Moses and Sylvia Greenfield Award,
respectively. Endowed funds also
supported the 2021 annual Journal
of Applied Clinical Medical Physics
awards for outstanding arficles

in 2020 in four areas of medical
physics in honor of its first four
editors, Michael D. Mills, Peter R.
Almond, George Starkschall, and
Edwin C. McCullough.

Distinguished Lectureships

Our Virtual AAPM Annual Meeting
benefitted from two distinguished
lectureships supported annually
by endowed funds. These are the
Carson/Zagzebski Distinguished
Lecture on Medical Ultrasound
and the Anne and Donald Herbert
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AAPM Education & Research Fund, cont.

Distinguished Lectureship in Modern
Statistical Modeling.

¢ Annual Meeting Awards

Research awards made at our 2021
AAPM Annual Meeting include

the Jack Fowler Junior Investigator
Award, the Jack Krohmer Junior
Investigator Award, and the John
R. Cameron-John R. Cunningham
Young Investigators Symposium
awards. Also, the Award for
Innovation in Medical Physics
Education was made.

e Other Awards
Other awards aimed at cultivating
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junior medical physics researchers
and at providing medical physics
education include (1) AAPM
Expanding Horizons Travel Grants,
(2) AAPM Science Council
Associates Mentorship Program,

(3) AAPM Summer School Tuition
Scholarships, and (4) the TeamBest/
AAPM Travel Awards.

The benevolence of our members,
chapters, and related societies is
greatly appreciated, without which
these programs and awards would
not be possible. The pages to follow
detail 2021 award recipients and
testimonials, which demonstrate the

2021 E&R Fund Expenses
Total = $434,406

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, helping develop
outstanding research scientists, and
recognizing outstanding research

and education accomplishments

of many, all starting with your
contributions to our AAPM E&R Fund.

m E&R Funds Awards
B E&R Awards Funded through Operations

m General Expenses and Overhead



2021 Review

Grants & Fellowships

Oleksandra Ivashchenko, PhD, Postdoctoral Fellow
Leiden University Medical Center | Department of
Radiology

Anatomy-driven tomographic reconstruction of
freehand untracked liver uvltrasound

Conventional two-dimensional (2D) ultrasound (US)
imaging has been widely used for many clinical
applications, such as medical diagnosis, imaged-
guided surgery, and is plausibly the most widely used type of diagnostic
imaging worldwide. Af the same time, it fails to offer physicians a volumetric
visualization of the organ, which challenges 3D localization and perception of
the target anatomy. There are two readily available ways to circumvent such
a limitation of 2D US: using 4D phase array or optical/electromagnetic fracked
transducers. However, none of these methods easily translate to a minimally
invasive surgical environment, hampering the realized clinical benefit of the
modality at the moment. Our project will investigate a novel strategy for a
tomographic reconstruction of fully freenand and tracking-free liver US. We
propose to tackle the challenge by incorporating a transfer knowledge about
the underlying geometry of the US image and liver vasculature anatomy info
the training of a CNNbased reconstructor (e.g., 3D GAN). We expect that

if attention of the model will be steered toward volumetric analyses of the
underlying vasculature, it would be possible to perform a frue é degrees of
freedom alignment of separate 2D US images, subsequently converting them
info a fomographic dataset. The AAPM Research Grant enables Oleksandra to
evaluate the feasibility of the method and will play a major role in her fransition
to independent researcher.

Qihvui Lyu, PhD, Medical Physics Resident
University of California, Los Angeles | Department of
Radiation Oncology

Adding new degrees of freedom to radiotherapy
treatment using reinforcement learning and deep
neural networks

Radiotherapy has been one of the most powerful
and effective methods to treat cancer. However,
delivering a curative dose to the tumor is often hindered by the normal tissue
toxicity of therapeutic beams with the current tfreatment planning algorithm.
Existing planning methods using inverse optimization fechniques are limited o
very restricted searching space due to ineffective and inefficient computation
algorithms and limited computation resources. We hypothesize that combining
all degrees of freedom in the searching space would further improve treatment
quality and fully exploit the beam-shaping capabilities of existing tfreatment
machines. We further hypothesize that deep reinforcement learning algorithms
can significantly reduce dimensionality and computation complexity while
identifying dosimetrically promising beam configurations in the full searching
space. We are currently developing a rapid treatment planning algorithm with
deep reinforcement learning, and comparing it with inverse optimization. The
AAPM seed grant award supports the algorithm development and the proof-
of-principle study, and it provides valuable experience for me to transition to an
independent researcher.

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 2021. 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.)
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Grants & Fellowships, cont.

Yang Sheng, PhD, Assistant Professor
Duke University Medical Center | Department of Radiation Oncology

Understanding human-robot interaction of artificial Intelligence (Al) tool in radiation oncology: an
application of breast cancer treatment planning agent

This project aims to understand human-robot interaction and improve integration of artificial
infelligent (Al) freatment planning agent in the radiation oncology department. Our institution
developed an Al agent for whole breast radiation therapy treatment planning and has been
deployed clinically since 2019. With over 1,000 cases accumulated so far, we will investigate how

human operator views the Al tool in clinical setting so we can close the feedback loop to improve the agent. The project
focuses on two aspects: (1) dissect the trajectory of clinical integration of the breast auto planning Al agent for human
planner; (2) understand the state of the human planner at certain stage of treatment planning and instill human’'s decision
making in the Al agent. In the first aspect, the interaction the human operator inputs will be analyzed to reflect the strength
and weakness of the Al agent and will be used to self-alert the quality of the overall performance. In the second aspect,
we will generate a decision making policy using Markov Decision Process to analyze a plan’s status as a human planner
would do and taking proper actions. This grant helps purchase equipment for this project and prepare preliminary result to

submit NIH granf.

ASTRO-AAPM Physics
Resident/Post-Doctoral Fellow
Seed Grant

One $25,000 grant was jointly
awarded by AAPM and the American
Society of Radiation Oncology
(ASTRO) with the goal of advancing
the field of radiation oncology in
novel ways through the support of
early-career scientists involved in
radiation oncology physics-related
research.

Sponsored by the AAPM Science

Council through the AAPM Education &
Research Fund and the American Society
of Radiation Oncology (ASTRO). (See
AAPM website for more details, including
eligibility requirements.)
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Devin Miles, PhD, Medical Physics Resident
Johns Hopkins University School of Medicine |
Department of Radiation Oncology

Proton FLASH radiation therapy of uveal melanoma:
design, implementation, and in-vivo validation
Ultra-high dose rate radiation (>40 Gy/s; FLASH-RT)

has immense transformative potential to widen the
therapeutic ratio and reshape radiation oncology
practice. Tumors of the eye, such as uveal melanoma(UM), are attractive first
steps in the franslation of FLASH irradiation for human applications because the
lesions are usually small, close to sensitive structures of the eye, and are difficult to
freat without movement. To determine if FLASH effects can be produced in the
eye, we will develop a system for iradiating the eye of a mouse using a narrow
beam from a proton synchrotron at normal and FLASH dose rates. Computer
models of the beam will be designed so that we can accurately predict the
dose and dose rate during treatment. UM fumors in mice will be freated with the
appropriate proton pencil beam, and changes in the tumor and normal fissues
will be observed over time. The proposed platform will provide a foundation for
further research in ocular FLASH effects in larger mammails, with the key goal of
franslation to human patients.



Grants & Fellowships, cont.

AAPM/RSNA Imaging Physics Residency
Grants

The AAPM Board of Directors approved $420,000 in support
over six years ($70,000/year starting in 2020) to fund six
positions in existing or new imaging physics residency
programs, and in support, the Radiological Society of North
America (RSNA) Board of Directors approved $210,000 for
an additional three positions. The intent of these funds is
that after the period of the award is over, the awardee
institution(s) will continue to fully support these imaging
physics residency positions. With this funding, the awardee’s
institution(s) will receive $35,000 per year for two years as
matching support (50/50) for one imaging physics resident.
This provides matching funds for nine imaging physics
residents over the next six years. (See AAPM web site for
more details.)

Two institutions received $35,000 each per year for two years
as matching support for one resident. Programs are selected
for the award to be funded over the following two years.

Awarded 2020
1%t Year Funding 2021
2" Year Funding 2022

Lindsay S. DeWeese, PhD,
Director

Department of Diagnostic
Radiology, Oregon Health &
Science University |
Diagnostic Imaging Physics
Residency Program

David W. Jordan, PhD, Director
Department of Radiology,
University Hospitals Cleveland
Medical Center |

Medical Imaging Physics
Residency Program

Awarded 2021
1t Year Funding 2022
2™ Year Funding 2023

Awarded 2019
1% Year Funding 2020
2" Year Funding 2021

Scott Cupp, MS, Director
Department of Radiology,
University of Pennsylvania/
Penn Medicine | Imaging
Physics Residency Program

Mi-Ae Park, PhD, Director
Department of Radiology,
University of Texas

Southwestern | Medical Imaging
Physics Residency Program

David Hintenlang, PhD, Director
Department of Radiology, Ohio
State University | Imaging Medical
Physics Residency Program

Yogesh Thakur, PhD, Director
Vancouver Coastal Health
Authority | Medical Physics
Residency Program in Medical
Imaging and Nuclear Medicine
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Graduate Student Fellowships

The AAPM Graduate
Fellowship and AAPM/RSNA

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
degree 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.)
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AAPM/RSNA Graduate Fellowship (2021-2023)

Skylar Gay
The University of Texas MD Anderson Cancer Center
UTHealth Graduate School of Biomedical Sciences

I'm all-too-familiar with the toll that cancer exacts
on patients and their loved ones, having lost my dad
after a nine-year battle against metastatic melanoma.
Through my studies and professional career, | want
to ease the burden of cancer for others across the world just as others in

this field did for me and my family. To accomplish this, I'm spending my first
year continuing to learn how to leverage artificial infelligence and our ever-
connected world fo bring fully-automated, high-quality radiotherapy planning
to low- and middle-income countries. These regions, which carry the majority
of worldwide cancer deaths, are often severely understaffed and unable to
offer these life-changing treatments to all the patients who desperately need
it. By developing fully-automated planning techniques, we hope to bridge this
gap so that no one, no matter their geographic location, is unable to receive
radiotherapy due fo staffing deficiencies. Thus, I'm grateful for the AAPM
Graduate Fellowship, which will help me advance in my goals and blend my
love of physics with the desire to serve others through the rest of my career.

AAPM Graduate Fellowship (2020-2022)

Daniela Olivera Velarde
University of Chicago

As a medical physicist, my goal is to create a better
world through science by improving the freatment

of cancer patients. | chose the field of medical

physics because not only would it allow me to use
experimental and theoretical approaches in finding
better ways to treat or diagnose cancer, but it will also allow me to implement
them as part of a healthcare team. During my first year in the Graduate Program
in Medical Physics at The University of Chicago, | learned the mathematics

and the physics behind cancer treatment with radiation and the different
diagnostic modalities. | also took practicum courses in radiation therapy and
imaging in which | learned QA and QC procedures typically performed in the
clinic. My research project is on the development of an implantable device to
measure oxygen levels in cancer fissues, which would allow the personalization
of freatment plans. My other research interests are compensator-based

small animal IMRT and developing a task-based image quality assessment in
fluoroscopy. Receiving the AAPM Graduate Fellowship is allowing me to work on
different research projects to acquire a vast amount of knowledge and a wide
range of skills without having to worry about the financial aspect.



