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Education & Research Fund Annual Report 2017

he AAPM Education & Research

(E&R) Fund is a collection of funds
that support the development of
our vital medical physics profession
by funding strategic education and
research programs such as seed
grants for early-career researchers,
matching support for clinical
residency programs, and fellowships
for PhD students. Over 100 such
grants, residencies, and fellowships
have been awarded since the
inception of the Fund over 20
years ago. Also, the Fund is used to
attract undergraduates to medical
physics and to promote diversity by
supporting Summer Undergraduate
Fellowships and the Diversity
Recruitment Through Education and
Mentoring (DREAM) Program.

In 2017, the AAPM Education &
Research Fund supported more
than $400,000 in programs, whose
budgets were funded by gifts from
AAPM members and our sister
societies and by AAPM revenues. As
always, AAPM is extremely grateful
for these generous gifts.

The following awards were funded
through the E&R Fund in 2017:

¢ Research Seed Grants

Science Council, through its
Research Committee, was
funded $75,000 to support three
research seed grants for new
researchers in the field.

gaf.aapm.org

¢ Imaging Physics Residency
Program Grants

In 2013, AAPM and the
Radiological Society of North
America (RSNA) partnered to
support eight imaging physics
residency programs, either
diagnostic or nuclear medicine,
with the goal of their becoming
Commission on Accreditatfion
of Medical Physics Educational
Programs (CAMPEP) accredited
prior to resident graduations.
The AAPM and RSNA each
contributed $560,000, which
funded eight $140,000 program
grants; each institution received
$35,000 per year for four years,
which the institution matched.
With the expenditure of $105,000
in 2017, this program was
completed.

¢ Nuclear Medicine Physics
Residency Program Grants

In 2016, AAPM and the Education
and Research Foundation

(ERF) for Nuclear Medicine and
Molecular Imaging-Society of
Nuclear Medicine and Molecular
Imaging (SNMMI) partnered to
support two imaging physics

in nuclear medicine residency
programs with the intent that the
awardee institutions will continue
to fully support the programs

and that they become CAMPEP
accredited prior to graduation

of the first resident. AAPM and
ERF-SNMMI each contributed
$70,000, which funded two
$70,000 program grants, and
each institution received $35,000
per year for two years, which the
institutions matched. With the
expenditure of $70,000 in 2017,
this program was completed.

Graduate Fellowships in Medical
Physics

Earnings from the AAPM
Education & Research Fund
funded $36,000 to support the
first of two years for the fellow
selected for the 2017-2019 RSNA/
AAPM Graduate Fellowship in
Medical Physics and the second
of two years for the fellow
selected for the 2016-2018 AAPM
Graduate Fellowship in Medical
Physics.

Summer Undergraduate and
DREAM Fellowships

Education Council, through its
Education & Training of Medical
Physicists Committee (ETC), was
funded $35,000 to support seven
undergraduate fellowships in
the Summer Undergraduate
Fellowship Program (SUFP) and
another $40,000 to support eight
undergraduate fellowships in the
Diversity Recruitment Through
Education and Mentoring
(DREAM) Program.
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¢ Presentation and Publication
Awards

Multiple named, endowed

E&R Funds supported awards
given for the best abstracts

and presentations at our

Annual Meeting, for the best
papers published in AAPM's
journal Medical Physics, and

for distinguished lectureships at
AAPM Meetings. These include
(1) the Jack Fowler and Jack
Krohmer Junior Investigator
Awards, (2) the John R. Cameron
Young Investigator Awards, (3)
the Farrington Daniels Award, (4)
the Moses and Sylvia Greenfield
Award, (5) the Anne and Donald
Herbert Distinguished Lectureship
in Modern Statistical Modeling,
(6) the Carson/Zagzebski
Distinguished Lecture on Medical
Ultrasound, and (7) the Award for
Innovation in Medical Physics and
Education.

2017 AAPM E&R Fund Expenses Budget
Funding Sources for Awards
Total =5427,872

¢ Cultivation Awards

Awards aimed at cultivating
junior medical physics researchers
and providing medical physics
education included (1) five
early-stage researcher awards
from the AAPM Science Council
Associates Mentorship Program,
(2) five AAPM Expanding Horizons
Travel Grants, (3) five AAPM

Best Awards, and (4) six AAPM
Summer School Scholarships.

The benevolence of our members
and sister societies is greatly
appreciated, without which these
programs and awards would

not be possible. AAPM reports

in the following pages details

of these programs, 2017 award
recipients, and testimonials,
which demonstrate the enormous
value the recipients place on

the value of this support. As you
read the report, visualize how

these programs impact our
medical physics profession by
attracting bright, young people
intfo our profession, encouraging
development of quality graduate
and resident medical physics
education programs, rewarding
outstanding achievement, and
helping develop outstanding
research scientfists, all resulting
from contributions to our AAPM
Education & Research Fund.

B AAPM Operations (Pass-through)
B RSNA Contributions (Pass-through)

AAPM E&R Fund

M General Expenses and Overhead

Distribution of sources that funded 2017 E&R programs. Overhead costs are charged to the E&R Fund.
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2017 REVIEW

Grants & Fellowships

The Research Seed Funding Grant

Three $25,000 grants were awarded to provide funds to develop exciting investigator-initiated concepts, which will
hopefully lead to successful longer term project funding from the NIH or equivalent funding sources. Funding for the
12-month grant period began July 2017. Research results are submitted for presentation at future AAPM meetings.

(See AAPM website for more details, including eligibility requirements)

Sponsored by the AAPM Science Council through the AAPM Education & Research Fund

Jiming Zhang, PhD

CHI St. Luke’s Health-Baylor
St. Luke's Medical Center
Houston

“Infra-Treatment Monitoring of Magnetic Resonance
Imaging Guided High Intensity Focused Ultrasound Surgery
(MR-HIFU) using Acoustic Radiation Force Imaging to
Improve Outcomes”

For patients undergoing high-intensity focused
ultrasound (HIFU) surgery, a common problem is that
there can be a substantial mismatch between tissue
volume ablated (based on thermal dose delivered)
during the treatment to the eventual necrosis volume
that is observed after freatment. My prior research
work identified a potential source of this mismatch
arises from the perfusion response of the tissue to
heating, and underscored the need for developing
non-contrast MRI based biomarkers to monitor the
progress of HIFU ablation during surgery.

The seed grant from AAPM helped me to propose
and fest how three different MR imaging based
biomarkers — changes in tissue stiffness, tissue
transverse relaxation rate, and tissue diffusivity due to
thermal ablation — can help evaluate tissue response
to thermal ablation during HIFU surgery without using
contrast. Furthermore, these MRI based biomarkers
can be measured by using existing MR guided HIFU
device without the need for additional hardware
and software. The funding has helped me complete
the implementation of these methods and test

these methods in phantoms and in ex vivo fissue
(completion of the phase 1 of the proposal), and
these results have been submitted to the 2018 Annual

Meeting. We are in the process of getting approval
for animal studies for in vivo evaluation. | am
excited about pursuing this work that can provide
an objective, non-invasive marker for evaluating
patient specific response to thermal ablation during
HIFU surgery, and may have broader applications
for all thermal ablative procedures. | am hopeful
that the preliminary data obtained using this seed
funding proposal would form the basis of a larger NIH
application which would help to establish me as an
independent researcher in this exciting field.

Hao Zhang, PhD

Johns Hopkins University
Biomedical Engineering

& o

“Ultra-Low-Dose Lung Nodule CT Surveillance Using Prior-
Image-Based Reconsfruction”

With the AAPM Seed Funding Grant | am able to
investigate an exciting idea to prospectively predict
prior image regularization strength for prior-image-
based reconstruction (PIBR) methods. This addresses
the major challenge of PIRB and helps people to
understand and control PIBR performance. The
extensive experimental results from this project
provide strong evidence of the efficacy of our
proposed framework, which also paves the way for
clinical translation of PIBR in CT-based lung nodule
surveillance to substantially reduce the radiation
exposure to patients. | sincerely appreciate the grant
to support this exciting project and will share our
studies in the 2018 AAPM Annual Meeting.
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Don Vernekohl, PhD

University of Stanford
Radiation Oncology

|
\Z

“Enhanced X-ray Fluorescence Instrumentation for Fast High-Resolution Imaging”

The AAPM Seed Funding Grant provided resources to conduct initial experiments with a polycapillary X-ray for XFCT
imaging. The field of XFCT imaging experienced high interest in recent years as a concept of XFCT predicts manifold
application in molecular imaging, cancer freatment, and radiation oncology. While several experiments have
validated the theoretical performance of the modality in bench-top experiments, the field is currently preparing the
first preclinical in-vivo measurements. The use of polycapillary X-ray optics has the potential of being the key solution
to speed up acquisition times required for preclinical in-vivo imaging. The resources of the grant were used to acquire
a polycapillary optic and a state-of-the-art silicon drift detector. The results of the experiments were used to prepare
a K99 application, which is an NIH Career Transition Award.




