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The AAPM Education & Research Fund supports the development
of our great profession via the provision of seed money for research,
fellowships for Ph.D. students, and support for clinical residencies.
Without contributions from our generous members we would never
have been able to provide the now over 100 grants, fellowships and
residencies since the inception of the Fund 20 years ago. As always,
the AAPM is extremely grateful for the generous gifts from our
members.

Even though the Education & Research Fund realized an increase
in contributions in 2012, we continue to be well underfunded if we
are to provide all the support necessary to maintain our programs
at a desirable level. We desperately need more contributions from
members. In 2012, 124 members out of a total of 8,212 contributed
$100 or above. The profession is fortunate in that our average income
exceeds $175,000. Asking for a $100 contribution to support the
education and research endeavors of their professional society seems
a meager amount to give to ensure the future of Medical Physics for
the next generation.

We realize that many of you spread your philanthropy over
numerous charities but support for the future of your own profession
seems a worthy cause and one for which a meager contribution of
about 0.05% of your annual income is a worthy endeavor.

There are many AAPM members who give substantially more
than the $100 request we make each year. For example, last year we
received 50 individual contributions in the range of $200 to $3,000.
This generosity is greatly appreciated and in the following paragraphs
you will read testimonials from the graduate students, residents and
fellows whom these contributions supported.

In addition to support for the general fund, the AAPM received
almost $5,000 in contributions to the Endowment Fund. These
contributions remain permanently in the investment portfolio with
only the earnings on the funds used to support educational and
research activities.

The ‘named’ funds, contributed in the name of deceased members,
also received donations in 2012. These included the Cameron
Memorial, Glasser Memorial, John Hale Memorial, Doug Jones
Memorial, Krohmer Memorial, Laughlin Memorial, Loevinger
Memorial and the Ted Webster Memorial. In total, these funds
received $1,685.



The Education & Research Fund also tracks funding for awards
coming from within AAPM Councils and Committees, as well as
support from outside organizations. The following awards were
funded in 2012 through sources within and without the AAPM itself:

e The Education & Training of Medical Physicists Committee
(ETC) of the Education Council funded $20,000 in Summer
Undergraduate Fellowships and $8,000 in Minority
Undergraduate Summer Experience grants. Additionally,
one additional Summer Undergraduate Fellowship grant
was made possible by a contribution from the AAPM
Southern California Chapter.

e The Education and Training of Medical Physicists
Committee also funded one matching grant of $33,5000 for
a Clinical Residency in Imaging Medical Physics.

e The Awards & Honors Committee of the Administrative
Council awarded $4,500 in scholarships for the Summer
School and travel grants in the amount of $2,750.

e Science Council, under the sponsorship of the Research
Committee, awarded two $25,000 research seed grants to
new researchers in the field.

The Education & Research Fund independently funds two annual
awards of $18,000 each. These grants are the AAPM Fellowship
in Medical Physics and the AAPM/RSNA Fellowship in Imaging
Medical Physics. This latter award recognizes the contributions made
by RSNA in helping us establish the AAPM Education & Research
Fund in its infancy.

The AAPM is proud to include the following testimonials from
the recipients of our 2012 awards programs. These demonstrate the
enormous value the recipients place on this support. Please read
through the reports from the recipients to learn how the monies from
the Education & Research Fund are aiding in the development of their
careers.
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Joshua Grimes
Mayo Clinic Rochester

2012 AAPM Grant in Support of Clinical
Residency in Imaging

The recipient of the 2012 AAPM Grant in
Support of Clinical Residency in Imaging is
Joshua Grimes, Ph.D. Dr. Grimes has a PhD
in Medical Physics from the University of British
Columbia in Vancouver. His graduate thesis
research focused on patient-specific internal dose

calculation techniques for clinical use in targeted radionuclide
therapy. Dr. Grimes is a resident in the Mayo Clinic Rochester
Residency Program in Imaging Physics, which was accredited
by CAMPEP in 2010. The Mayo Clinic Rochester residency is a
three-year training program focusing on imaging for diagnosis and
image-guided interventional procedures which provides training
in all aspects of a medical imaging practice, including imaging
equipment specification, purchase, acceptance testing, ongoing
quality assurance, measurement and estimation of radiation
dose, evaluation and correction of artifacts and other specific
imaging problems, evaluation and implementation of new imaging
techniques. Rotations in radiography, fluoroscopy, angiography,
cardiac interventional, mammography, CT, MRI, ultrasound,
nuclear medicine, PET, bone densitometry and imaging informatics
are included.