Summer Undergraduate Fellowship Program (SUFP)

Edward Criscuolo
University of Connecticut | Senior, Molecular and Cell
Biology, Applied Physics

Mentor: Edward Graves, PhD
Stanford University, Department of Radiation Oncology-
Radiation Physics

Application of a convolutional neural network to the
segmentation of lungs in mice

My project explored the exciting field of machine learning. Starting with the
established segmentation network U-NET, | developed a fraining set of segmented
lungs in CT scans of mice. | then defined the U-NET model using the python library
Keras, and processed and provided the data to the model for training and
validation. The project is still ongoing, but preliminary results show a promising
capability of the network to segment lungs at a high accuracy. Down the road, |
hope to expand the scope by utilizihg machine learning to develop a tfreatment
plan for lung fumors. Machine learning can potentially help save medical
professionals crifical fime and money in diagnosing and treating patients. It

can also extend info preclinical-research by helping to standardize methods for
treating animal models. My project will help push the boundaries of this research,
further demonstrating the capabilities of machine learning and convolutional
neural networks in medicine. My project wouldn't have been possible without
the AAPM and the gracious help of researchers at Stanford. Both my advisor,
Professor Edward Graves, and post-doctoral scholar Rasoul Sali helped me

learn about medical physics and Al, as well as guide me through the research
process. This fellowship has been a life-changing experience, and has given me
the confidence to pursue a graduate education in medical physics. | am very
grateful for this opportunity, and | hope to continue to work to advance this
amazing field.

Jade Fischer
University of Calgary | Senior, Physics

Mentor: Atchar Sudhyadhom, PhD

Brigham & Women’s Hospital/Dana Farber Cancer
Institute /Harvard Medical School, Department of
Radiation Oncology

Improving electron density calculations using cycle-consistent generative
machine learning

I spent my summer fellowship working with Dr. Sudhyadhom at Brigham &
Women's Hospital. This project centered around a previously developed
methodology to directly determine highly accurate electron density based on
computed fomography (CT) Hounsfield Units (HU) and knowledge of molecular
compositions identified through an MRI scan. The accuracy in this technique

is limited by the image registration between the required CT and MRI scans.

To overcome this limitation, we sought to utilize a variation on cycle-consistent
generative adversarial network (CycleGAN) machine learning to learn the
fransformation from MRI intensity values or CT Hounsfield Units (HU) directly to

The Summer Undergraduate

Fellowship Program is a 10-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 10-week schedule (May-
September). In this program, AAPM
matches exceptional students with
exceptional medical physicists, many
who are faculty at leading research
centers. Students participating 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.

NOTE: All Fellowships were conducted
virtually due to COVID-19.

Sponsored by the AAPM Education
Council through the AAPM Education &
Research Fund with additional fellowship
provided by the AAPM Northwest
Chapter. (See AAPM website for more
details, including eligibility requirements.)
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Summer Undergraduate Fellowship Program, cont.

electron density. My confribution to this project was image
preprocessing required for successful machine learning. This
process required image clean-up, debiasing, normalization
across patients, and electron density calculations utilized
in the learning process. This fellowship cemented my
interest in the field of medical physics and exposed me o
novel technologies that | had yet to understand. | enjoyed
the opportunity to participate in clinical shadowing,

which helped me better understand the daily roles and
responsibilities of a medical physicist. | enjoyed learning
from and collaborating with many dedicated researchers
from diverse backgrounds. Additionally, | appreciate my
supervisor's continuous support and investment in my
professional development as a scientist.

Joshua Genender

Northwestern University | Senior,
Physics

Mentor: Maryellen L. Giger, PhD
University of Chicago, Department
of Radiology

Attention u-net for ulfrasound
thyroid nodule segmentation

A

| had the privilege of working with Dr. Maryellen Giger at
the University of Chicago this past summer. In diagnostic
radiology, the process of manually classifying and
delineating nodules in the thyroid gland is subject fo

infra- and interobserver variability. Thus, procedures

like fine-needle aspiration cytology (FNAC) and nodule
excision are common. Hoping to reduce the need for
surgical intervention, our project focused on applying
machine learning models in the quantitative assessment of
thyroid nodules. My confribution to this project was using
convolutional neural networks (CNNs) to segment thyroid
nodules in ultrasound images. We used Python to build

a U-Net with attention gates, a CNN architecture that
suppresses irrelevant regions of an image, and trained our
model using patient ulirasound data. After optimizing our
hyperparameters, we found that our attention-U-Net-based
model produced highly accurate segmentation predictions
of thyroid nodules, particularly for input images cropped to
a region of interest. Our model was also capable of basic
multi-lesion detection tasks, which could assist a physician
in identifying small-diameter nodules (<1 cm). During this
fellowship, | learned about machine learning in medical
image analysis and CAD/CADx design. Additionally, this
experience has reaffrmed my desire to pursue a career

in medical physics, and | am grateful to AAPM for the
opportunity to work under the mentorship of Dr. Giger and
her tfeam.
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Marissa Iraca
University of Mount Union | Senior,
Applied Physics

Mentor: Assen Kirov, PhD
Memorial Sloan Kettering Cancer
Center, Department of Medical
Physics

Y90 microsphere counting and dosimetry

This past summer | had the remarkable opportunity to
virtually work under Dr. Assen Kirov through Memorial

Sloan Kettering Cancer Center. | gained experience with
the software TMARKER, ImageJ, and myVGL to frain a
program that can automatically compute the number

of Y?0 microspheres in a freated tumor. After evaluating
multiple parameter combinations from each software, it was
decided that manually counting the microspheres is the
most reliable method. Then the software MIM was used with
its Y90 SurePlan to analyze treated patient data. This study
compared the prescribed dose and activity for the given
fumor volume with the received freated dose and activity.
The discovery from this study is that the received treatment
was more or less than the prescribed freatment depending
on whether glass or resin microspheres were used. This
fellowship opened my eyes to the immense impact physics
has towards cancer treatment and has helped me to
solidify my plan to pursue a career in medical physics. | am
fruly grateful for the hands-on experience this fellowship
granted me.

Alaina Kelley
University of Mount Union | Senior,
Physics, Applied Mathematics

Mentor: Luis Perles, PhD

The University of Texas MD
Anderson Cancer Center,
Department of Radiation Physics

Using full dose volume histogram curves as planning criteria
This summer | worked with Dr. Luis Perles at The University of
Texas MD Anderson Cancer Center on a research project
with the goal of using dose volume histograms as treatment
planning criteria. This involved writing scripfs in Python to
export the dose volume histogram data for a large number
of patients and then organizing and analyzing it. As a
direct result of this research experience, | was able to gain
familiarity with RayStation, a popular tfreatment planning
system, as well as further develop my data analysis and
problem-solving skills. Additionally, | learned more about
the field of medical physics and received insight about the



Summer Undergraduate Fellowship Program, cont.

day-to-day activities of medical physicists. Overall, the AAPM
Summer Undergraduate Fellowship Program was a great
experience, and | am very grateful | had the opportunity to
participate in this awesome program.

Caleb Kwon
Villanova University | Senior, Physics

Mentor: Yiwen Xu, PhD

Princess Margaret Cancer Centre,
University of Toronto, Radiation
Medicine Program

Clinical decision support tool for
lung metastases

This summer, | had the opportunity to work for the University
Health Network (UHN) with Dr. Yiwen Xu. With a small team,
we worked on developing a clinical decision support
system for lung metastases. This would be a machine
learning model that would learn to make decisions based
on certain parameters derived from contours of a patient
and patient data. My main responsibility for this project

was to develop scripts that would extract parameters from
contours that would be utilized in training our model, as well
as confouring CT scans that would be used for developing
the model. The implementation of this system would assist the
decision making process of patients by working alongside

a lung tumor board and make for a better overall decision
making process. In addition fo this, | was able to observe

a few clinical responsibilities of a medical physicist such as
contouring patients, quality assurance of machinery, and
learn overall the role of a medical physicist in a workplace.
Overall, this was an amazing opportunity for me as | gained
experience and knowledge that will follow me in the future
as | pursue graduate work in medical physics. | am exiremely
grateful for the opportunity given to me through the AAPM
Fellowship Program that allowed me to work and have such
an enriching experience.

Jason Lima
Hofstra University | Senior, Physics

Mentor: Piotr Zygmanski, PhD
Harvard Medical School,

Dana Farber Cancer Institute,
Brigham and Women's Hospital,
Department of Radiation
Oncology

Development of resistive electrode detector arrays for
radiotherapy beam monitoring

In the present day of radiation oncology, there are
procedures in place such as patient specific IMRT QA to
ensure that everything is accurate on the side of the linear

accelerator. However, this can only be done before the
patient arrives to be treated, and there is currently no way
to monitor the beam as it is being delivered. This project
aims to add another layer of security for the patient by the
addition of a new Resistive Electrode Array (REA) which will
be able to monitor an ionizing beam of radiation in real
fime. My role in this project was to help further develop

this idea into a reality by fabricating various prototypes,
testing and collecting data from a linear accelerator with
the prototypes, and help analyze the data to determine
how to move forward with development. In a nutshell, the
latest prototype of the REA is composed of one central
highly resistive electrode that is grounded, and two outer
electrodes that are held at a constant voltage. The resulting
electric field will inject ions created by the beam into the
cenfral electrode which generates a signal between probes
placed along its perimeter. In this 10-week period, we were
able fo create and test three different prototypes to further
our understanding of the physical theory behind this idea.
The experience gained and connections made from this
fellowship are invaluable to me, and I've gained a level of
overall hands-on understanding with medical physics that |
could not have found anywhere else.

Corbin Maciel

Brigham Young University | Senior,
Physics

Mentor: Harald Paganetti, PhD
Massachusetts General Hospital,
Department of Radiation
Oncology, Physics Division

A study on the effects of metal implants in proton therapy

We wanted to understand more about how metal implants
can affect proton therapy. Two treatment simulations

were run on a patient. One where there was not metal
included within the patient CT, and one where there was

a metal geometry overlaid within the patient. From these
two simulations we were able to compare the results

and see some of the effects that can happen when they
scafter because of interaction with the metal. The project is
important because it is seeking to understand these effects
so that steps can be taken toward making the freatment
planning process less difficult for situations like this. The reason
freatment planning is so difficult is because of the scattering
created by the metal. This makes the freatment planning
process less predictable, thus making it difficult to prescribe a
plan. These simulations were performed using TOPAS and the
results were analyzed using CERR. More specifically, | used
TOPAS on my own computer to create the metal geometry
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Summer Undergraduate Fellowship Program, cont.

in the patient. | then used MGH'’s cluster to simulate the
patient data. After the simulations were complete, the
output dose files and the plan files were taken and used

to create a file that could be read by MATLAB for CERR. |
was able to complete the simulation and analysis of the
first patient, thereby obtaining the preliminary results for the
study. | have learned that | would like to perform research
in proton/heavy ion therapy, Monte Carlo Simulation, or
artificial inteligence applied to medical physics.