AAPM/RSNA Imaging Physics Residency Grants

In 2013, AAPM and the Radiological Society of North America (RSNA) partnered to support eight imaging physics
residency programs, either diagnostic or nuclear medicine, that previously had neither been supported by AAPM
nor submitted an application to CAMPEP for accreditation. The intent was that the awardee institutions will continue
to fully support the imaging physics residencies and that they become CAMPEP accredited prior to resident
graduations. AAPM and RSNA each contributed $560,000, which funded eight $140,000 program grants; each
institution received $35,000 per year for four years. Each institution was expected to provide matching support,
resulting in two years of full support for two residents.

Sponsored by the AAPM Board of Directors and RSNA through the AAPM Education & Research Fund

The AAPM/RSNA Imaging Physics Residency Grants have accomplished their purpose with all eight programs
becoming CAMPEP accredited in Imaging Physics (table below). See AAPM Education & Research Fund Annual
Reports 2015 and 2016 for individual resident reports and testimonials.

Year Year of Initital

of Award Institution Program Director Accreditation

University of Alabama at

2013 L Sharon L White, PhD 2016
Birmingham

2013 WIEmENE] SIeEr KEeiing Lawrence N Rothenberg, PhD 2016
Cancer Center

2013 University of Wisconsin Frank N Ranallo, PhD 2017

2014 Emory University Jonathan A Nye, PhD 2014

2014 University of Chicago Zheng Feng Lu, PhD 2014

2014 Duke University Medical Ehsan Samei, PhD 2016
Center

2014 University of Oklahoma Health ;4o eoh R Sonnad, PhD 2016
Science Center

2014 Indiana University School of Yun Liang, PhD 2017

Medicine
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AAPM and ERF-SNMMI Residency Grants

AAPM and the Education and Research Foundation (ERF) for Nuclear Medicine and Molecular Imaging-Society of
Nuclear Medicine and Molecular Imaging (SNMMI) partnered to support two imaging physics in nuclear medicine
residency programs that have submitted an application to CAMPEP for accreditation or will submit one in a timely
fashion. The intent was that the awardee institutions will continue to fully support the imaging physics in nuclear
medicine residencies and that they become CAMPEP accredited prior to graduation of the first resident. AAPM
and ERF-SNMMI each contributed $70,000, which funded two $70,000 program grants, and each institution received
$35,000 per year for two years, which the institutions matched. With the expenditure of $70,000 in 2017, this program
was completed.

Sponsored by the AAPM Board of Directors and ERF-SNMMI through the AAPM Education & Research Fund

These grant awards commenced in 2016 and information on the two residents was reported in the AAPM Education
& Research Fund Annual Report 2016. The AAPM/ERF-SNMMI Residency Grants in Imaging Physics (Nuclear Medicine)
are accomplishing their purpose with one of the programs having achieved CAMPEP accreditation in Nuclear
Medicine Physics (table below).

Year of Initital

Institution Program Director Accreditation

Stony Brook University N
2016 Medical Center Terry M Button, PhD 2009
2016 g e Beth A Harkess, PhD 2009

Health System

* CAMPEP accredited in Nuclear Medicine Physics Option.




Graduate Fellowships

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

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

RSNA/AAPM Graduate Fellowship (2017-2019)

Qiyuan Hu

University of Chicago

Receiving the RSNA/AAPM Graduate Fellowship is a fremendous honor and | am fruly grateful for the support it
provides as | start my medical physics career. This year, | started my graduate study at The University of Chicago
Medical Physics program and the fellowship has provided me with part of my stipend and tuition support. So far, |
have been doing research rotations in different labs to learn about a variety of research topics and acquire diverse
skillsets. This experience has been invaluable and has helped me gradually formulate a clear research interest and
career direction. The support provided by the fellowship will go a long way in helping me advance in my medical
physics career, and | look forward to more exciting experiences throughout this journey.

AAPM Graduate Fellowship (2016-2018)

Rebecca L Culcasi

Wayne State University

(see AAPM Education & Research Fund Annual Report 2016 for personal statement)
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Summer Undergraduate Fellowship Program

The Summer Undergraduate Fellowship Program is a 10-week (40 hours per week) summer program designed fo
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 $5,000 stipend from AAPM.

(See AAPM website for more details, including eligibility requirements)

Sponsored by the AAPM Education Council through the AAPM Education & Research Fund

Raymond Fang

Mentor:
Rao FH Khan, PhD

Washington University School
of Medicine

|
b
4-?;.

The dosimetric impact of physical density variations
on the commercial Eclipse™ electron Monte Carlo
(eMC) algorithm and the import of tessellated CAD
models intfo GEANT4 were investigated. The Eclipse™
eMC algorithm is used to calculate radiation dose
from electron beam transport through patients. This
Macro Monte Carlo algorithm fransports particles
through a patient CT volume based on pre-calculated
probability density functions. Material assignment
within the patient CT volume is dependent on a
Hounsfield Unit (HU) to physical density conversion
table. However, measured HU depends on factors
such as CT machine, reconstruction algorithm and
tube voltage. Thus, natural variations in the HU to
physical density conversion table exist. Systematic
literature review of HU measurements of the CIRS

062 phantom and Gammex Tissue Characterization
Phantom was done to capture clinically relevant
physical density variations and generate HU fo
physical density conversion calibratfions. Radiation
dose from electron beams was calculated using the
reference curve in the Treatment Planning System
(TPS) and HU to physical density calibrations found in
literature. Statistically significant differences in dose
distribution and 90% isodose volume were found when
different HU to physical density calibrations were used
by the TPS. However, 3D gamma index evaluation
indicated that these differences in dose distributions

Department of Radiation
Oncology
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were not clinically significant in the Planning Target
Volume at the 3% and 3mm level.

GEANT4 is a C++ based software that is capable

of simulating the passage of electfron and photon
beams through matter using Monte Carlo schemes.

The geometries of the components of the LINAC are
complicated and often require CAD designs to represent
the geometry accurately. The import of tessellated CAD
designs infto GEANT4 using the CADMesh library was
evaluated. It was found that CAD geometries could

be imported info GEANT4 and that the resulting Monte
Carlo simulations generated realistic dose distributions.
Dosimetrically relevant parameters of the resulting dose
distributions were calculated and specific phenomena
such as interleaf leakage could be evaluated.

Byron Grant

Mentor:
Maryellen L Giger, PhD

The University of Chicago

Department of Radiology/
Medical Physics

A deep convolutional neural network machine
learning approach was investigated as a method of
determining image quality in Thoracic CT images. A
radiologist rating was given to 72 thoracic CT image
cases, which each contained roughly 300 image
slices. Using a support vector machine, features
extracted from the deep neural network were
compared with the case rating, and an area under
the receiver operating curve was used to assess
efficacy. This approach was compared with previous
methods for quantifying CT image quality.



Reed Michael Kolany

Mentor:
Alistair K Templeton, PhD

Rush University Medical Center

Department of Radiation
Oncology

This past summer, as one of the 2017 AAPM Summer
Undergraduate Fellows, was the most rewarding
research experience | have had thus farin my
academic career. | was fortunate enough to spend
10 weeks working alongside my mentor, Dr. Alistair
Templeton, and the rest of the Department of
Radiation Oncology at Rush University Medical Center
in Chicago, IL. The project | worked on investigated
the prophylactic nature of the incidental irradiation
from stereotactic radiosurgery in the development

of brain metastases. | learned how to read radiology
reports for MRIs and navigate the freatment planning
system Eclipse. The purpose of the project was to
determine if the incidental iradiation from SRS did in
fact have prophylactic effects, and if that was true,
to determine a baseline dose which discourages

the incidence of new metastases. | was able to
present my results to the entire physics team in the
department, | have started a paper infended to be
submitted for publication, and | drafted an abstract to
be submitted for the poster session at AAPM 2018. As a
whole, the fellowship program confirmed my desire to
pursue a career in medical physics and provided me
with experience and professional connections needed
when applying to graduate schools.