Henry Meyer
Carthage College | Junior, Physics

Mentor: Radhe Mohan, PhD

The University of Texas MD
Anderson Cancer Center,
Department of Radiation Physics

A Monte Carlo study of the mechanism of proton-boron
fusion therapy

This summer, | had the privilege of working on a project

in which | investigated the mechanism of Proton-Boron
Fusion Therapy. My work primarily involved the creation of

a Geant4-based monte carlo simulation for a proton beam
incident on a Boron target. This work aimed to provide
resolution fo some academic dissonance surrounding the
mechanism behind enhanced biological effectiveness seen
in some studies of Proton-Boron Fusion Therapy. This work has
resulted in the production of a manuscript that has been

submitted to the Medical Physics Journal as a technical note,

with myself as the primary author, which is currently under
review. My parficipation in AAPM’s Summer Undergraduate
Fellowship Program has given me incredible opportunities to
work with incredibly talented and supportive faculty at the
MD Anderson Cancer Center. Although | was not able to be
at MD Anderson in person this summer, | was still able to have
an excellent experience getting to collaborate with their
world class faculty. My mentor, Dr. Radhe Mohan, facilitated
an excellent summer experience, in spite of the distance,
and was able to provide me with invaluable insights info the
field of medical physics and how it has developed over the
past 50 years.
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Joseph G. Piccolo
Emory University | Senior, Physics

Mentor: George Sgouros, PhD
Johns Hopkins University, School
of Medicine, Department of
Radiology and Radiological
Science

Predicting differences in tumor to non-tumor fosage ratio in
theranostic pairs

In advanced cases of cancer, metastatic lesions proliferate
in different parts of the body. This systemic disease requires
a systemic treatment, which can be found in the rapidly
developing field of radiopharmaceutical therapy. This is the
‘nuclear option’ in cancer treatment, which focuses on the
targeted delivery of potent radiation (and therefore energy)
to tumorous tissue via radionuclides. A theranostic pair is
made up of two radiopharmaceuticals with comparable
biological activity but different characteristic radiations.
The dosimetric study agent’s primary goal is to be actively
imaged, using a diagnostic fool like PET or CT, fo determine
proper targeting and dosage fo tumor tissues by the
delivery mechanism. The therapeutic agent, possessing
similar biological activity, aims to target the same fissues as
the DSA but in this case, destroy the cancer with radiation.
With the guidance of my faculty mentor, | developed a
2-compartment model to describe the difference in tumor/
non-tumor dosage rafio between the radiopharmaceuticals
of a theranostic pair. | loved the opportunity to apply my
quantitative background to the field of medicine. From

my research fellowship | have learned that the future of
healthcare lies in precision medicine, which is treatment
geared towards the individual patient. This type of
healthcare will require quantitatively strong providers, and
medical physicists will be at the forefront to face those
challenges!

Chase Ruff

University of South Florida | Senior,
Physics

Mentor: Gabriel O. Sawakuchi, PhD
The University of Texas MD
Anderson Cancer Center,
Department of Radiation Physics

»,:{ ‘ -
An empirical model of proton RBE based on the linear
correlation between x-ray and proton

The project was concerned with festing a novel relative
biological effectiveness (RBE) model for protons, which



Summer Undergraduate Fellowship Program, cont.

provides a more accurate estimate of proton RBE compared
to the constant value of 1.1 (which is generally assumed). An
accurate description of RBE is necessary because RBE values
are required for treatment planning. If an inaccurate value
of RBE were fo be used, then inaccurate radiation doses
may be present in the final freatment plan. To test the validity
of the proposed model, we fit three additional established
RBE models (along with our own) to a large database of
experimental data and performed statistical analyses on
each model. Using three different goodness-of-fit metrics, the
proposed model performed best. Additionally, we imported
this model into the Eclipse treatment planning software to
show its validity for clinical use. This fellowship has given me
additional insight info my future career plans and research
goals and has shown me that computational research can
have value in both research and the clinic. During graduate
school,  would like to confinue to improve my computational
skills and conduct computational research that has clinical
significance.

Caitlin Welch

Davidson College | Senior, Physics,
Math

Mentor: Carri Glide-Hurst, PhD
University of Wisconsin, School

of Medicine and Public Health,
Department of Human Oncology

Cardiac dosimetric endpoints and multi-criteria optimization

For my summer research project, | focused on cardiac
dosimetric endpoints and Multi-Criteria Optimization

(MCO). Radiation therapy is widely used and has a high
cure ratfe, so it is important to minimize the long-term risk of
the treatment by sparing vital organs, such as the heart.
Traditionally, medical physicists spare the heart by focusing
on the mean heart dose, or the maximum dose that the
heart can, on average, withstand. Such a freatment
method can cause the heart to receive a dangerous dose
in certain substructures, while others may be able to receive
a higher dose. So, this project aimed to look at a way, using
RayStation’s MCO module, to plan a freatment that includes
cardiac sparing of substructures. MCO looks at the trade-
offs between maximizing the amount of the target that
receives less than the prescribed dose, while minimizing the
amount of the organs at risk that receives more than the
tolerance dose. To apply cardiac sparing of substructures,
we had to add each substructure as a separate organ at risk
with unique tolerant doses. The project was accomplished
through a series of literature reviews and tutorials with
RayStation. It was important to learn about the current
research in the field, both relating to cardiac sparing and

MCO, before we embarked on our own studies. Much of the
execution of the project was related to freatment planning,
so we spent some time becoming familiar with RayStation,
including meetings with a RayStation employee.

Andrew White
Wofford College | Senior, Physics

Mentor: Mark Oldham, PhD
Duke University, Department of
Radiation Oncology

Investigation of a novel 3D dosimetry system based on
ClearView radiochromic dosimeters

Certain radiation-based cancer tfreatments rely on precise
and accurate targeting of complex tumor cells embedded
in healthy tissue. We aimed to explore and evaluate the
accuracy of these specialized radiation deliveries using

a novel 3D dosimeftry system consisting of ClearView
dosimeters and the Duke Large Field of View Optical CT
Scanner (DLOS). In our experimentation, two (simulated)
tumors were targeted using a 6 MV photon beam and

were subsequently scanned using a telecentric optical CT
scanner. The resulting CT images were registered with the
clinical freatment planning system to compute relative

dose comparisons. The data was analyzed using 3D Slicer,
MATLAB and in house software. The two-target irradiations
yielded gamma pass rates well above the widely accepted
threshold for stereotacticradiosurgery (SRS). The efforts

of this research reveal an opportunity to replace existing
imperfect 2D systems with a more accurate, comprehensive
3D approach. | cannot speak highly enough of this fellowship
program. The insight and knowledge that | acquired over the
summer confirmed my desire to enter the field of radiation
therapy, while also providing a background for future
research projects. The faculty and graduate students af
Duke were amazing hosts and continue to serve as mentors
for me. | was humbled to be a part of such an incredible
opportunity.

Karen Rex
University of Florida | Junior, Physics, Math

Mentor: John G. Eley, PhD, Vanderbilt University School of
Medicine, Department of Radiation Oncology

Ethan Douglas Stolen
Augusta University | Senior, Physics

Mentor: Kenneth B. Bader, University of Chicago,
Department of Radiology
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Diversity Recruitment through Education

and Mentoring Program (DREAM)

Diversity Recruitment through
Education and Mentoring
Program (DREAM) is a ten-week

(40-hours per week) summer program
designed fo increase the number of
underrepresented groups in medical
physics by creating new opportunities,
outreach, and mentoring geared
fowards 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.

NOTE: All Fellowships were conducted
virtually due to COVID-19.

Sponsored by the AAPM Education
Council through the AAPM Education

& Research Fund, which also includes
funding for four additional grants provided
by the American Institute of Physics (AIP)
Diversity Action Fund and one fellowship
funded by the AAPM Northwest Chapter.
(See AAPM website for more details,
including eligibility requirements.)
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Corrie Burroughs
Purdue University | Senior, Radiological Health
Sciences: Pre-Medical Physics

Mentor: George Sgouros, PhD
Johns Hopkins University, School of Medicine,
Department of Radiology and Radiological Science

Introduction to radiopharmaceutical therapy

Throughout my fellowship, | was introduced to the field of radiopharmaceutical
therapy (RPT) through a few different projects. | first learned about RPT by going
through the different literature for my projects. Then | was placed on a team of
summer students where we contoured the liver, spleen, bone marrow, heart,
lungs, and kidneys on CT images of two canines that had undergone RPT o help
treat their osteosarcoma. From this contouring, we were able to draw data that
will help analyze the individual organ absorbed dose from this therapy. Outside
of contouring, | was on a project which worked to develop a pharmacokinetic
compartmental model using SAAM II. This model was built to theoretically test
whether, in the future, it would be possible fo use Pb-212 instead of Ac-225 as
the alpha source for the RPT trial of the canines. | learned why Pb-212 could be
a better radioisotope, as its half-life is ~10 hours, which allows the canines to go
home with more ease and less concern of radioactive waste after treatment,
whereas this is not the case with Ac-225, which has a half-life of ~9 days. Along
with contouring and modeling, | shadowed many meetings, which provided me
insight info the daily life of a medical physicist in research as well as the ins and
outs of writing and receiving feedback on a grant proposal. Overall, the summer
was a great experience that further developed my understanding of medical
physics and only increased my inferest and passion for the field.

Carlos G. Colon-Ortiz
University of Florida | Senior, Biomedical Engineering

Mentor: Wu Liu, PhD
Stanford University, Department of Radiation Oncology-
Medical Physics

Polycapillary optics application in a kV X-ray scattering

This project involved special knowledge in opfical physics concepfs like total
external reflection fo assess photon bouncing within the tube arrays of the
polycapillary device. Polycapillary optics are made using a hybrid lens that
combines a collimating lens and a focusing lens placed together in the system.
My main objective for this project was to perform various MATLAB simulations to
study the effects that the values of the different parameters (like lens diameter,
photon energy, the distance of the beam, among others) changed the focus
of the X-rays injected into the region of interest (ROI) with only a few milimeters
in diameter. With this project we were able fo tune simulation parameters to
improve our output setup for the simulation of the polycapillary optic prototype
design. This fellowship experience help me realize the important crosslink of Al
with medical physics applications and how to effectively use programming as a
tool for innovation in the field.



DREAM, cont.

Wilson Delmas
Queens College | Senior, Physics,
Philosophy

Mentor: Ashley Tao, PhD
Gundersen Health System,
Diagnostic Imaging

!
e

Computed tomography (CT) ACR phantom

The project goal was to be able to perform most American
College of Radiology quantitative measurements in an
automated or semi-automated fashion using MATLAB. It
made extracting data from DICOM images less fedious,
efficient, and less time consuming. My mentor and | worked
on creating a draft for the logic we can use before coding.
Afterward, using MATLAB’s image processing, we were
able to start writing our code. We were able to successfully
create a code that canssift through a folder with many
DICOM files and extract them to be analyzed. Using some
image processing tools like masking, the code was able

to tell us the CT number accuracy. | have learned how
much | don’t know. Most of my fime was spent with my
mentor working on our code. That experience infroduced
me o image processing, specifically for DICOM images.
Other time was spent shadowing various medical imaging
techniques used in treatment planning. | now have a little
deeper understanding of how some of the various models
work and why they must be often checked. | now have

a greater appreciation for the various modalities used in
freatment planning.

Beatriz Guvera
University of Miami | Senior,
Biomedical Engineering

Mentor: Lijun Ma, PhD
University of California San
Francisco, Department of
Radiation Oncology

Develop a low-cost, universal, end-to-end extended
Winton-Lutz test method

| am currently in my senior year of Biomedical Engineering
at University of Miami. | was part of the DREAM fellowship
program, and it was one of the greatest experiences of
my academic career. | learned and discover new topics
of Research and possibilities in the medical physics field,
which expanded my knowledge and curiosity on this topic.

During my internship my research experience focused on
facilitating the implementation of frameless single-isocenter
multitarget steriotactic radiosurgery (SRS) program by
developing a low-cost, universal, end-to-end extended
Winton-Lutz test method. The path to this objective was

to create a two-piece detachable plastic film slab to test
isocenter coincidence. We use Matlab program fo find
the center of mass of an isodensity plot and compare it
with the marker position. Having the opportunity to meet
new people in the medical physics field has been of great
privilege. | could say that this fellowship changed my
academic path to a befter and brighter future, and it has
positively impacted my life. As a Hispanic, first generation
student | am grateful to AAPM and Dr. Ma for taking me in
and teaching me about Medical Physics.

Joana Hadzhilazova

Pacific Lutheran University | Senior,
Physics, Biomedical Engineering
Mentor: MingDe Lin, PhD

Yale University, School of Medicine,

Yale Interventional Oncology
Research Lab

Quantitative multimodal image guidance for improved liver
cancer freatment

Last summer, | had the pleasure of interning through

the DREAM Fellowship Mentoring Program at the Yale
Interventional Oncology Research Lab (Yale University
School of Medicine) studying interventional oncology
techniques for treating liver cancer. | worked in a virtual
setting under the guidance of my advisors Drs. Julius
Chapiro, David Madoff, and MingDe Lin, fogether with

two other undergraduate students, Stephanie Lynn Silin

and Zauraiz Siddigi. Our goal was to develop a machine
learning-based algorithm and use existing patient data

(CT scans) to frain the Al-based system to determine
whether a patient with primary liver cancer will benefit

from undergoing Portal Vein Embolization (PVE). This will

be a valuable asset that may minimize the uncertainty
associated with treating liver cancer. The first steps included
performing file conversions between off, vtk, and NIfTl, which
was perhaps the most difficult step as off is a legacy industry
proprietary file format. Although the summer internship
timeline has concluded, | decided to stay with the team
and contribute to the best of my ability as | continue to
learn and explore this field. | am forever grateful for this
opportunity and am excited to see how this project evolves.
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DREAM, cont.

Erika Jank

Creighton University | Junior,
Biomedical Physics

Mentor: Carri Glide-Hurst, PhD
University of Wisconsin, School

of Medicine and Public Health,
Department of Human Oncology

Robust treatment planning

The purpose of my project was to quantify the impact of
using robust freatment planning for cardiac substructure
sparing. This is important because of the negative effects

of cardiotoxicity that occur when too much radiation is
received by that area. Conventional whole heart metrics
are becoming less useful, and dose limits should be
evaluated based on the sensitivities and displacements due
to breathing of the various cardiac substructures. My project
involved utilization of the RayStation software to create
robustly opfimized freatment plans on eight breast cancer
patients. This showed how dosage to vital substructures of
the heart could be reduced compared to the conventional
way of addressing uncertainty in planning. It was discovered
that using robust optimization led to better dose conformity,
reduction of normal fissue irradiation, increased tolerance
of inter-fraction and infra-fraction variation, and better
predictability of the dose distribution. This fellowship not
only tfaught me so much more about radiation therapy
freatment planning, but also provided me with numerous
opportunities to observe what working in this field would
entail.

Baylie Jensen
University of California,
Riverside | Senior, Physics

Mentor: Adam S. Wang, PhD
Stanford University, Department of
Radiology

Improving CT image quality via tube voltage modulation

My project used tube voltage modulation to improve

CT images while reducing radiation. Reducing radiation
exposure is crucial as overexposure can pose serious and
harmful effects on your overall health. | first conducted
research to find the optimal energy value for a CT phantom.
Once | found this value, | then scanned the phantom to
determine the SNR value. The next step was to create a
fube voltage modulated scan, a scan in which the tube
voltage is modulated based on specific parts of the body.
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For example, the stomach fissue has a lower voltage
value than the pelvis area where there is a large amount
of bone. After proving successful with the tube voltage
modulated scan, | then applied it to a pelvic CT phantom.
After comparing a fixed kVp scan with the fube voltage
modulated scan, both on a pelvis phantom, | found that
the tube voltage modulated scan resulted in a higher SNR
value. This proved that we can reduce radiation exposure
while simultaneously improving the quality of a CTimage.
Being able to conduct research has given me a new
perspective and motivation towards research. | had the
opportunity to be at the cusp of a new discovery and | am
eager to confinue conducting research to further improving
CT image quality.

Sara Zeidan
Michigan State University | Junior,
Physics

Mentor: Andrea Ferrero, PhD
Mayo Clinic, Department of

Radiology

Robustness of image quality
metrics applied to Al-based
reconstructions of CT data

Having the privilege to work with Dr. Ferrero and Dr. Favazza
this summer was an extremely enriching experience. | had
the opportunity to explore different Al-based reconstruction
algorithms in CT with my mentors. We were determining
image quality metrics in CT, which involved quantitively
evaluating those metrics, such as calculating the contrast
fo noise ratio (CNR) and the noise power spectrum (NPS)

of images. The objective of my study was fo investigate if
those metrics are robust fo Al-based image reconstruction
algorithms. | was infroduced to the idea of phantom (test
objects) utilization and how it became significantly efficient
in terms of dose optimization test acquisitions. With those
phantom images available for our use, we are able to
determine IQ metrics of certain doses under certain recons
which include: FBP, AIDR, AICE BODY, AICE BODY SHARP. |
worked on this project using Python, which helped me attain
significantly more reliable data in comparison to calculating
by hand. We were able to conclude that certain recons
had similar performance in terms of IQ with dose reduction.
With the CNR results we had seen that AICE body 75% dose
has similar performance as AIDR 100%, suggestfing that
reductions in dose by 25% can be performed without a
major IQ compared to what is used clinically, AIDR 100%. |
hope to further extend my knowledge by revisiting my code
in the future and making better sense of my conclusions with
the growth of my Physics career.



DREAM, cont.

Nahom Zewde
Earlham College | Senior,
Biochemistry

Mentor: Madan Rehani, PhD
Massachusetts General Hospital,
Department of Radiology

! f
Organ doses and cancer risk

L g .
,m&a' \"‘ assessment in patients exposed to

high doses from recurrent CT exams

| worked under Dr. Madan Rehani to estimate attributable
cancer mortality risks (LACMR) in patients who were
exposed to high doses of ionizing radiation from recurrent
CT exams. Radiation protection in clinical settings has been
a hot topic in the past few decades, and research projects
like ours help create awareness about radiation exposure
and protection. After the collection of patient data, we
used a relative risk model and mathematical coding to
estimate LACMR. Finding from our research project is
submitted fo the European Journal of Radiology and is
currently under review. My, PI, Dr. Rehani, has trained me to
be a well-equipped scientist. Despite my lack knowledge
at the beginning of the research project, he has been
incredibly nurturing, while still making sure | gain the most
out of this experience. He has also all owed me fo work
under him on other projects that are related to radiation
protection policy.

Kristiana Ramos
University of Maryland | Junior, Physics

Mentor: Mark H. Phillips, PhD
University of Washington,
Department of Radiation Oncology

Paul Teng
Johns Hopkins University | Junior, Physics

Mentor: Grace Jianan Gang, PhD
Johns Hopkins University, School of Medicine,
Department of Biomedical Engineering
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2021 Review | Publication Awards

Medical Physics Journal Best Paper Awards

Farrington Daniels Award
(Funded by the endowed Farrington Daniels Fund)

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

in 2020. Presented in 2020,

the awardees were Conor H.
McFadden, Shirin Rahmanian,
David B. Flint, Scott J. Bright,
David S. Yoon, Daniel J. O’'Brien,
Aroumougame Asaithamby, Amir Abdollahi, Steffen Greilich,
and Gabriel O. Sawakuchi for their paper entitled “Isolation
of time-dependent DNA damage induced by energetic
carbon ions and their fragments using fluorescent nuclear
frack detectors,” Medical Physics 2020; 47:1:272-281.

Moses and Sylvia Greenfield Award
(Funded by the endowed Moses and Sylvia Greenfield Fund)

This award is for an outstanding
paper on imaging, published in
Medical Physics in 2020. Presented
in 2021, the awardees were Ran
Zhang, Amy M. Fowler, Lee G.
Wilke, Frederick Kelcz, John W.
Garrett, Guang-Hong Chen, and
Ke Li for their paper entitled

“Fast acquisition with seamless
stage franslation (FASST) for a trimodal x-ray breast imaging
system,” Medical Physics 2020; 47:9:4356-4362.

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

(Funded by the endowed JACMP Editors’ Fund)

Michael D. Mills Editor In Chief Award

This award is for an outstanding
general medical physics article
published in JACMP in 2020.
Presented in 2021, the awardees
were Daniela Poppinga, Jana
Kretschmer, Leonie Brodbek, Jutta
Meyners, Bjoern Poppe, and Hui
Khee Looe for their paper entitled
“"Evaluation of the RUBY modular
QA phantom for planar and non-coplanar VMAT and
stereotactic radiations,” J Appl Clin Med Phys 2020; 21:10:
69-79.

George Starkschall Award

This award is for an outstanding
radiafion oncology physics article
published in the JACMP in 2020.
Presented in 2021, the awardees
were Yunfeng Cui, Hao Gao,
Jiahan Zhang, John P. Kirkpatrick,
and Fang-Fang Yin for the paper
entitled "“Retrospective quality
metrics review of stereotactic
radiosurgery plans freating multiple targets using single-
isocenter volumetric modulated arc therapy,” J Appl Clin
Med Phys 2020; 21:6:93-99.
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Peter R. Alimond Award

The Peter R. Aimond Award of
Excellence is for an outstanding
radiation measurements arficle
published in JACMP in 2020.
Presented in 2021, the awardees
were Owen J. Brace, Sultan F.
Alhujaili, Jason R. Paino, Duncan
J. Butler, Dean Wilkinson, Brad
M. Oborn, Anatoly B. Rosenfeld,
Michael L. F. Lerch, Marco Petasecca, and Jeremy A.
Davis for their paper entitled “Evaluation of the PTW
microdiamond in edge-on orientation for dosimetry in small
fields,” J Appl Clin Med Phys 2020; 21:8:278-288.

Edwin C. McCullough Award

The Edwin C. McCullough Award
of Excellence is for an outstanding
medical Imaging physics article
published in the JACMP in 2020.
Presented in 2021, the awardees
were Jeffrey E. Snyder, Joel J.
St-Aubin, Sridhar Yaddanapudi,
Amanda Boczkowski, David A.P.
Dunkerley, Stephen A. Graves, and
Daniel E. Hyer for their paper entitled “Commissioning of a
1.5T Elekta Unity MR-linac: A single institution experience,” J
Appl Clin Med Phys 2020; 21:7: 160-172).



2021 Review | Presentation Awards

Jack Fowler Early-Career Investigator Award
(Funded by the Jack Fowler Award Fund)

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 Tess Reynolds, PhD,
Postdoctoral Research Fellow,
University of Sydney, for the top
scoring abstract submitted by
Early-Career Investigators who entered the competition,
entitled “Imaging From the Cervical to the Lumbar Spine
with a Continuous Multi-Turn Reverse Helical 3D Cone-Beam
CT Scan.”

Jack Krohmer Early-Career Investigator Award
(Sponsored by the AAPM Science Council through the AAPM
Education & Research Fund)

This award was established in
honor of Jack Krohmer, PhD, a
pioneer in the medical physics
community. The award was
presented to Sang Ho Lee, PhD,
Senior Research Investigator in
the Department of Radiation
Oncology, University of
Pennsylvania, for the best abstract
submitted by Early-Career Investigators to the Scientific
Program of the AAPM Annual Meeting, judged according
to criteria of significance, innovation, and the potential for
maijor scientific impact in an area of cutting-edge interest
in medical physics. The abstract was entitled “Multi-Group
Mulfi-Block Data Integration for Harmonizing 18F-FDG-PET/
CT Radiomics Associated with Circulating Tumor Cells and
Predicting Recurrence-Free Survival Across Independent
Lung Cancer Radiotherapy Studies.”

Award for Innovation in Medical Physics
Education (Funded by the Harold Marcus 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 public. 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
Adam C. Riegel, PhD, Northwell Health, for a presentation
entitled, “Cooperative Education in a Medical Physics
Masters Graduate Degree Program.”