&

Timothy Patrick McMullen

Mentor:
Krishna Wijesooriya, PhD

University of Virginia Health
Systems

Radiation Oncology
Department

This summer, | worked on a clinical data analysis
project with Prof. Krishni Wijesooriya. We specifically
looked aft treatment-related lymphopenia as it
relates to radiation dose to blood-rich fissue in lung
SBRT treatments. Following data analysis, | wrote a
manuscript based on the results we observed. This
manuscript was edited by Prof. Wijesooriya, Dr. James
Larner of the University of Virginia Department of
Radiation Oncoloqgy, and Dr. Clayton Alonso, one
of Dr. Larner’s residents. We are currently finalizing
the manuscript for submission to a journal. Below is a
slightly edited version of the albstract | wrote for our
project:

Treatment related lymphopenia (TRL) is a side-effect of
radiation therapy. Moderate to severe TRL decreases
immunological function, causing suppression of
immunoresponse to solid fumors as well as increased
susceptibility to infection. Severity of TRL has been
shown to correlate with inferior outcomes for patients
with solid fumors of various tissues. Incidence of TRL
among solid tumor patients has provided an impetus
for the identification of lymphocyte-depleting factors.
We have conducted statistical analysis of clinical
data collected at the University of Virginia Medical
Center for 94 solid lung tumor patients treated at

our facility via Stereotactic Body Radiation Therapy
(SBRT) between 2008 and 2016. For each patient,

the maximum dose and the integral dose to vital
anatomical structures were extracted from treatment
plans created using Phillips Pinnacle® software. This
dose information was analyzed in conjunction with
refrospective complete blood count (CBC) panels in
an effort to identify significant correlations between
fissue-specific doses and post-tfreatment acute
lymphocyte depletfion (ALD). We have idenfified
significant positive correlations between ALD and dose
to the great vessels as well as between ALD and dose
to healthy lung tissue. Additional findings include that
ALD is more strongly correlated with tissue-specific
integral dose than with tissue-specific maximum dose
in the tissues studied.Increased irradiation of healthy
lung tissue and great vessel tissue is correlated with
increased ALD. As such, an increased emphasis should
be placed on avoiding significant iradiation of these
fissues. Our results also indicate that tissue-specific
integral dose is a superior predictor of ALD when
compared with fissue-specific maximum dose.

The AAPM SUF gave me an opportunity to work under
a highly-supportive research advisor as well as to
practice my science writing skills and gain a further
understanding of how research is conducted in a
clinical environment. The AAPM SUF has also facilitated
my efforts to become a first-time published author in
a peer-reviewed journal, and | hope all goes well with
the manuscript | wrote this summer. Ultimately, this
program provided me with a fantastic opportunity to
develop as a scientist, and | intend to build on these
experiences as | enter my senior year of college and
begin to determine the next steps in my career.
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Joseph G Scotto

Mentor:
Jan PO Schuemann, PhD

Massachusetts General Hospital

Department of Radiation
Oncology/Physics Division

To evaluate the impact of the DNA density on the
induction of radiafion damage, a chromatin rosetfte
of specific densities was simulated in TOPAS-nBio. In
addition, another DNA representations, plectonemic
supercoiled DNA, was modeled utilizing harmonic knot
parameterizations.

Daniel Seiter

Menftor:
Assen S Kirov, PhD

Memorial Sloan-Kettering
Cancer Center

Department of Medical Physics

This summer at Memorial Sloan Cancer Centerin

NYC has been incredible. Dr. Kirov is a kind, helpful,
thoughtful advisor. He always respected my ideas and
confributions. He not only made sure | felt welcome

in his own department (Nuclear Medicine), but

was also happy to infroduce me to professionals in
every specialty of medical physics and the research
community at large. The professional connections

| have made and the research experience | have
gained will help me enormously in my career.

My summer project involved autoradiography

of biopsies taken from radioactive gel. As the gel
decayed, data points were taken once or twice
per half-life. The response of the autoradiography
methods, once plotted against the corresponding
specific activity of the gel, creates a calibration
curve. In clinical image guided biopsies of tumors,
this calibration curve will be used to determine
the specific activity of patient tissue based on the
autoradiography response to the specimen.

On the side, | worked fo install openGATE on a
60-processor computer. | was completely new to
Linux, but with the guidance of my advisor managed
to develop a working proficiency. With patience,

we successfully compiled and installed GEANT4,
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ROQOT, and GATE's other complicated dependencies.
GATE will be used to run advanced Monte Carlo
simulations based on the geometry and physics of our
autoradiography experiments, hopefully providing
support for our observations and conclusions.

Mark Elliott Tracy

Mentor:
Clemens Grassberger, PhD

Massachusetts General
Hospital

Department of Radiation
Oncology/Physics Divison

I worked in the Physics Division at Massachusetts
General Hospital with Clemens Grassberger, PhD.

It was a wonderful educational experience, but
more importantly, the work excited me because it
has the potential fo improve outcomes for cancer
patients. The goal of the project was to use machine
learning models to predict outcomes for patients with
medulloblastoma.

Current clinical practice is to classify patients as
either standard or high risk according to a handful

of criteria, including metastasis, patient age, fumor
histology, and residual tumor size after surgery. |

was able to show using data for 120 patients from
two clinical studies that this clinical risk stratification
was not a statistically significant predictor of patient
outcomes. After mining data for informative features,
| demonstrated that machine learning models are
much more useful tools for identifying at-risk patients
than clinical risk stratification. This work showed, in
particular, that hematological toxicities recorded
during treatment are significantly related to patient
outcomes. These phenomena—the inadequacy

of clinical risk stratifications and the apparent
importance of blood toxicities—are not unique to
medulloblastoma; we repeated the analysis with a
dataset of liver cancer cases and found similar results.
| plan to continue working on this project after the
conclusion of the 10-week AAPM program. Ongoing
work includes paring down the set of features used to
classify medulloblastoma patients without sacrificing
model accuracy. As | begin my senior year in the fall, |
will be exploring opfions to pursue a career in medical
physics, due in part to my experience in this program.



Diversity Recruitment Through Education and Mentoring Program (DREAM)

The Diversity Recruitment Through Education and Mentoring Program (DREAM) is a 10-week (40-hours per week)
summer program designed to increase the number of underrepresented groups in medical physics by creating new
opportunities, outreach, and mentoring geared towards diversity recruitment of undergraduate students in the field
of medical physics. Students participating in the program are placed into summer positions that are consistent with
their interest. Selected for the program on a competitive basis, DREAM fellows receive a $5,000 stipend from AAPM.

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

Jasmine J Byard

Mentor:
George Sgouros, PhD

Johns Hopkins Medical
Institute

Department of Radiology/
Division of Nuclear Medicine

Jeongin Choi

Mentor:
Andrew D A Maidment, PhD

University of Pennsylvania

Department of Radiology/
Physics Section

Over the summer, | investigated a new calibration
method for the next generation tomosynthesis
(NGT) system. The NGT system intfroduces additional
geometric movements to conventional digital breast
tfomosynthesis acquisition geometries to provide
isotropic super resolution. This benefit of the NGT
system is only achievable with precise geometric
calibration. Following the work by a previous (2016)
AAPM SURF William Ferris, a new calibration method
using virfual line segments of the same phantom
was investigated. Additionally, two algorithms fo
compensate for lower than desired precision in
manufacturing the phantom were tested. Using this
calibration method, magnification digital breast
tomosynthesis was also performed. Tomographic
image reconstructions successfully demonstrated
isotropic SR and magnified SR.

I had an amazing experience here at Penn with

Dr. Maidment and | would like to thank AAPM for
providing this opportunity. Also, | recently submitted an
abstract for SPIE conference in February.

Ann K Kogler

Mentor:
Mark Bennett Williams, PhD

University of Virginia

Department of Radiology
and Medical Imaging

This summer, as part of Dr. Mark Williams' radiology
and medical imaging lab, | helped to develop

an intfraoperative imaging system that maps the
distribution within the patient of radioisotope-labeled
fracers for the detection of potentially cancerous
lymph nodes. The system reconstructs a 3-D image

of the sources of the measured radiation to assist
surgeons in locating and removing the nodes. The
system uses a light, handheld gamma camera whose
position and orientation in space are tracked by a pair
of infrared cameras, providing real-time visualization
of the radioactive tracers. As part of this project, |
have been able to assist in the debugging of some
technical issues we have encountered, especially
those involving a compensation mechanism installed
in the system that is designed to ensure constant
gamma camera gain in conditions of fluctuating
temperature, such as those in the operating room.

In preparation for the human trial, | assembled,
refined, and completed the system’s user manual.
This process involved using radioactive point sources
and phantoms to test the calibration protocols for
the equipment, to test the sensitivity and resolution

of the camera, as well as to detail the scanning
procedures used to acquire the 3-D images. This
research experience has given me hands-on exposure
to medical physics research and the opportunity to
experience the collaboration of research with clinical
medical practice by working with surgeons and
participating in a human trial.
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Ruvini Navaratna

Mentor:
Daniel A Low, PhD

UCLA

Department of Radiation
Oncology

With the AAPM Fellowship, | was able to spend 10
weeks at UCLA doing research in medical physics
under the guidance of Dr. Daniel Low. | studied
internal-external correlation in fast helical thoracic

CT scans. In commercial 4D-CT, scan images are
acquired at the same time as a signal from an
external breathing surrogate. It is important that the
breathing surrogate signal has a strong correlation
with the internal tissue motion. To test this, | calculated
the correlation between the motion of multiple
anatomical points and a non-invasive abdominal
bellows signal for fourteen patients who underwent
repeated fast helical CT. Ultimately, we wanted to

see whether the surrogate’s ability to accurately
predict breathing motion is dependent on surrogate
location and/or patient. | am very grateful to AAPM for
providing me with this award to give me this extremely
valuable experience.