John R. Cameron Early-Career Investigators

Symposium Award
(Funded by the endowed John Cameron Fund)

The Early-Career Investigators Symposium is a competition

in honor of University of Wisconsin Professor Emeritus John R.
Cameron, PhD and John R. Cunningham, PhD, from Princess
Margaret Hospital, and subsequently from the University of
Alberta. The 10 highest scored abstracts submitted for the
Symposium are selected for presentation, from which the
top three presentations receive awards. 2021 winners were:

1 Place

Yigun (Quinn) Ma

Johns Hopkins University,
Department of Biomedical
Engineering

PhD Student in Biomedical
Engineering

“Non-Circular Orbits On a
Clinical Robotic C-Arm for
Reducing Metal Artifacts in Orthopedic Interventions”

2" Place

Nolan Esplen

University of Victoria,
Department of Physics and
Astronomy

PhD Student in Medical Physics
“Design and Performance

of the ARIEL X-Ray FLASH
Irradiation Platform at TRIUMF”

3 Place

Evan Gates, PhD

University of Washington,
Department of Radiation
Oncology

Medical Physics Resident
“Imaging Based Prediction of
Proliferative Foci as a Target
for Surgical Intervention
Across Glioma Grades”
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Presentation Awards, cont.

Carson/Zagzebski Distinguished Lecture
On Medical Ultrasound

(Funded by the endowed Carson/Zagzebski Fund)

On Wednesday, July 28 atf

the AAPM 2021 Virtual Annual
Meeting, invited lecturer Elisa
Konofagou, PhD, Robert and
Margaret Hariri Professor of
Biomedical Engineering and
Professor of Radiology (Physics)
at Columbia University, delivered
her lecture, “Ulfrasound-based
Neurotherapeutics and Imaging of Cardiovascular Disease
and Cancer.”
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The Anne and Donald Herbert Distinguished

Lectureship in Modern Statistical Modeling
(Funded by the endowed Anne and Donald Herbert Fund)

On Tuesday, July 27 af the

AAPM 2021 Virtual Annual
Meeting, invited lecturer Nancy
Obuchowski, PhD, Professor of
Medicine at Case Western Reserve
University and Vice Chairman

of Department of Quantitative
Health Sciences at Cleveland
Clinic Lerner Research Institute,

delivered her lecture, “Importance of Quantitative Imaging
Biomarkers’' Technical Performance Characteristics in
Designing and Analyzing Clinical Trials.”



2021 Review | Cultivation Awards

Science Council Associates Mentorship Program Recipients

Rachel Ger, PhD

Instructor

Johns Hopkins University
Department of Radiation Oncology
and Molecular Radiation Sciences

Mentor: Geoffrey Hugo, PhD,
Professor and Director,

Medical Physics

Washington University School of
Medicine

Michelle Howard, PhD

Assistant Professor

University of lowa

Department of Radiation Oncology

Mentor: Magdalena
Bazalova-Carter, PhD
Associate Professor
University of Victoria

Arthur Lalonde, PhD

Medical Physics Resident
Massachusetts General Hospital /
Harvard Medical School
Department of Radiation Oncology,
Physics Division

Mentor: Amit Sawant, PhD
Professor and Vice Chair for
Medical Physics

University of Maryland
School of Medicine

Qihvi Lyu, PhD

Medical Physics Resident

University of California, Los Angeles
Department of Radiation Oncology

Mentor: Qing-Rong (Jackie) Wu, PhD
Professor
Duke University Medical Center

Haidy Nasief, PhD

Medical Physics Resident

Medical College of Wisconsin
Department of Radiation Oncology

Mentor: Eric Ford, PhD

Professor, Director and Vice-Chair of
Medical Physics

University of Washington

Phillip Wall, PhD

Medical Physics Resident

University of California, San
Francisco

Department of Radiation Oncology

Mentor: Kevin Moore, PhD
Associate Professor
University of California, San Diego

Shu Xing, PhD

Medical Physics Resident
Massachusetts General Hospital /
Harvard Medical School
Department of Radiation Oncology,
Physics Division

Mentor: Rebecca Howell, PhD
Professor

University of Texas MD Anderson
Cancer Center

Afua Yorke, PhD

Medical Physics Resident

University of Washington
Department of Radiation Oncology

Mentor: Kristy Brock, PhD
Professor

University of Texas MD Anderson
Cancer Center

AAPM Science Council
Associates Mentorship

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 integrate
the Associates info the scientific
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
fravel 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.)
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Cultivation Awards, cont.

AAPM Expanding Horizons

Travel Grants are awarded twice
annually. As many as ten grants, each
up to $1,000, are given for the purpose
of providing addifional support

for student and frainee fravel to
conferences that are not specifically
geared toward medical physics. The
travel grant is designed to provide an
opportunity to broaden the scope

of scienfific meetings attended in
order fo infroduce students and
frainees 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.

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

Summer School Tuition

Scholarships are in the form of
a full waiver of tuition fees for the
entire AAPM 2021 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)
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AAPM Expanding Horizons Travel Grant Awardees

Round 1

e Nitish Chopra, PhD
Radiation Oncology Medical
Physics Resident
The University of Texas MD Anderson
Cancer Center, Department of
Radiation Physics
Neural Information Processing
Systems (NeurlPS)

¢ Maduka M. Kaluarachchi, PhD
Medial Physics Resident
Warren Alpert Medical School,
Brown University/Rhode Island
Hospital, Department of Radiation
Oncology
American Physical Society (APS)

April Meeting

NOTE: In 2021, Round 2 grants were not awarded.

Summer School Tuition Scholarship Recipients

« Tirthraj Adhikari, MSc » Patricia Oliver, PhD
Sushil Koirala Prakhar Cancer Cross Cancer Institute
Hospital Medical Physics

Radiation Oncology » Andrew Santoso, PhD

University of Colorado Anschutz
Medical Campus
Radiation Oncology

* Daniel Hernandez, PhD
University of California, Davis
Medical Center

Radiation Oncology » Shima Yaghoobpour Tari, PhD

Cross Cancer Institute
Medical Physics

¢ Borna Maraghechi, PhD
Washington University School of
Medicine
Radiation Oncology

Team BEST®/AAPM Awards

J:fs‘ TeamBest® 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
ne complimentary Annual Meeting registration for each
recipient, including social functions. TeamBest® also provides
a plague for each of the five fellowship recipients.

healthcare for everyone

JeamBest

Your True Partner

Sponsored by TeamBest® through the AAPM Education & Research Fund

This award is traditionally presented each calendar year. However, for 2021 doing
so was paused as a result of rapidly escalating health concerns relating fo the
spread of the coronavirus disease (COVID-19) and how its resultant impact made
this specific award infeasible.



2021 Review | Closing Statement

he AAPM Development Committee
uses this report to convey important
activities supported by our Education
& Research (E&R) Fund, which
would not be possible without your
thoughtful donations. We hope
you share our joy in how the E&R
Fund is used to promote medical
physics research, support education
of future medical physicists, and
recognize outstanding medical
physicist accomplishments.

For those interested in E&R Fund
data, its current state

whichever best suits your passion (see
https://www.aapm.org/education/
edfundlinks.asp). | am pleased to
report that AAPM has expanded
and extended one popular giving
option (Policy AP95) through 2026.
AAPM now matches donations to
the E&R Fund (up to $500,000 in
total) for any members donating at
least $2,500, either through a one-
fime donation or a five-year or less
pledge. Also, for such donations
your donor level willimmediately
reflect the total amount pledged
plus the total amount matched.

Other notable options include, but
are not limited to, memorial gifts
(Policy AP99), named fund gifts
(Policy AP6), and future legacy
gifts (Policy AP18), the latter having
$5,000 matching. Whatever your
passion, however you might give,
please keep your AAPM in mind!

There are different ways to donate,
and some can be more financially
favorable than others. Whether giving
tfo the AAPM or other charitable
organizations, the AAPM provides
member education on giving opfions
through its Planned Giving website
(https://aapm.myplannedgift.org/).

Our members and awardees truly
appreciate and thank you for your
support! On the following pages

is a listing of the approximately
1800 members, companies,

and professional societies who
have given to our E&R Fund.

Kenneth R. Hogstrom, PhD
Chair, AAPM Development
Committee

AAPM is a 501 (c)(3) organization with EIN 23-7057224.

is healthy and is
described in the bar
graphs below, showing
its balances at the end
of 2021, revenues for
2021, and member
contributions for 2021.
To maintain and
expand our important
E&R Fund activities,
your Development
Committee aims to
continue growing

our E&R Fund.

$2,500,000
$2,250,000
$2,000,000
$1,750,000
$1,500,000
$1,250,000

$1,000,000
To that end, each
member is encouraged
to conftribute to one or
more of the AAPM E&R
Fund portfolio opftions,

$750,000

$500,000

$250,000

2021 AAPM E&R Fund Account Balances

Total = $3,276,765

$2,442,074

$210,358

$96,190 $89,434
General Fund, General Fund, General Fund,
Unendowed Endowed Endowed
Corpus Activity

Named Funds (11),
Unendowed

$274,558

Named Funds (7),
Endowed Corpus

$164,151

Named Funds (),
Endowed Activity
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Closing Statement, cont.

2021 AAPM E&R Fund Revenues
Total = $694,600

$300,000
$255,325
$250,000 $237,576
$200,000
$150,000
$116,624
$100,000
$70,000
$50,000
$15,075
. ]
AAPM Matching Member Corporate E&R Activity Funded Investment Income/
Contributions Contributions Contributions Through Operations Unrealized Gains
Origin of E&R Revenues used to fund 2021 awards. Contributions were up compared to 2020. Despite a strong year,
the market was volatile and as a result investment earnings were down compared to 2020.
2021 Member Contributions
Total = $116,624
$60,000
$56,001

$50,000

$40,000

$30,000 $26,705

$20,000

$15,596
$13,000
$10,000
$5,322
. 2
General, General, Named, Named, General,
Unendowed (197) Endowed (35) Unendowed (248) Endowed (31) Unendowed 5-Year (4)

Distribution of member confributions to different types of accounts of the E&R Fund in 2021. The number in Parentheses represents
the number of gifts. The General Unendowed 5 year amount represents new pledges received during 2021.
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Make Your Plan to
MAKE A DIFFERENGE

Access the
AAPM Planned Giving website
tto learn how fortifying the future of
medical physics can be part
of your legacy!




2021 E&R Fund | Contributors (as of December 31, 2021)

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, PhD
Bruce H. Curran, MEng
John Wesley Geary, Il
John P. Gibbons, PhD
Bret H. Heintz, PhD
Donald E. Herbert, PhD
Bob Liu, PhD

Richard E. Michaels, MS
Radhe Mohan, PhD
Ewa Papiez, MS

Wiliam G. West, PhD
James A. Zagzebski, PhD

Organizations

AAPM

AAPM Northwest Chapter

AAPM Southeast Chapter

American Institute of Physics

American Society for
Radiation Oncology

Elekta, Inc.

Radiological Society of
North America

Society of Nuclear Medicine
and Molecular Imaging

Varian Medical Systems, Inc.

West Physics

Individuals

Joseph C. Alappattu, MS
Hassaan Alkhatib, PhD
Peter R. Almond, PhD
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John A. Anfolak, PhD
Stephen Balter, PhD
Arthur L. Boyer, PhD
Libby F. Brateman, PhD
Arnold Z. Cohen, MS
Jerome G. Dare, PhD
Colleen M. Desrosiers, PhD
Robert L. Dixon, PhD
Kunio Doi, PhD
Joel E. Gray, PhD
Moses A. Greenfield, PhD
Kenneth R. Hogstrom, PhD
Leroy J. Humphries, PhD
Jennifer Lynn Johnson, PhD
James G. Kereiakes, PhD
Faiz M. Khan, PhD
Charles Lescrenier, DSc
Christopher H. Marshall, PhD
Mary Ellen Masterson-McGary,
MS
Edwin C. McCullough, PhD
Richard L. Morin, PhD
Ravinder Nath, PhD
Jatfinder R. Palta, PhD
Yakov M. Pipman, DSc
Alfred R. Smith, PhD
Edward S. Sternick, PhD
Larry E. Sweeney, PhD
Russell Blaine Tarver, MS
Stephen R. Thomas, PhD
Donald D. Tolbert, PhD
Edward W. Webster, PhD
Ann E. Wright, PhD
Ellen D. Yorke, PhD

Organizations

AAPM Florida Chapter
AAPM New York (RAMPS)
Chapter

Best Medical International, Inc.

Computerized Imaging
Reference System, Inc.
(CIRS)

Gold Contributors
$5,000 - 59,999

Individuals

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

Richard Castillo, PhD
Edward L. Chaney, PhD
Jimmy O. Fenn, PhD
Theodore Fields, MS
Richard A. Geise, PhD
Maryellen L. Giger, PhD
Carri K. Glide-Hurst, PhD
Per H. Halvorsen, MS
Joseph P. Hellman, MS
Wiliom R. Hendee, PhD
Michael G. Herman, PhD
Walter Huda, PhD
Edward F. Jackson, PhD
Robert J. Jennings, PhD
Kenneth R. Kase, PhD
Carolyn M. Kimme-Smith, PhD
John S. Laughlin, PhD
Zuofeng Li, DSc
Nai-Hsiang David Liu, PhD
Eric Lobb, MS

Sam H. Lott, PhD

Thomas R. Mackie, PhD
Mary L. Meurk

Tarig A. Mian, PhD

Michael D. Mills, PhD
Shantilata Mishra, PhD
Michael T. Munley, PhD
Adel A. Mustafa, PhD
Robert M. Nishikawa, PhD
Colin G. Orton, PhD
Jacques Ovadia, PhD
Daniel C. Pavord, MS
Ervin B. Podgorsak, PhD
James A. Purdy, PhD
Daniel G. Robertson, PhD
Robert F. Sanford
J. Anthony Seibert, PhD
Christopher F. Serago, PhD
Renu K. Sharma, MS
Chengyu Shi, PhD
Rene J. Smith, PhD
George Starkschall, PhD
Nagalingam Suntharalingam,
PhD
Raymond L. Tanner, PhD
James A. Terry, PhD
Earl A. Trestrail, MS
Adam S. Wang, PhD
Mark Bennett Williams, PhD
Robert John Wilson, PhD
Kenneth A. Wright, MS
Raymond K. Wu, PhD
Fang-Fang Yin, PhD

Organizations

AAPM Delaware Valley
Chapter

AAPM New England Chapter

AAPM North Central Chapter

AAPM Southwest Regional
Chapter

Medical Physics Foundation



2021 E&R Fund Contributors, cont.

Silver Contributors
$2,500 - 54,999

Individuals

Farideh R. Bagne, PhD
Indra J. Das, PhD
Joseph O. Deasy, PhD
Nicholas A. Detorie, PhD
Lynne A. Fairobent, FHPS
D. Jay Freedman, MS

G. Donald Frey, PhD

Hy Glasser

Steven J. Goetsch, PhD
David Lee Goff, PhD
Madhup Gupta, MS
John Hale, PhD

Jung T. Ho, PhD

M. Saiful Hug, PhD
Geoffrey S. Ibbott, PhD
C. Clifton Ling, PhD
James Chi-Wing Liu, PhD
Chang Ming Charlie Ma, PhD
Harold Marcus, MA
Melissa Carol Martin, MS
James E. McDonough, PhD
Sharon K. McMillan, MS
Robert J. Morton, MS
Barbara G. Orton, MS
Deanna H. Pafundi, PhD
Baldev R. Patyal, PhD
Robert J. Pizzutiello, MS
Don P. Ragan, PhD
Lawrence N. Rothenberg, PhD
Anil Sethi, PhD

Guy H. Simmons, PhD
Donna M. Stevens, MS
Sugata Tripathi, PhD
Kenneth Ulin, PhD
Kenneth N. Vanek, PhD
Shirley D. Vickers, MS
John T. Washington, MS
Michael V. Yester, PhD

Organizations

AAPM Connecticut (CAMPS)
Chapter

AAPM Southern California
Chapter

North American Chinese

Medical Physics Association

Copper Contributors
$1,000 - $2,499
Individuals

Suresh K. Agarwal, PhD

B. (Wally) Ahluwalia, PhD
Muthana S.A. L. Al-Ghazi, PhD
Samuel G. Armato, PhD
Jonathan K. Bareng, MS
Daniel A. Bassano, PhD
John E. Bayouth, PhD
Joseph L. Beach, PhD

Bette W. Blankenship, MS
Priscilla F. Butler, MS

David J. Carlson, PhD

Maria F. Chan, PhD

Zhe (Jay) Chen, PhD
Charles W. Coffey, PhD
Wesley S. Culberson, PhD
Joanna E. Cygler, PhD
Edmund P. Cytacki, PhD
Domenico Delli Carpini, PhD
Jun Deng, PhD

James A. Deye, PhD

Lei Dong, PhD

Maximian Felix D'Souza, PhD
Scoft J. Emerson, MS

Karl J. Farrey, MS

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

Cal Glisson, MPH

Lee W. Goldman, MS

Michael S. Gossman, MS

Bennett S. Greenspan, MD
Russell J. Hamilton, PhD
Oliver D. Hanson, MS
Joanna M. Harper, MS
Brian F. Hasson, PhD

John D. Hazle, PhD

Chris M. Hearn, MS

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

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

Mary Ellen Jafari, MS

Philip F. Judy, PhD
Kalpana M. Kanal, PhD
Haejin Kang, PhD

C. J. Karzmark, PhD
Angela R. Keyser

Robert J. Kobistek, MS
James M. Kortright, PhD
Michael E. Kowalok, PhD
Jack S. Krohmer, PhD
Roger O. Ladle, MPhil
Danny J. Landry, PhD

Lisa C. Lemen, PhD

Louis B. Levy, PhD

Liyong Lin, PhD

Carl Lindner il

Eric H. Loevinger

Larry W. Luckett, MS

Gary Luxton, PhD

Lijun Ma, PhD

Eugene Mah, PhD

M Mahesh, PhD, MS

Alex Markovic, PhD

Mary K. Martel, PhD
Kenneth L. Matthews, PhD
Michael F. McNitt-Gray, PhD
Matthew A. Meineke, PhD

Albert V. Mesa, MS

Robin A. Miller, MS

George Mitev, PhD

Lee T. Myers, PhD

Walter Nikesch, PhD

Olabode Thomas Ogunleye,
PhD

Arthur J. Olch, PhD

Mark Oldham, PhD

Brent C. Parker, PhD

E. Ishmael Parsai, PhD

Kishor M. Patel, PhD

J. Thomas (Tom) Thomas
Payne, PhD

Jacob S. Philip, MS

Prema Rassiah-Szegedi, PhD

Susan L. Richardson, PhD

Daniel M. Ritt, MS

Mark J. Rivard, PhD

George A. Sandison, PhD

Vikren Sarkar, PhD

Jan P. Seuntjens, PhD

Shakil B. Shafique, MS

Charles Y. Shang, MSc

Douglas R. Shearer, PhD

S. Jeff Shepard, MS

Deborah J. Shumaker, MS

Melvin P. Siedband, PhD

Douglas J. Simpkin, PhD

James B. Smathers, PhD

Kelly M. Spencer, MS

Perry Sprawls, PhD

Jean M. St. Germain, MS

Richard H. Stark, MS

Keith J. Strauss, MS

John B. Sweet, MS

John W. Sweet, PhD

David W. Switzer, MS

Philip M. Tchou, PhD

Bruce R. Thomadsen, PhD

Jon H. Trueblood, PhD

Jacob Van Dyk, DSc
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2021 E&R Fund Contributors, cont.

Timothy J. Waldron, MS
Christopher J. Watchman, PhD
Rebecca Weinberg, PhD
Martin S. Weinhous, PhD
Michelle C. Wells, MS
Richard E. Wendt, PhD
Marilyn C. Wexler, MS
Gerald A. White, MS
Jeffrey F. Williamson, PhD
John Willins, PhD

John W. Winston, MS
Charles Wissuchek, MS
John F. Wochos, MS
John W. Wong, PhD
Qing-Rong Jackie Wu, PhD
Lei Xing, PhD

Corey E. Zankowski, PhD
Qinghui Zhang, DSc
Pengpeng Zhang, PhD
Ningsheng Zhu, PhD

X. Ronald Zhu, PhD

Organizations

AAPM Great Lakes Chapter

AAPM Missouri River Valley
Chapter

Amazon Smile

American Board of Radiology

Northwest Medical Physics
Center

University of Wisconsin-

Madison

Bronze Contributors
S500 - $999

Individuals

Gail D. Adams, PhD

E. Theodore Agard, PhD
Parham Alaei, PhD

David M. Applebaum, MS
Ben A. Arnold, PhD
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Rex G. Ayers, MEng

Edward T. Bacza, MS

Morris I. Bank, PhD

J. Ed Barnes, PhD

Wolfgang W. Baus, PhD

Mark M. Belanich, MS

William S. Bice, PhD

Anthony P. Blatnica, MS

Evan J. Boote, PhD

Harry S. Bushe, MS

Stewart C. Bushong, ScD

Gene A. Cardarelli, PhD

Sandra L. Chan, PhD

Jean Jacques Chavaudra,
ScD

Yan Chen, PhD

Kenneth C. Chu, PhD

Kenneth A. Coleman, MEng

Stéphanie B. Corde, PhD

Cupido Daniels, PhD

Paul M. Deluca, PhD

Shivaji M. Deore, PhD

Dharmin D. Desai, PhD

Dominic J. DiCostanzo, MS

Arden E. Dockter, MS

Derek Dolney, PhD

Karen P. Doppke, MS

Scoftt Dube, MS

Robert J. Duerkes, MS

James E. Durlacher

Issam M. El Naga, PhD

Ravimeher L. Errabolu, PhD

Jennifer Hann Fisher, MS

James M. Galvin, DSc

Robert G. Gandy, MS

Steven Anthony Gasiecki, MS

James H. Goodwin, MS

Paul N. Goodwin, PhD

Anne W. Greener, PhD

Nilendu Gupta, PhD

David Gur, ScD

Vijay A. Harwalkar, PhD

Bruce H. Hasegawa, PhD

Shawn H. Heldebrandt, MS

Frank William Hensley, PhD

Randall William Holt, PhD

Dimitre Hristov, PhD

Lincoln B. Hubbard, PhD

Gulkan Isin, MS

Michael A. Jacobs, PhD

Zheng Jin, MS

Loretta M. Johnson, PhD

Steven M. Jones, MS

Ajay Kapur, PhD

Alireza Kassaee, PhD

Sunil A. Kavuri, MS

Paul J. Keall, PhD

R Paul King, MS

Assen S. Kirov, PhD

Nicholas C. Koch, PhD

Bradford M. Krutoff, MS

Min Y. Leu, PhD

David A. Lightfoot, MA

Dale W. Litzenberg, PhD

Joel Thomas Love, MS

Xiaoyi Lu

Gig S. Mageras, PhD

Stephen Mahood, MS

Lesley Ann Malone, PhD

Sivasubramanian R.
Manoharan, PhD

David S. Marsden, PhD

Martha M. Matuszak, PhD

William A. McCarthy, MS

Christopher S. Melhus, PhD

Jeffrey G. Messinger, MEng

David R. Metcalf, PhD

Michael H. Moloney

Mary E. Moore, MS

Jose A. Morales Monzon, MS

Olivier Morin, PhD

Herbert W. Mower, ScD

David M. Nelson, PhD

Thomas Oshiro, PhD

Norris J. Parks, PhD
Kurt H. Pedersen, MS
Angelica A. Perez-Anduijar,
PhD
Paula L. Petti, PhD
Douglas E. Pfeiffer, MS
Bhaskaran K. Pillai, PhD
Richard A. Popple, PhD
Robert A. Praeder, MS
Michael J. Price, PhD
Joann I. Prisciandaro, PhD
Lihong Qin, PhD
Nicole T. Ranger, MS
Bimba Rao
Surendar P. Rao, MSc, MEng
Chester S. Reft, PhD
Miguel A. Rios, MS
E. Russell Ritenour, PhD
Gene E. Robertson, MS
Peter J. Rosemark, PhD
Isaac Rosen, PhD
Thomas Ruckdeschel, MS
Narayan Sahoo, PhD
Javier Santos, PhD
Stephen A. Sapareto, PhD
Daren Sawkey, PhD
Alan Schoenfeld, MS
Cheryl Culver Schultz, MS
Ke Sheng, PhD
Larry D. Simpson, PhD
Warren K. Sinclair, PhD
Ramon Alfredo C. Siochi, PhD
John P. Skrobola, MS
Jennifer B. Smilowitz, PhD
Jerry Soen, MS
David P. Spencer, PhD
Robert E. Stanton, PhD
K. David Steidley, PhD
Stacy L. Stephenson, MS
Palmer G. Steward, PhD
Thomas G. Stinchcomb, PhD
Krystina M. Tack, PhD