Melton Douglas Parham, Jr.

Mentor:
Steven Palefsky, PhD

Elekta, Inc.

Operational Physics

| evaluated the quality of iViewDose, a gross detector
error software, by inducing several errors under
confrolled conditions. These errors included: patient
setup, change in energy, beam symmetry, and
change in anatomy.
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In addition, | learned about medical physics and being
a medical physicist. This included several reading
assignments, attending lectures taught by Elekta
physicists, networking with other medical physicists
across the country, and learning the daily QA of
medical physicists and the process of daily clinic life.

Stacy L Mendez

Mentor:
Wu Liu, PhD

Yale University School of
Medicine

Therapeutic Radiology

I am arising senior at Fairfield University. This year my
internship was at the Yale University Medical Center.

| was mentored by Dr. Lui Wu, who is an assistant
professor in the Department of Therapeutic Radiology,
Yale University, New Haven, CT. | was given an EYE
structure/model project to be created in C++ using
Geant4 as the 3D image or simulator.

Constructing the EYE was very challenging and one
of the hardest tasks | have ever done in computing.
The completion of the structure of the eye without the
parts fook me three weeks followed by an additional
three weeks to add the cornea, lens, macula, optic
nerves, retina, choroid, and the sclera. | handed

a successful completed EYE model to Dr. Wu eight
weeks later. The best feeling was seeing that Dr. Wu
was really pleased with my eye model and is using it
for future research projects. In addition, | am elated
that this project will be published and my name will be
included.

This internship has helped unveil the best in me. Turning
fear into strength and knowing what | am capable of
has made me a stronger and more confident person,
one who is able to take on many challenges. | must
say, | impressed myself.



Azmul H Siddique

Mentor:
Jennifer B Smilowitz, PhD

University of Wisconsin

Department of Human
Oncology and Medical
Physics

With any radiotherapy techniques, patient setup
plays a significant part for an accurate delivery of the
tfreatment plan. Patients are positioned on the couch
depending on the technique and machine used,

but in most radiation therapy, daily or weekly image
scans are taken to position the patient according to
plan. In helical tomotherapy, MVCT images of patients
are acquired, compared, and registered with the
freatment planning CT image prior to delivering the
freatment fraction. This registration process allows

the radiation therapists to position the patient in the
translational (x, y, z) and rotational (pitch, yaw, roll)
axes. However, the couch for tomotherapy cannot
account for pitch and yaw setup error due to
rotational inability in those directions. Thus, to increase
the tfreatment delivery accuracy with tomotherapy,

it is important to quantify the magnitude of pitch and
yaw setup error and assess the dosimetric effect as a
result.

The AAPM DREAM Summer 2017 project speculated
the magnitude of pitch and yaw setup error by
gathering anonymized patient data set and re-
registering daily MVCT images for every fraction

to obtain the error. Then using a stand-alone dose
calculator developed at Accuray, the dosimetric
effect for several degrees of pitch and yaw setup
errors were calculated. Furthermore, to compare and
verify the results from the stand-alone dose calculator,
measurements on a solid water phantom were
carried out by first iradiating the phantom with the
same patient plan followed by adding small degrees
of error. Lastly, the provided solution by Accuray

to account for yaw setup errors was also tested by
irradiating the water phantom including the error but
with a corrected delivery plan that accounts for the
inaccuracy.

Amanda Swanson

Mentor:
Harald Paganetti, PhD

Massachusetts General
Hospital

Department of Radiation
Oncology/Physics Div.

During my fellowship, | worked with Drs. Paganetti and
Trofimov to evaluate the dose distortion caused by
eyelid refractors in proton therapy freatments of uveal
melanoma. | used Monte Carlo simulations in TOPAS
to model various tfreatment parameters, including

a model freatment based on a patient’s alignment
images and treatment plan. | simulated the dose
delivered to an eye with a lid retractor partially in the
freatment field to determine whether the distortion
could be significant enough to warrant consideration
in freatment planning. At the close of my internship, |
presented my results and began writing a report on my
findings.

While working on the project, | observed much of

the process for uveal melanoma treatments, as

well as daily QA procedures and various treatments

at the Burr Proton Center at MGH. | learned a

great deal about how Medical Physics research is
planned, conducted, and presented by attending
departmental seminars and | significantly improved my
programming capabilities.

This fellowship provided me with an excellent
opportunity to familiarize myself with Medical

Physics, gain valuable skills to further my career and
make lasting connections with fellow physicists. The
researchers at MGH were remarkably welcoming, and
| am very grateful to have worked with them!
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2017 REVIEW

Presentation & Publication Awards

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

Farrington Daniels Award

This award is for the best paper on Radiation Dosimetry published in Medical Physics in 2016.
Presented in 2017, it went to (left to right) Jeffrey F Williamson, Dong Han and Jeffrey V Siebers
for their paper “A linear, separable two-parameter model for dual energy CT imaging of proton
stopping power computation,” Medical Physics 43(1), 600-612 (2016).

Moses and Sylvia Greenfield Award

This award is for the best paper other than Radiation Dosimetry published in Medical Physics
in 2016. Presented in 2017, it went to Ludwig Ritschl, Jan Kuntz, Christof Fleischmann and Marc
Kachelriess for their paper “The rotate-plus-shift C-arm trajectory. Part I. Complete data with
less than 180° rotation,” Medical Physics, 43(5), 2295-2302 (2016).

Jack Fowler Junior Investigator Award

This award was established in honor of Jack Fowler, PhD, Emeritus Professor of Human Oncology
and Medical Physics, University of Wisconsin. The award was presented to Yunhe Xie, PhD,
University of Pennsylvania, for the top scoring abstract submitted by Junior Investigators, who
entered the competition, entitled “First Clinical Prompt Gamma Imaging for in Vivo Range
Verification in Pencil Beam Scanning Proton Therapy.”

Jack Krohmer Junior Investigator Award

This award was established in honor of Jack Krohmer, PhD, a pioneer in the medical physics
community. The award was presented to Timur Alexeev, PhD, University of Colorado School

of Medicine, for the best abstract submitted to the Scientific Program of the AAPM Annual
Meeting, judged according to criteria of significance, innovation, and the potential for major
scientific impact in an area of cutting edge interest in medical physics, entitled “Development
and Evaluation of a Two Dimensional Antiscatter Grid for CBCT.”

Award for Innovation in Medical Physics Education

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 teaching
strategies (feam teaching or adulf learning efforts), or novel educational materials (lectures,
websites, or other innovations). This year's award went to Debbie Gilley, MPA, International
Atomic Energy Agency, for her presentation “Improving Saftey and Qualifying Radiotheraphy
Using Web-Based Learning.” This award was made possible by a generous request from the
estate of Dr. Harold Marcus.
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Anne and Donald Herbert Distinguished Lectureship in Modern Statistical Modeling

On Tuesday, August 1 at the AAPM Annual Meeting, invited lecturer, Daniel Krewski, PhD, MHA, Nafural Sciences
and Engineering Research Council of Canada Chair in Risk Science, Professor and Director, McLaughlin Centre
for Population Health Risk Assessment, University of Ottawa, delivered his lecture “Modeling Exposure-response
Relationships for lonizing and Non-ionizing Radiation.”

Carson/Zagzebski Distinguished Lecture On Medical Ultrasound

On Wednesday, August 2 at the AAPM Annual Meeting, invited lecturer, Lihong Wang, PhD, Bren Professor of
Medical Engineering and Electrical Engineering, from the California Institute of Technology, delivered his lecture
“Photoacoustic Tomography: Multi scale Imaging from Organelles to Patients by Ultrasonically Beating Optical
Diffusion.”

John R. Cameron Young Investigator Awards

The Young Investigator’s Symposium is a competition in honor of University of Wisconsin Professor Emeritus John R.
Cameron, PhD. The 10 highest scored abstracts submitted for the Symposium are selected for presentation, from
which the top three presentations receive awards. 2017 winners were:

1st place: Ashley Rubinstein 2nd place: Suzanne Lydiard 3rd place: Jordan Slagowski

The University of Texas MD Anderson University of Sydney; Auckland District  University of Wisconsin-Madison

Cancer Center Health Board “Inverse-Geometry CT with a

“A Pre-Clinical Study of Radiation- “First Cardiac Radiosurgery MLC Rotating C-Arm: Implementation On
Induced Lung Toxicity When Treating  Tracking Results” the Scanning Beam Digital X-Ray
in a Strong Magnetic Field” System”
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2017 REVIEW

Cultivatiion Awards

AAPM Science Council Associates Mentorship Program

The program has been established to recognize and cultivate outstanding researchers at an early stage in their
careers with the goal of promoting a long-term commitment to science within AAPM. The program uses the

process of “shadowing” to integrate the Associates into 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 travel costs
including flight, hotel and meeting registration) to attend two consecutive AAPM Annual Meetings, including the pre-
meeting activities associated with each Committee.