2021 E&R Fund Contributors, cont.

Bruno Tchong Len, MS
Sean Thomas Toner, MS
Suzanne E. Topalian, MS
Frank Van den Heuvel, PhD
Matt Vanderhoek, PhD
Rafaela Varela Rohena, MS
Linda A. Veldkamp, PhD
Steven Wang, PhD
Xiaoyang Betsy Wang, MS
Thomas A. White, PhD

Brian D. Wichman, MS
Wesley W. Wooten, PhD
Yulong Yan, PhD
Ching-Chong Jack Yang, PhD
Cedric X. Yu, DSc

Ning J. Yue, PhD

Omar A. Zeidan, PhD

Andy A. Zhu, PhD

Timothy C. Zhu, PhD

Terry David Zipper, MS

Organizations

Cancer Treatment Services,
San Diego LLC

Contributors Up to $499

Individuals

Muhammad Khalis Abdul
Karim

Fahad Abdulkhalig

Gregory A. Abell, MS

Charles M. Able, MS

Rami Abu-Aita, MS

Ezzat O. AbuAzzah, MS

Armando R. Acha, PhD

Rosaura Rodriguez Acosta, MS

Rafael Acosta, DSc

Bijoyananda Adhikary, MS

Bipin K. Agarwal, MEng

James Aglamesis

Alfred G. Agostinelli

Sana Ahmed, MS

Anders Ahnesjo, PhD
Ergun E. Ahunbay, PhD
A. Madijid Aissi, PhD
Ayoola Akinradewo, PhD
Rose Al Helo, MS
Huda Al Naemi, PhD
Anthony Alaimo
Rejina C. Alam, PhD
Omar Abdullah Al-Amoudi, MS
Hamideh Alasti, MS
Katherine Albano, MS
Ismail AIDahlawi, PhD, MS
Saad I. Aldelaijan, MS
Mazin T. Alkhafaji, PhD
Scoftt J. Aleman, MS
Susan A. AIMansour, MS
Waleed Al-Nagjjar, PhD
Fahed Alsanea, PhD
Albert J. Alter, PhD
Amiaz (Ami) Altman, PhD
Barrak A. AlZomaie, PhD
Thomas E. Ames
Max Amurao, PhD
Steven J. Amzler, MS
Lowell L. Anderson, PhD
Michael Andrassy
Michael P. Andre, PhD
Ryan Andreozzi
Jacqueline M. Andreozzi, PhD
Erin Angel, PhD
Akbar Anvari, PhD
Kimberly E. Applegate,
MDTatsuya Arai
Gary M. Arbique, PhD
Louis Archambault, PhD
Benjamin R. Archer, PhD
Jackson Argenta
Hidetaka Arimura
Michalis Aristophanous, PhD
Bijan Arjomandy, PhD
Stephen Russell Armour, MS
Elwood P. Armour, PhD
Vidheesha Arora, MS

Sankar Arumugam
Prakash Aryal, PhD
David R. Asche, MS
Frank A. Ascoli, MS
Yasuo Ashino

Sarah A. Ashmeg, PhD
Alfred E. Asprinio, MS
James V. Atherton, PhD
Todd F. Atwood, PhD
William J. Aubin, PhD
Chantal Audet, PhD
Luther B. Aull, PhD
Shahid B. Awan, PhD
Peter Aydin, MS

Bulent Aydogan, PhD
Glaister G. Ayr, MS
Steven M. Babcock, MS
Ramsey D. Badawi, PhD
Rajeev K. Badkul, MS
Esther Baer

Daryoush Bagheri, PhD
Arjit K. Baghwala, MS
Bing Bai, PhD

Colin M. Bailey, MS

Michael J. Bailey, MS

Thomas J. Baker, MS

Mohammad Bakhtiari, PhD

Dimitra S. Baldassari, MMSc

Sergio D. Ballester, MS

John P. Balog, PhD

Serkan Balyimez

Asish K. Banerjee, MS

Thomas Ellis Banks, MS

Maria Carmen Banos-Capilla,
MMSc

Ande Bao, PhD

Dennis Bradley Barhorst, MS

Robert J. Barish, PhD

Margaret Cunningham Barker,
MS

Maxine A. Barnes, MS

Mitya M. Barreto

Amar K. Basavatia, MS

Mario Basic, PhD

Jerry J. Battista, PhD

Alan H. Baydush, PhD

Magdalena Bazalova-Carter,
PhD

Alric E. Beach, MS

Anthony D. R. Beal, MS

Frederick D. Becchetti, PhD

lorahim Bechwati

Stewart J. Becker, PhD

Thomas R. Becker, MS

Teri Bedard

Greg Bednarz, PhD

Richard H. Behrman, PhD

Dan J. Beideck, MS

Areg Bejanian

Jacob Alexander Belardo

Clyon Wayne Bell

Matthew D. Belley, PhD

Jose A. BenComo, PhD

J. Douglas Bennett, MS

Ishtiag Hussain Bercha, MS

Jon Berens, MS

Ronald Berg, PhD

Alanah M. Bergman, PhD

Carl E. Bergsagel, MPH

Laszlo Berkovits, MS

Kenneth J. Bernstein, MS

Abby E. Besemer, PhD

Ryan C. M. Best, PhD

Nicholas B. Bevins, PhD

Mandar S. Bhagwat, PhD

Sareth Bhaskaran

Jagdish Prasad Bhatnagar,
ScD

Junguo Bian, PhD

Tewfik J. Bichay, PhD

Michael H. Biddy, MS

Charles J. Bischof, PhD

Paul J. Black, PhD

Adrienne Maxwell Blackman

Tyler A. Blackwell, MS
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Margaret Eddy Blackwood, MS

Olivier Blasi, MS

Joseph C. Blechinger, PhD
Michael O. Bligh, MS
Anna Bliss

Charles D. Bloch, PhD
Frank Bloe

Francis Boateng

Douglas E. Boccuzzi, MS
Steve Boddeker, MS

Lisa D. Boeh, MS
Jonathan Boivin

Frank P. Bolin, MS

Irene J. Boll, MS

Rex Allen Boone, MS
William Boone, MS
Nancy Boote

Patrick L. Booton, MMSc
Giovanni Borasi, PhD
Klaus Borkenstein

Amy B. Bornholdt, MS
Maxence Borot

David Borrego, PhD
Thomas R. Bortfeld, PhD
Elizabeth L. Bossart, PhD
Maryam Bostani, PhD
Cristina Boswell, MS

John M. Boudry, PhD

J. Daniel Bourland, PhD
Christopher M. Bowen, MS
Robert A. Boyd, PhD
Suresh M. Brahmavar, PhD
Maria-Ester Brandan, PhD
Charlie Eugene Brannon
David Brett

Megan M. Bright, MS

A. Bertrand Brill, PhD

Ajit Brindhaban, PhD
Amy Brito Delgado, PhD, MS
Kristy K. Brock, PhD
Thomas Broderick

Allen Brodsky, ScD

Dean W. Broga, PhD
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Karen L. Brown, MHP
Stephen L. Brown, PhD
Thomas Brown, PhD
Gordon L. Brownell, PhD
David Bruhwiler

Robert E. Buchanan, MS
Crystal Bull, MS

Shelley Marie Bulling
Camelia E. Bunaciu, MS
Arthur E. Burgess, PhD
Katharin D. Burkhardtf, MS
Chandra M. Burman, PhD
Nicholas I. Burriesci, MS
Vera I. Burtman, MS

Kelly A. Buschmann

Sheila S. Bushe, MS
Wayne M. Butler, PhD
Terry M. Button, PhD
Carlos A. Caballero, MS
Christopher W. Cain, PhD
Riccardo Calandrino, PhD
Desmi Campbell

Warren G. Campbell, PhD
Robin L. Campos, PhD
Gabriel A. Candelaria, MS
Miguel Canellas Anoz

Kari L. Cann, MS

Ray Capestrain, MS
Roberto Capote Noy, PhD
M. Paul Capp, MD

Serpil F. Caputlu-Wilson, MS
Carlos H. Carbini, MEng
Rex A. Cardan, PhD
James E. Carey, MS

Vicente Carmona Meseguer,

PhD
Timothy J. Carroll, MS
Timothy M. Carroll, MS
Robert L. Carver, PhD
Kenneth W. Cashon, MS
Alan E. Cassady, MS
Elena Caostle
Aluisio Castro, MS

Sara G. Castro, MS

Laura I. Cervino, PhD

Dev P. Chakraborty, PhD

Sarah Chamberlain

David K. Chamberlain, MS

Marc J.P. Chamberland, PhD

Bun Chan, MS

Weishan Chang
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Madison Rilling

Michael Randall Ringor, PhD
Alexandra Rink, PhD
William B. Rivkin

Dante E. Roa, PhD
Donald M. Roback, PhD
Vliado Robar, MS

Scoftt P. Robertson, PhD
Marthony L. Robins, PhD
Fredrick L. Roder, PhD
Anna E. Rodrigues, PhD
Erik Roelofs, PhD

David R. Roesener

John C. Roeske, PhD
Alice Rogers

David W. O. Rogers, PhD
Angela M. Rohrer
Marilou A. Rojero, MS
Tino Romaguera, DSc
George & Nancy Romer
John Rong, PhD

Yi Rong, PhD

Justin R. Roper, PhD
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Joseph E. Roring, DMP

Ivan Rosenberg, PhD

Rachel A. Ross, MS

Toni M. Roth, MS

Susan D. Rothwell

Joerg Rottmann, PhD

Alan H. Rowberg, MD

Carl G. Rowbottom, PhD

Tapash K. Roy, PhD

Ranna Rozenfeld

Theodore Henry Rubel, BS

Ashley E. Rubinstein, PhD

Vijayalakshmi Rudraraju, MS

Donald R. Ruegsegger, PhD

Antje H. Ruehmann, PhD

Fred G. Rueter, DSc

Erwin W. Ruff, MS

Ben Rusk, MS

Megan K. Russ

Kelly Ryan, MS

Mircea N. Sabau, PhD

John J. Sadler, MS

Habib Safigholi, PhD

Krishnendu Saha, PhD

Erno Sajo, PhD

Ehsan Salari

Ehsan Samei, PhD

James S. Sample, MS

Scott Sample, MS

Shigeru Sanada, PhD

Glen H. Sandberg, MS

Raxa Sankreacha, MS

Sean Santoscoy

Arman Sarfehnia, PhD

Vythialingam Sathiaseelan,
PhD

Jahangir A. Satti, PhD

David A. Scaduto, PhD

Paolo Scalchi

Ernest M. Scalzetti, MD

Daniel J. Scanderbeg, PhD

Edward C. Scarbrough, MS

Christopher Scarfone, PhD
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Giuseppe Sceni, ScD
John F. Schenck, PhD
Katja Schlemm