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

e Christina L Brunnquell, PhD

Mentor: Kristy K Brock, PhD
The University of Texas MD Anderson Cancer Center

¢ Xuanfeng Ding, PhD

Mentor: Robert Jeraj, PhD
University of Wisconsin

¢ Austin M Faught, PhD

Mentor: Lei Dong, PhD
University of Pennsylvania

AAPM Expanding Horizons Travel Grant

¢ Elizabeth Huynh, PhD

Mentor: Jean M Moran, PhD
University of Michigan Medical Center

¢ Rongxia Zhang, PhD

Mentor: Timothy C Zhu, PhD
University of Pennsylvania

The Expanding Horizons Round 2 awards up fo ten travel grants per year, each up to $1,000, for the purpose of
providing additional support for student and trainee travel to conferences that are not specifically geared toward
medical physics. The travel grant is designed to provide an opportunity to broaden the scope of scientific meetings
aftended in order to introduce students and trainees to new topics which may be of relevance to medical physics
research and which may subsequently be incorporated into future research in order to progress the field in new
directions.

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

¢ Fahed Alsanea

The University of Texas MD Anderson Cancer Center

¢ Carlos Cardenas, MS

The University of Texas MD Anderson Cancer Center

¢ William Donahue

Louisiana State University
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e Evan Harvey

University of Wisconsin

¢ Reza Taleei, PhD

UT Southwestern Medical Center



Team BEST / AAPM Award

healthcare for everyone

TeamBest

Your True Partner

Team BEST provides funding for five fellowships in the amount of $1,000 each, to be used for
fravel, food and lodging expenses to attend the Annual Meeting. AAPM provides complimentary
Annual Meeting registration for each recipient, including social functions. Team BEST also
provides a plaque for each of the five fellowship recipients.

The Sponsored by Team BEST through the AAPM Education & Research Fund
e Timur Alexeev, PhD e James Spencer, M$
University of Colorado, School of Medicine Duke University Medical Center
Radiation Oncology Radiation Oncology

e Sang Ho Lee, PhD

e Chunhao Wang, PhD

Memorial Sloan Kettering Cancer Center Duke University Medical Center

Medical Physics

e Juan Montoya

Radiation Oncology

University of Wisconsin

Medical Physics

Summer School Tuition Scholarships

Summer School Tuition Scholarships were in the form of a full waiver of tuition fees for the entire AAPM 2017 Summer
School. This award is available to applicants who are in the first five years of their careers in medical physics.

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

¢ Ning Cao, PhD

e Tony Law, MS

University of Washington Cancer Treatment Centers of America
¢ Michael Carlson, DMP  Irina Vergalasova, PhD
Arthur G James Cancer Hospital Rutgers Robert Wood Johnson Medical School

* Qiyong Fan, PhD

e Kai Yang, PhD

University of Nebraska Medical Center Massachusetts General Hospital
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2017 REVIEW

Closing Statement

report conveys the worthwhile activities supported by
the AAPM E&R Fund and the value of your contributions,
encouraging additional member support for the AAPM
Education & Research Fund. Although the success of these
programs depends on the diversity of current funding, the
AAPM aims to increase its dependence on earnings from
the E&R Fund through future growth. Below, see information
on the E&R Fund balances at the end of 2017, revenues for
2017, and member contributions in 2017.

The AAPM Development Committee hopes that this

We ask each AAPM member to participate and to consider the

current incentive, availability of 1:1 matching funds from AAPM for

gifts no less than $500 per year to our Five-Year Pledge Program,

which was initiated in January 2016 by the AAPM Board of
Directors.

(visit: www.aapm.org/education/edfundintro.asp)

Our members truly appreciate

and thank you for your support. On the
following pages is a listing of the many who
have given their support to the Fund.

Kenneth R Hogstrom, PhD
Chair, AAPM Development Committee
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W General Fund, Unendowed
M General Fund, Endowed Corpus

2017 AAPM E&R Fund Account Balances ® General Fund, Endowed Activity

Total = $2,146,971 m Named Funds (17), Unendowed
B Named Funds (5), Endowed Corpus

m Named Funds (5), Endowed Activity

Distribution of AAPM E&R Fund account balances between endowed and non-endowed accounts at end of 2017. Numbers in
parentheses indicate the number of accounts in each Fund type.

m Member Contributions

2017 AAPM E&R Fund Revenues ® Investment Income/Unrealized Gains

Total = $748,370 » Other Professional Societies

B AAPM Budget (Pass-through)

Sources of E&R Fund revenues used to fund 2017 awards and to grow the Fund.

M General, Unendowed, Single (192)
H General, Unendowed, 5-year (42)
= Named Funds, Unendowed (51)

B Named Funds, Endowed (0)

m General, Endowed (56)

2017 AAPM E&R Member Contributions
Total = $153,093

Distribution of member contributions to different types of accounts of the AAPM E&R Fund in 2017. Numbers in parentheses
represents the number of gifts. The General, Unendowed, 5-year amount reflects the total of first-time pledges in 2017.
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CONTRIBUTORS
to the Education & Research Fund (as of May 24, 2018)

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

Diamond
Contributors
$20,000 and Above

Individuals

Paul Carson
Bruce Curran
John Geary, Il
Donald Herbert
Radhe Mohan
Ewa Papiez
William West
James Zagzebski

Organizations

AAPM

AAPM Northwest Chapter

AAPM Southeast Chapter

Radiological Society of North
America

Individuals

Hassaan Alkhatib

Stephen Balter

Libby Brateman

Arnold Cohen

Jerome Dare

Colleen Desrosiers

Robert Dixon

Kunio Doi

John Gibbons

Joel Gray

Moses Greenfield

Leroy Humphries

James Kereiakes

Faiz Khan

Charles Lescrenier

Bob Liu

Christopher Marshall

Mary Ellen Masterson-
McGary

Richard Michaels
Richard Morin
Ravinder Nath
Jatinder Palta
Yakov Pipman
Alfred Smith
Edward Sternick
Stephen Thomas
Donald Tolbert
Edward Webster
Ann Wright

Ellen Yorke

Organizations

AAPM Florida Chapter

CIRS

AAPM New York Regional
Chapter - RAMPS

Gold Contributors
S$5,000 - S9,999

Individuals

Peter Almond

Gary Barnes
Joseph Blinick

Jing Cai

Edward Chaney
Anonymous Donor
Jimmy Fenn
Theodore Fields
Richard Geise

Carri Glide-Hurst
Per Halvorsen
Joseph Hellman
William Hendee
Michael Herman
Kenneth Hogstrom
Walter Huda
Edward Jackson
Jennifer Lynn Johnson
Kenneth Kase
Carolyn Kimme-Smith
John Laughlin

Zuofeng Li
Nai-Hsiang David Liu
Eric Lobb

Sam Lott

Thomas Mackie
Edwin McCullough
Mary Meurk

Tariq Mian
Shantilata Mishra
Adel Mustafa
Robert Nishikawa
Barbara Orton
Colin Orton
Jacques Ovadia
Ervin Podgorsak
James Purdy
Robert Sanford

J. Anthony Seibert
Anil Sethi

Renu Sharma
Chengyu Shi
Nagalingam Suntharalingam
Larry Sweeney
Russell Tarver
Robert John Wilson
Kenneth Wright
Raymond Wu
Fang-Fang Yin

Organizations

Medical Physics Foundation
Team BEST

Silver Contributors
$2,500 - S4,999

Individuals

Jerry Allison
Farideh Bagne
Maria Chan
Joseph Deasy
Nicholas Detorie
Lynne Fairobent
G. Donald Frey

Maryellen Giger

Hy Glasser

Steven Goetsch
David Lee Goff
John Hale

Jung Ho

Geoffrey Ibbott

C. Clifton Ling
James Chi-Wing Liu
Harold Marcus
Melissa Carol Martin
James McDonough
Sharon McMillan
Robert Morton
Daniel Pavord
Robert Pizzutiello
Don Ragan
Lawrence Rothenberg
Guy Simmons
Donna Stevens
Raymond Tanner
Kenneth Ulin
Kenneth Vanek
Shirley Vickers
Michael Yester

Organizations

AAPM Southern California
Chapter

North American Chinese
Medical Physics
Association
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Copper Contributors
S$1,000 - $2,499

Individuals

Suresh Agarwal
Muthana S.A. Al-Ghazi
Howard Ira Amols
Daniel Bassano
John Bayouth
Joseph Beach
Arthur Boyer
Priscilla Butler
Jean Jacques Chavaudra
Zhe (Jay) Chen
Charles Coffey
Edmund Cytacki
Maximian Felix D'Souza
Indra Das