David J. Schlesinger, PhD
Petra Schmalbrock, PhD
Matthew C. Schmidt
Werner F. O. Schmidt, PhD
Christopher W. Schneider
Lisa Schober, MS

Richard Leonard Schoffelen
L. John Schreiner, PhD
Reinhard W. Schulte, DM
Raymond A. Schulz, MS
Alexander W. Scott, PhD
loannis Sechopoulos, PhD
Marcel Segbers

Lasitha Senadheera, PhD
Abderrahmane Senhou, PhD
Naima Senhou, PhD
Venkata Seshadri, MS
Zalak Shah

Nejdeh Shahbazian, MS
Naimuddin Shaikh, PhD
Robert J. Shalek, PhD
Edwin Sham, PhD
Jonathan S. Shapiro, PhD
Anil Sharma, PhD
Purushottam D. Sharma, MS
Conor P. Shaw

Shikuan She, MS

Efrat Shekel

John Alan Shepherd, PhD
Nikul S. Sheth, MS

Ren-Dih Sheu, PhD
Junwei Shi

Linxi Shi, PhD

Mengying Shi

Yoichiro Shimizu
Jungwook Shin

Almon S. Shiu, PhD
Ashma Shiwakoti

Thomas B. Shope, PhD
Hemant I. Shukla, MS

Jeffrey V. Siebers, PhD
Donna M. Siergiej, PhD
Jeffrey H. Siewerdsen, PhD
Edward Silberstein

Justin D. Silkwood, MS
Michael D. Silver, PhD
Dustin Simonson

Vivek Singh

Kamal Singhrao, PhD
Lester Skaggs, PhD
Stanley E. Skubic, PhD
Eric Daniel Slessinger, MS
Krzysztof Slosarek
Angela M. Smith, MS
Chad A. Smith, PhD
Koren Smith, MBA, MS
Maria Smith

Michael G. Snyder
Flavio Augusto P. Soares, DMP
Katherine Rose Sobota
Emilie T. Soisson, PhD
Gopi Solaiappan, PhD
Andrew J. Soldner, MS
Ahmed H. M. Solieman
Milo Solomito, PhD
Justin B. Solomon, PhD
Mitchell Sommerville, MS
Haijun Song, PhD
Ju-Young Song, PhD
Neelu Soni, MS

Dima Soultan, MS

David C. Spelic, PhD
James R. Spencer, MS

Benjamin O. Spieler

Senthamizhchelvan Srinivasan,

PhD
Shiv P. Srivastava, PhD
Franz Josef St. George, PhD
R. Jason Stafford, PhD
Leonard Stanton, MS
Keith M. Stantz, PhD
Stuart J. Starr, PhD
Sotirios Stathakis, PhD

Eric L. Stauffer, MS
Jennifer M. Steers, PhD
Joseph Steiner, PhD, BS
Keith A. Stenroos
Jessica G. Stephens, MS
David Sterle
David A. Sterling, MS
Erika A. Stewart, MS
Joshua B. Stoker, PhD
Radka Stoyanova
Sven-Erik Strand, PhD
David M. Strongosky, MMSc
Stephen C. Strother, PhD
Dennis N. Stroud, MS
Kenneth Strubler, MS
Matthew T. Studenski, PhD
Terry A. Stupar, PhD
MembTiru S. Subramanian,
PhD
Edward Sudentas, PhD
Predrag Sukovic
Thomas A. Sullivan, MS
Deborah A. Summa, PhD
Harikrishna Efti Sundaresan
Joseph L. Surace, MS
Petal Padmini Surujpaul
Steven G. Sutlief, PhD
Crowe Suzaine
Kazumichi Suzuki, PhD
Michelle M. Svatos, PhD
Aaron A. Svoboda, MS
David J. Swanberg, MS
John W. Swanson, PhD
Kevin J. Sweeney
James L. Sweet, MS
lorahim B. Syed, ScD
Marcel M. Szal, MS
Janos Szanto, PhD
Timothy P. Szczykutowicz, PhD
Andrzej Szechter, PhD
Martin Szegedi, PhD
Mohammad A. Tabatabai

Hidenobu Tachibana, PhD
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Joseph M. Takahashi
Yutaka Takahashi, PhD
Daniel P. Talenti, MS
Kentaro Tamura

Rie Tanaka, PhD

Shikui Tang, PhD

Puangpen Tangboonduangiit,

PhD
Wesley Daniel Tarvin, MS
Michael Tassotto, PhD
Riad A. Tawil, PhD
David D. Taylor, MS
Edward Taylor
Tovi Tedrow
Ching-Ling Teng
Charles R. Tenney, PhD
Terence B. Terilli, MS
John J. Thaman, MS
Emilie Theophile
Francois Therriault-Proulx, PhD
Peter J. Thirunelli, MS
Andrew S. Thomas, PhD
Michael Dean Thomas, MS
Cynthia Lynn Thomason, PhD
Kai E. Thomenius, PhD
David A. Thompson, MS
Amy Threlkeid
Frank Dorego Tierney, MMSc
Benjamin Titz, PhD
Brian C. Tom, PhD
Celalettin Topbas
Ronald E. Tosh, PhD
Mark S. Towsley, MS
H. Julian Tran, PhD
Samuel Trichter, DrPH
Erik J. Tryggestad, PhD
Virginia Tsapaki, PhD
Tzu-Chi Tseng
Floyd H. Tuley, PhD
Nathan J. Tuoch, MS
Robert F. Turco, PhD
Julius V. Turian, PhD

Jim Turmel, MS

Lawrence C. Tynes
Wolfgang Ullrich
Richard Umeh, PhD
John C. Upton, MS
Jaime Urribarri, MS

Satoru Utsunomiya

Gnanaprakasam Vadivelu, MS

Christian Valdes, PhD
Yanisley Valenciaga, PhD
Johannes van de Geijn, PhD
Wiliam G. Van de Riet, PhD

Astrid van der Horst

Wilhelm J. van der Putten, PhD

Christine Van Dyk

Richard L. Van Metter, PhD
Elisabeth C. Van Wie
James J. VanDamme, MS
Lisa Vandenberg

Jean Vander Horst

William H. VanderWall, MS
Stephen Vastagh, MBA

Arivazhagan Vasudevan, MS

Sathiyanarayanan K. Vatyam,

MS
Ruth E. Velasco-Schmitz, PhD

Vaidehi Venkatakrishnan, PhD

Tessa Vike

Yevgeniy Vinogradskiy, PhD

Ramasamy G. Virudachalam,

PhD
Andries G. Visser, PhD
James Voss
Kevin M. Vredevoogd, MS
James Joseph Vucich, MS
Teodor G. Vulcan, PhD
Carl Joseph Vyborny, PhD
Shada J. Wadi-Ramahi, PhD
Donald Keith Wadsworth, MS
David S. Waid, MS
John Matthew Wait, MS
Michelle Waite
Anthony John Waker, PhD
Mary Waldron, MS

Steven A. Wallace, PhD
Thomas P. Walsh, MS
Barbara Walters
Matthew D. Walters, MS
Alisa I. Walz-Flannigan, PhD
Shuying Wan, PhD
Danny JJ Wang

Dongxu Wang, PhD
Hao-Cheng Wang

Hui Wang, PhD

Lu Wang, PhD

Peng Wang

Shih-Ping Bob Wang
Shuo Wang

Yagang Ray Wang, MS
Yuenan Nancy Wang, PhD
Earl S. Warden, PhD
Lizette Warner, PhD
Peter G. Watson, PhD
Elizabeth Watt

Adam M. Watts

Jared H. Weatherford, MS
David A. Weber, PhD
Aaron Joseph Webster
William R. Wedding, MS
Georg A. Weidlich, PhD
Gisbert Weigl, PhD

Emily Weissenfluh
Michael D. Weldon
Jered R. Wells, PhD

Ning Wen, PhD

Jingxi Weng

Barry W. Wessels, PhD
Susan Westerling

Jon W. Wetzel, MS

Karen D. Wheeler, MS
Brendan M. Whelan, MMSc
Thomas J. Whitaker, PhD
Pamela White, MP
Heather M. Whitney, PhD
Paul R. Wickre, MS

Mario Wiedenmeier

Krishni Wijesooriya, PhD

Steven R. Wilkins, PhD
D. Allan Wilkinson, PhD
Virgil M. Willcut, MS
Kendrick J. Williams
Michael D. Williams, PhD
Revlion O. Williams, PhD
Charles E. Willis, PhD
Joshua M. Wilson, PhD
Lydia J. Wilson

Robin W. Winsor

Peter A. Wisner

Mark R. Wolanski, PhD
Margaret A. Wolf, MS
Ronald Keith Wolff, PhD
Myron Wollin, MS
Jochem Wolthaus
Roland Wong, MS
Tania Rosalia Wood, PhD
Kaley E. Woods
Michael Eric Woodward, PhD
Don E. Wrede, PhD
Kenneth Wright
Andrew Wu, PhD
Chuan Wu, PhD
Genevieve N. Wu, PhD
Jackie Wu

Lin Wu

Nathan A. Wu, MS
Qiuwen Wu, PhD
Tianming Wu

Haonan Xiao

Li Xiong, PhD

Zhenyu Xiong, PhD
Tong Xu, PhD

Zijie (Sue) Xu, MS
Martin J. Yaffe, PhD

Di Yan, DSc

Susu Yan, PhD

Bin Yang, PhD

Claus Chunli Yang, PhD
Jun Yang, PhD
Nai-Chuen Yang, PhD
Wensha Yang, PhD
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Yaxiang Yang, PhD
Youming Yang, PhD
Zhitong Yang, PhD
Weiguang Yao
Mahmoud Yagoub, MS
Laura Marie Yarusso, PhD
Jin-Song Ye, MS

Mei-Yu Yeh

CeYl

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

Lori Young, PhD

Lifeng Yu, PhD

Victoria Y. Yu, PhD

Chun Yuan, PhD
Mohammed K. Zaidi, MS

Roja Zakariaee, PhD
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Niloufar Zakariaei

David A. Zamora, MS

Ali Zarafshani

Loren A. Zaremba, PhD

Lee Anne Zarger, MS
Joseamid Zayas

Di Zhang, PhD
Haifeng Zhang
Hualin Zhang, PhD
Jun Zhang

Lei Zhang

Mutian Zhang, PhD
Paul Bo Zhang
Shujun Zhang
Xiping Zhang, PhD
Yunkai Zhang, PhD
Bo Zhao, PhD

Jay J. Zheng, PhD
Yi Zheng, MS

Jingeng Zhu, PhD

Lei Zhu

Ronald Zhu, PhD
Tong Zhu, PhD
Xiaofeng Zhu

Ling Zhuang, PhD

Eric C. Zickgraf, PhD
Frank E. Zink, PhD
Jeananne M. Zink, MS

Imran Zoberi

Jacqueline Esthappan Zoberi,

PhD
Gil Zweig, MS
Piotr Zygmanski, PhD

Organizations

AAPM Connecticut Regional
Chapter
AAPM Mid Atlantic Chapter

Accelerator Systems INT inc

Advanced Radiation
Measurements, Inc

CDS

Colorado Association in
Medical Physics (CAMP)

Evelo Singer Sullivan Group

Greater Cincinnati Foundation

Huestis Medical

IMPAC Software

Jewish Federation Cincinnati

Landauer, Inc.

LAP of America Laser
Applications LLC

MDS Nordion

Newark Radiation Oncology

Phantom Laboratory, Inc.

Philips Healthcare

Standard Imaging, Inc.
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