Jun Deng

James Deye

Karl Farrey

David Findley
Doracy Fontenla
D. Jay Freedman
Gary Fullerton
Zailu Gao

Lee Goldman
Madhup Gupta
Russell Hamilton
Oliver Hanson
Joanna Harper
John Hazle

Philip Heintz
Maynard High
Jerald Hilbert

F. Eugene (Gene) Holly
Donald Holmes
Alan Huddleston
Kristina Huffman
Margie Hunt
Mary Ellen Jafari
Kalpana Kanal

C. Karzmark
Angela Keyser
James Kortright
Jack Krohmer
Danny Landry
Louis Levy

Liyong Lin

Eric Loevinger

Larry Luckett

Gary Luxton

Chang Ming Charlie Ma
Mahadevappa Mahesh
Mary Martel

Michael McNitt-Gray
Matthew Meineke
Michael Mills
George Mitev

Mary Moore

Lee Myers

Walter Nikesch
Arthur Olch

Kishor Patel
J.Thomas (Tom) Payne
Jacob Philip

Chester Reft

Susan Richardson
Mark Rivard
Christopher Serago
Shakil Bin Shafique
Charles Shang
Douglas Shearer

S. Jeff Shepard
Melvin Siedband
Douglas Simpkin
Larry Simpson
James Smathers
David Spencer

Perry Sprawls

Jean St. Germain
Richard Stark
George Starkschall
John Sweet

David Switzer
JamesTerry

Bruce Thomadsen
Sugata Tripathi

Jon Trueblood

John Washington
Christopher Watchman
Martin Weinhous
Marilyn Wexler
Gerald White
Thomas White
Jeffrey Williamson
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John Willins

John Winston

Charles Wissuchek
John Wong

Qing-Rong Jackie Wu
Ching-Chong Jack Yang
Qinghui Zhang

X. Ronald Zhu
Organizations

AAPM Great Lakes Chapter

AAPM Missouri River Valley
Chapter

AAPM New England Chapter

Connecticut Area Medical
Physics Society — CAMPS

Northwest Medical Physics
Center

The American Board of
Radiology

Bronze Contributors
S500 - $999

Individuals

Gail Adams
E.Theodore Agard
B. (Wally) Ahluwalia
Parham Alaei
John Antolak
Samuel Armato
Ben Arnold
Edward Bacza
Morris Bank
Jonathan Bareng
Mark Belanich
Anthony Blatnica
Harry Bushe
Stewart Bushong
Gene Cardarelli
David Carlson
Sandra Chan
Kenneth Chu
Kenneth Coleman
Stéphanie Corde
Wesley Culberson
Joanna Cygler
Cupido Daniels
Jesus Davila

Domenico Delli Carpini
Paul DelLuca

Shivaji Deore

Arden Dockter
Derek Dolney

Karen Doppke
Robert Duerkes
James Durlacher
Issam El Naga

Scott Emerson
Ravimeher Errabolu
Jennifer Hann Fisher
Martin Fraser
James Galvin

Cal Glisson

Paul Goodwin
Michael Gossman
Bennett Greenspan
Nilendu Gupta
David Gur

Vijay Harwalkar
Bruce Hasegawa
Chris Hearn

Shawn Heldebrandt
Frank William Hensley
Randall William Holt
Lincoln Hubbard
Gulkan Isin
Jian-Yue Jin

Zheng Jin

Loretta Johnson
Steven Jones

Philip Judy

Haejin Kang

Paul Keall

Assen Kirov
Nicholas Koch
Michael Kowalok
Bradford Krutoff
Roger Ladle

Lisa Lemen

Min Leu

David Lightfoot
Dale Litzenberg

Hui Helen Liu

Joel Thomas Love
Xiaoyi Lu

Gig Mageras



Eugene Mah
Stephen Mahood
William Malloy
Lesley Ann Malone
Alex Markovic
David Marsden
Martha Matuszak
William McCarthy
Christopher Melhus
Albert Mesa

Jeffrey Messinger
David Metcalf

Jose Morales Monzon
David Nelson

Olabode Thomas Ogunleye

Mark Oldham

Brent Parker
Stephanie Parker
Norris Parks

E. Ishmael Parsai
Baldev Patyal

Paula Petti

Douglas Pfeiffer
Bhaskaran Pillai
Richard Popple
Nicole Ranger
Surendar Rao
Bimba Rao

Prema Rassiah-Szegedi
Miguel Rios

Gene Robertson
Peter Rosemark
Isaac Rosen
Narayan Sahoo
Javier Santos
Vikren Sarkar

Alan Schoenfeld
Cheryl Culver Schultz
Jan Seuntjens
Deborah Shumaker
Warren Sinclair
Rene Smith

Jerry Soen

Kelly Spencer
Robert Stanton

K. David Steidley
Palmer Steward
Thomas Stinchcomb

John Sweet

Philip Tchou

Sean Thomas Toner
Suzanne Topalian
Earl Trestrail

Jacob Van Dyk
Linda Veldkamp
Xiaoyang Betsy Wang
Steven Wang
Richard Wendt
Brian Wichman
Mark Bennett Williams
John Wochos
Wesley Wooten
Yulong Yan

Cedric Yu

Ning Yue

Omar Zeidan
Pengpeng Zhang
Andy Zhu

Timothy Zhu

Terry David Zipper

Organizations

AAPM North Central Chapter

American Board of Radiology
Foundation

Cancer Treatment Services,
San Diego LLC

Contributors
Up to $499

Individuals

Charles Able

Rami Abu-Aita
Armando Acha
Rafael Acosta
Bijoyananda Adhikary
Bipin Agarwal
Alfred Agostinelli
Ayoola Akinradewo
Waleed Al-Najjar
Anthony Alaimo
Katherine Albano
Ismail AIDahlawi
Mazin Alkhafaji
Scott Alleman
Albert Alter

Amiaz (Ami) Altman
Barrak AlZomaie
Maxwell Amurao
Steven Amzler
Lowell Anderson
Michael Andre
Jacqueline Andreozzi
Ryan Andreozzi
Erin Angel

David Applebaum
Tatsuya Arai

Gary Arbique
Benjamin Archer
Michalis Aristophanous
Elwood Armour
Sankar Arumugam
Prakash Aryal
Frank Ascoli

Sarah Ashmeg
Alfred Asprinio
William Aubin
Chantal Audet
Luther Aull
Shahid Awan
Bulent Aydogan
Glaister Ayr
Steven Babcock
Rajeev Badkul
Esther Baer

Bing Bai

Colin Bailey
Michael Bailey
Thomas Baker
John Balog
Robert Barish
Margaret Barker
Maxine Barnes

J. Ed Barnes

Amar Basavatia
Mario Basic

Jerry Battista
Wolfgang Baus
Alan Baydush

Magdalena Bazalova-Carter

Frederick Becchetti
Stewart Becker
Teri Bedard

Greg Bednarz

Richard Behrman
Dan Beideck

Areg Bejanian
Clyon Wayne Bell
Matthew Belley
Jose BenComo

J. Douglas Bennett
Ishtiaq Bercha

Jon Berens

Carl Bergsagel
Laszlo Berkovits
Kenneth Bernstein
Ryan C. M. Best
Sareth Bhaskaran
Jagdish Prasad Bhatnagar
William Bice
Tewfik Bichay
Charles Bischof
Paul Black

Tyler Blackwell
Margaret Eddy Blackwood
Olivier Blasi
Joseph Blechinger
Michael Bligh
Anna Bliss

Frank Bloe
Douglas Boccuzzi
Steve Boddeker
Jonathan Boivin
Frank Bolin

Rex Allen Boone
William Boone
Nancy Boote

Evan Boote
Patrick Booton
Giovanni Borasi
Klaus Borkenstein
Amy Bornholdt
Maxence Borot
David Borrego
Thomas Bortfeld
Cristina Boswell
John Boudry

J. Daniel Bourland
Robert Boyd
Suresh Brahmavar
Maria-Ester Brandan
David Brett
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Megan Bright

A. Bertrand Brill
Ajit Brindhaban
Kristy Brock

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

Shelley Marie Bulling
Arthur Burgess
Katharin Burkhardt
Chandra Burman
Vera Burtman
Sheila Bushe
Wayne Butler
Terry Button
Carlos Caballero
Christopher Cain
Warren Campbell
Desmi Campbell
Kari Cann

Ray Capestrain
Roberto Capote Noy
M. Paul Capp

Rex Cardan

James Carey
Robert Carver

Alan Cassady
Elena Castle

Laura Cervino

Dev Chakraborty
David Chamberlain
Sarah Chamberlain
Marc Chamberland
Bun Chan

Sha Chang

Chang Chang
Weishan Chang

Vorakarn Chanyavanich

Nicolas Charest
Paule Charland
Lili Chen

Yan Chen

Yie Chen
Xudong Chen

Hao Chen

Yu Chen

Huaiyu Heather Chen-Mayer
Joey Cheung

Alice Cheung
Ti-Chuang Chiang
Charles Chipley
Byung-Chul Cho
Chinwei Helen Chow
Emmanuel Christodoulou
Sung Sil Chu

Suzanne Chungbin
Andrei Ciura

R.Todd Clark
Laurence Clarke

John Phillips Clewlow
Robert Close

Lora Cognata

Micha Coleman

Mark Colgan

Charles Collins-Fekete
Jeffrey Colvin

Robert Comiskey
Joseph Conlon

Leigh Conroy
Christodoulos Constantinou
Virgil Cooper

Robert Cormack
Nathan Corradini
Kevin Corrigan
Gregory Courlas
George Coutrakon
Mary Cox

Tim Craig

LaToya Crayton
Richard Crilly

Barbara Croft

Phillip Cubbage

J. Adam Cunha

John Cunningham
Seth Cupp

Michael Curry

Maria Czerminska
Mojtaba Dahbashi
Ingvild Dalehaug
Antonio Damato
Andrew Daniel
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Giridhari Dash
Rabten Datsang
Lawrence Dauer
Alan Daus

Jaydev Dave

Todd Davisson
Carlos de Almeida
Fermin De la Fuente-Calvo
Stephanie Degenkolb
Allan deGuzman
Marie-Eve Delage
Marilynn Delamerced
John DeMarco
Dharmin Desai
Nicole Detorie
Anees Dhabaan
John Dicello

Deon Dick

Sonja Dieterich
Renato Dimenstein
George Ding
Meisong Ding

Kai Ding

David Djajaputra
Cristina Dodge
Steven Dolly
Gregory Dominiak
William Donahue
Lei Dong

Hang Dong

Eileen Donnelly
Elangovan Doraisamy
Godwin Dorbu

Kai Dou

Jingjing Dougherty
Sean Dresser
Joseph Driewer
Kathleen Driggers
Dick Drost

Donald Dubois
Nancy Dubois
Justin Ducote
Jenny Dueck
Michael Dumas
Jose Luis Dumont
Richard Dunia
Stephen Dunn

Laura Durance
James Durgin
Mario Dzemidzic
Anton Eagle
Matthew Earl
James Eddy

Jason Edwards
Kenneth Ekstrand
Emmanuel Ekwelundu
Franz Englbrecht
Michael Epps

Jon Erickson
Nsikan Esen

Carlos Esquivel
Casimir Eubig
Thomas Michael Evans
Bruce Faddegon
Jessica Fagerstrom
Benjamin Fahimian
Sean Bedilion Fain
Tony Falco
Jonathan Farr
Austin Faught
Yuxin Feng

Peter Fessenden
Kenneth Fetterly
Derek Fiedler

Juan Filomia
Charles Finney
Everardo Flores-Martinez
David Followill

Eric Ford

Mary Fox

Colleen Fox

Eric Frederick
Derek Freund
Stanley Fricke
Shannon Fritz
Stephanie Frost
Vincent Frouhar
Lei Fu

Sandra Gabriel
Hubert Gabrys
Cynthia Anne Gaffney
Robert Gandy
Kenneth Ganezer
Jonas Garding



Jeffrey Garrett
Brenden Garrity
Azucena Garzon
Steven Anthony Gasiecki
Caryn Geady

Ryan Geiser
Barbara Geiser
William Geisler
James David George
Georgi Georgiev
Charles Geraghty
Bruce Gerbi

Eduard Gershkevitsh
Ermias Gete
Stavroula Giannouli
Joseph Giardina
Gregory Gibbs
Gurtej Gill

Michael Gillin
Patrick Glennon
Markus Glitzner
Christine Gnaster
Andrew Godley
David Lloyd Goff
Daniel Gollnick
Raul Gonzales
Richard Goodman
Matthew Goodman
Michael Goodwiill
James Goodwin
Rebecca Graciano
Jasmine Graham
Michael Grams
Robert Grando
Edward Grant
Edward Graves
Joseph Greco

Anne Greener
Peter Greer

Heidi Greist

Jimm Grimm
Suzanne Gronemeyer
Guillaume Grousset
Shelby Grzetic
Mariana Guerrero
Suveena Guglani
Hong Guo

Bryce Gustafson

Scott Hadley

Mary Haik

Emily Hale
Homayoun Hamidian
Abdelkhalek Hammi
Rabih Hammoud
Carnell Hampton
Samuel Hancock
Lydia Handsfield
Justin Hanlon
Jorgen Lindberg Hansen
Nicholas Hardcastle
Peter Hardy

Mary Hare

Gayle Harnisch
James Harrington
Jamie Harris

Wendy Harris
Hubert Harrison
Amy Harrison
Katelyn Hasse
Mustapha Hatab
Lauren Haver
Herman Haymond
Robert Hearn
Robert Heaton
Colleen Heelan
Patricia Heffron-Cartwright
Gyorgy Laszlo Hegyi
Bret Heintz

Sheri Dawn Henderson
Margaret Henzler
Martin Herman
Margaret Hernandez
Pamela Herrin
Donald Hess

James Hevezi
William Hinson

Joe Ho

Russell Hobbie
Gregory Hodges
Simeon Hodges
Mark Hoffman
Michael Hoffman
David Hoffman
Kenneth Hoffmann
David Holdford
Timothy Holmes

Giang Hong
Roger Howell
Dimitre Hristov
Ching-Yi Hsieh
Tom Hu

Long Huang
Jessie Huang
ChiHuang
Michael Huberts
Emily Hubley
Geoffrey Hugo
Susanta Hui
Cecilia Hunter
Martina Hurwitz
Abrar Hussain
Jason Huynh
Tobin Hyman
Lynda lkejimba
Mark Ingram
Razvan lordache
Shima Ito

Emeka Izundu

Leo Jablonski
Michael Jacobs
Dustin Jacgmin
Sachin Jambawalikar
Joshua James
Christopher James
Daniel Januseski
Andrew Jeffries
Todd Jenkins
Glenn Jennings
Xun Jia

Lihui Max Jin
Peter Johnsamson
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Derrick Johnson
Amirh Johnson
Joshua Johnson
Donald Johnson
Ernest Jones
Bernard Jones
Leendert Simon Jonker
Chandra Prakash Joshi
Sonal Joshi
Christopher Kabat
Stergios Kaidas
Philip Kallenberg

Arun Kaluskar
Srijit Kamath
Thomas Kampp
Wee-Saing Kang
Alexander Kapulsky
Tania Karan
Alireza Kassaee
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Sunil Kavuri

Iwan Kawrakow
Abdul Kazi
William Tyler Kearns
Carl Keener
Dennis Kehoe
Jeffrey Kemp

Alan Kepka

Adam Kesner
Timothy Keys
Kevin Khadivi
Tseggy Kharkhuu
Hee-Joung Kim
Jong Oh Kim
Jong-Hyo Kim
ChangSeon Kim
Sung-Kyu Kim
Jinkoo Kim
Hwiyoung Kim
Erica Kinsey
Bernadette Kirk
Steven Kirkpatrick
Gokhan Kirlik
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Rebecca Kitchen
Susan Klein

David Klein
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Tom Knoos
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Brandon Koger
Sandra Konerth
Xiang Kong

Sion Koren
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Stephen Kry
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M. Terry LaFrance
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Thomas Lang
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Donald Laury
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Jesse Lee

Tae Kyu Lee
Richard Lee
Heung-Rae Lee
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Sabrina Lehmann
Joerg Lehmann
Norman Lehto

Yu Lei

Edwin Leidholdt
Peter Leon
Daphne Levin
Craig Lewis
JinSheng Li
Guang (George) Li
Shidong Li

X. Allen Li

Qijuan Li

Hua Li

Bruce Libby

Eugene Lief

Pei-Jan Lin

Teh Lin

Mu-Han Lin

Haydee Maria Linares
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Venkata Narayana
Lingampally

Jill Ann Lipoti

Edna Lipson

Michael Liu

Wu Liu

Yu Liu

Hing-Har Lo

Lily Lodhi

Salmen Loksen

Jeffrey Long

John Lontz

Michele Loscocco

Dale Michael Lovelock

Daniel Low

Hsiao-Ming Lu

Xing-Qi Lu

Zhengfeng Lu

Lanchun Lu

Anne Lucas-Quesada

Steven Luckstead

Bruce Lulu

Arvid Lundy

Wendell Lutz

Jingfei Ma

Lijun Ma

Rongtao Ma

William Maclntyre

Mark Madsen
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Alphonso Magri
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Merrill Mann

Sivasubramanian Manoharan
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Kristen McConnell
Joseph McDonald
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Matthew Palmer
Xiaoning Pan
Niko Papanikolaou
Joon Park

Daniel Pawlak
Todd Pawlicki
Adam Paxton
Stefano Peca
Alberto Pedalino
Qi Peng

Yong Peng

Shashi Perera
Angelica Perez-Andujar
Joseph Perl
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Stephen Peterson
Thomas Petrone
John Pfund
Christopher Pham
Doug Philip
Stanley Phillips
Gregory Pierce
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Ryan Price
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Alice Rogers
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Justin Roper
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Rachel Ross

Alan Rowberg

Carl Rowbottom
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Antje Ruehmann
Benjamin Rusk
Megan Russ

Kelly Ryan

Habib Safigholi
Krishnendu Saha
Erno Sajo

Ehsan Salari

Scott Sample

James Sample
Shigeru Sanada

Glen Sandberg
George Sandison
Sean Santoscoy
Stephen Sapareto
Arman Sarfehnia
Vythialingam Sathiaseelan
Jahangir Satti

Daren Sawkey

David Scaduto
Ernest Scalzetti
Daniel Scanderbeg
Edward Scarbrough
Giuseppe Sceni

Petra Schmalbrock
Matthew Schmidt
Christopher Schneider
Lisa Schober

L. John Schreiner
Reinhard Schulte
Raymond Schulz
Alexander Scott
loannis Sechopoulos
Abderrahmane Senhou
Venkata Seshadri
Zalak Shah

Nejdeh Shahbazian
Naimuddin Shaikh
Robert Shalek

Edwin Sham
Jonathan Shapiro
Anil Kumar Sharma
Shikuan She

Efrat Shekel

Nikul Sheth

Ren-Dih Sheu

Yoichiro Shimizu

Jungwook Shin

Almon Shiu

Thomas Shope

Hemant Shukla

Jeffrey Siewerdsen

Justin Silkwood

Michael Silver

Dustin Simonson

Kamal Singhrao

Ramon Alfredo Siochi

Lester Skaggs

John Skrobola

Stanley Skubic

Eric Daniel Slessinger

Jennifer Smilowitz

Koren Smith

Chad Smith

Angela Smith

Michael Snyder

Flavio Augusto Soares

Emilie Soisson

Andrew Soldner

Milo Solomito

Justin Solomon

Mitchell Sommerville

Ju-Young Song

Haijun Song

Dima Soultan

David Spelic

James Spencer

Senthamizhchelvan
Srinivasan

Shiv Srivastava

R. Jason Stafford

Leonard Stanton

Stuart Starr

Jennifer Steers

Joseph Steiner

Keith Stenroos

Stacy-Ann Stephenson

David Sterle

David Sterling

Joshua Stoker

Radka Stoyanova

Sven-Erik Strand

Keith Strauss

Stephen Strother

Dennis Stroud
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Kenneth Strubler
Matthew Studenski
Predrag Sukovic
Deborah Summa
Steven Sutlief
Crowe Suzaine
Kazumichi Suzuki
Michelle Svatos
Aaron Svoboda
David Swanberg
John Swanson
Ibrahim Syed
Timothy Szczykutowicz
Andrzej Szechter
Martin Szegedi
Hidenobu Tachibana
Joseph Takahashi
Daniel Talenti
Kentaro Tamura

Rie Tanaka

Shikui Tang
Michael Tassotto
Riad Tawil

David Taylor

Bruno Tchong Len
Tovi Tedrow
Ching-Ling Teng
Charles Tenney
Emilie Theophile
Francois Therriault-Proulx
Peter Thirunelli
Michael Dean Thomas
David Thompson
Amy Threlkeid
Benjamin Titz
Ronald Tosh

Mark Towsley
Samuel Trichter
Erik Tryggestad
Tzu-Chi Tseng
Floyd Tuley
Lawrence Tynes
Wolfgang Ullrich
Richard Umeh
John Upton

Jaime Urribarri

Satoru Utsunomiya
Gnanaprakasam Vadivelu
Johannes van de Geijn
William Van de Riet
Frank Van den Heuvel
Astrid van der Horst
Wilhelm van der Putten
Christine Van Dyk
Richard Van Metter
Elisabeth Van Wie
James VanDamme

Lisa Vandenberg
William VanderWall
Rafaela Varela Rohena
Stephen Vastagh
Arivazhagan Vasudevan
Sathiyanarayanan Vatyam
Ruth Velasco-Schmitz
Vaidehi Venkatakrishnan
Tessa Vike

Yevgeniy Vinogradskiy
Ramasamy Virudachalam
Andries Visser

Kevin Vredevoogd
Teodor Vulcan

Shada Wadi Ramahi
David Waid

John Wait

Anthony John Waker
Steven Wallace

Thomas Walsh
Matthew Walters
Barbara Walters

Alisa Walz-Flannigan
Dongxu Wang

Shuo Wang

Yuenan Wang
Hao-Cheng Wang
Yagang Ray Wang
LuWang

Shih-Ping Bob Wang
Earl Warden

Peter Watson

Elizabeth Watt

Adam Watts

Jared Weatherford

David Weber
William Wedding
Georg Weidlich
Emily Weissenfluh
Michael Weldon
Jered Wells
Michelle Wells
Ning Wen

Barry Wessels
Karen Wheeler
Pamela White
Krishni Wijesooriya
D. Allan Wilkinson
Virgil Willcut
Michael Williams
Revlon Williams
Kendrick Williams
Charles Willis
Joshua Wilson
Robin Winsor
Peter Wisner
Margaret Wolf
Ronald Keith Wolff
Myron Wollin
Jochem Wolthaus
Roland Wong
Kaley Woods

Don Wrede
Kenneth Wright
Tianming Wu
Andrew Wu
Genevieve Wu
ChuanWu
Qiuwen Wu

Li Xiong

Zhenyu Xiong
Susu Yan

DiYan

Nai-Chuen Yang
JunYang

Yaxiang Yang
Claus Chunli Yang
Wensha Yang
Laura Marie Yarusso
Mei-Yu Yeh

CeYl

Adam Yock
Shigeru Yokoyama
Jeongmin Yoon
Lori Young

Lifeng Yu

Victoria Yu

Chun Yuan
Mohammed Zaidi
Loren Zaremba
Lee Anne Zarger
Irene Zawisza
Joseamid Zayas
Hualin Zhang

Jun Zhang

Di Zhang

Haifeng Zhang
Xiping Zhang

Bo Zhao

Jay Zheng
Ronald Zhu
Ningsheng Zhu
Xiaofeng Zhu
Tong Zhu

Ling Zhuang

Eric Zickgraf
Frank Zink
Jeananne Zink
Jacqueline Zoberi
Imran Zoberi

Gil Zweig

Organizations

AAPM Connecticut Regional
Chapter

AAPM Mid Atlantic Chapter

Advanced Radiation
Measurements, Inc.

Amazon Smile

Colorado Association in
Medical Physics (CAMP)

Landauer, Inc.

LAP of America Laser
Applications LLC

Newark Radiation Oncology

Standard Imaging, Inc.

The Phantom Laboratory,
Inc.

Financial contributions listed were made between the dates of Janurary 1, 1990 and May 24, 2018. In preparing this report, every effort
was made to ensure it is complete and accurate. If your gift was listed incorrectly, or was omitted, please accept our sincere apologies.
Please contact AAPM at 571-298-1300 so that we may update our records.
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THE LEGACY GUILD

An AAPM Planned Giving Program

e dlready know that the American Association
\' V of Physicists in Medicine matters to you. You're
either serving as a volunteer leader on one — or many
— committees, you're involved in your chapter in some
capacity, or you've been a long-standing member of the
Association.

The mission of AAPM resonates with you, not only because
medical physics is your chosen profession, but because

you genuinely care about preserving, enhancing and
expanding the countless ways in which the work of medical
physicists affect the lives of people throughout the world.

Whether you're someone who has enjoyed a long
relationship with AAPM or a person who is new to the
field, what brought you to this point is a shared belief
that collaboration among many brings about change
and improves the human condition. In stewardship of the
profession, what do you wish your legacy to be?

As a planned giving vehicle in support of the Education and
Research Fund, the Legacy Guild has been established to
provide members with extended options to make a lasting
impact on the future of medical physics by putting their
donations to work — either today or after their lifetimes.

By opting to "pay it forward,” your giff to the Legacy Guild
provides valuable funding to ensure that generations of
young men and women whose interest in pursuing careers
in medical physics have access to the programs, services
and community platform that AAPM has pioneered

since 1958. And, as you might suspect, this wide range

of benchmark programming and vast volunteer network

nh AMERICAN ASSOCIATION
?V of PHYSICISTS IN MEDICINE

started smalll, grew wings and took flight over the course of
many years.

This is your opportunity to support the future of our
profession. When considering your gift, keep in mind that
no amount is too small and that you have any number of
options to discuss with your financial advisor. For instance,
you can commit to a gift of stock, life insurance, establish a
frust or a named donation as part of your estate planning.

The important thing is to start.

If you'd like to hear more about the Education and
Research Fund'’s Legacy Guild and ways you can
parficipate before you discuss your personal optfions with
your financial advisor, please contact Phyllis J. Doak,
Corporate Partnership Manager at AAPM, 571.298.1254, or
email her at phyllis@aapm.org.




The American Association afPhysicis’rs in Medicine
1631 Prince Street | Alexandria, VA 22314

(571) 298-1300 | 2018.capm@aapm.org
www.aapm.org
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