Imaging physics residencies serve an important function by train-
ing physicists to work in a clinical environment. Grants of this type
support the establishment of residency programs to ensure the
availability of medical physicists with clinical training to support
quality, safety and innovation in medical imaging.



Magdalena Bazalova

Stanford University

2012 AAPM Research Seed Funding Grant
“Towards radiation therapy with very high-
energy electron beams”

Our 2012 AAPM Research Seed Funding Grant %
was used to investigate the feasibility of rapid \.”
radiotherapy with very high-energy electron °
(VHEE) beams through Monte Carlo simulations
and treatment planning studies.

First, we have compared three Monte Carlo codes for dose
calculations with VHEE beams and validated them with dose
measurements in homogeneous and heterogeneous phantoms
taken at SLAC National Accelerator Laboratory. We found good
dose agreement between the three Monte Carlo codes and between
Monte Carlo simulations and measurements.

Second, we have investigated the optimal treatment beam
parameters of VHEE radiation therapy with a number of patient
cases. Treatment planning optimization of VHEE radiotherapy
using a customized version of RayStation (RaySearch, Stockholm,
Sweden) revealed that VHEE plans are superior to plans delivered
with state-of-the art photon beam therapy.

Thanks to the AAPM award, we have made important progress on
our project investigating the feasibility of radiotherapy with VHEE
beams. Our research to date suggests that rapid treatments with
VHEE beams are indeed feasible.
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David Fried
2012 AAPM Graduate Fellowship

Since receiving the 2012 AAPM Graduate
Fellowship, I have been conducting research
under the mentorship of Dr. Laurence Court
at MD Anderson Cancer Center examining
the prognostic ability of tumor texture features
calculated from routine imaging. Tumor texture
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has been shown to be prognostic in lung, breast, and esophageal
cancers in terms of predicting patient outcomes. However,
prognostic ability has been predominantly demonstrated in
studies with small sample sizes and varying methods of texture
calculation.

To date, I have examined tumor texture features from both
primary and nodal disease in head and neck cancer patients in an
attempt to determine if texture features could also be prognostic
for malignancies of the head and neck. These analyses were
burdened by lack of sufficient sample size and features that were
initially significant but did not remain significant after correcting
for multiple hypothesis testing. Portions of this work have led
to an abstract that has been submitted to the 2013 AAPM Annual
Meeting. Currently, I am examining a large cohort of previously
treated lung cancer patients in an attempt to gather further data
regarding the prognostic ability of texture features in this patient
population.

The ultimate goal of this research is to not only determine features
that are prognostic but ultimately to generate accurate prediction
models of outcome based on tumor texture. This research could
aid the field of medical physics tremendously in that more effective
treatment methods may be implemented for patients who are less
responsive to standard therapies.
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Jaebum (Albert) Chung
2012 Summer Undergraduate Fellowship

The 2012 Summer Undergraduate Fellowship
from AAPM helped me gauge my interest
in physics in medicine. I gained valuable
experience in the field of X-ray imaging by
computer modeling X-ray images of a water
slab containing lesions with two contrast agents.
It is an approximation of a patient after ingesting

or dosed with contrast agents. The goal is to have the most clear
X-ray images with the two contrast agents by using a dual-energy
CT scanner. The project has been on-going even after the summer
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of 2012. Right now, I am working on how to properly distribute
the radiation dose between two energies to obtain the maximum
contrast.

From this experience, I discovered my interest in physics involving
photons. I will be pursuing a Ph.D. degree in Applied Physics at
Caltech and will be concentrating on fields related to quantum
optics and optoelectronics.

Thank you for the wonderful opportunity. I wouldn’t have been
where I am now without your help.
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Paul Leo
2012 AAPM Summer Undergraduate Fellow

Last summer (the summer of 2012,) I worked in the Radiation
Oncology Department of Loyola University Medical Center in
Maywood, Illinois. I conducted research in radiation therapy
treatment planning with Dr. Anil Sethi. Our project explored
the effectiveness of Monte Carlo treatment planning in certain
treatment geometries.

In radiation treatment planning, two common dose-delivery
algorithms are the Monte Carlo algorithm and the Pencil Beam
algorithm. The algorithms are used to determine what setup is
needed to deliver a
certain amount of
dose to a patient while
keeping the patient’s
vital organs safe.
However, the two
algorithms are very
different in nature.
Pencil Beam is a very
fast algorithm that 5o
is not too accurate in
certain situations (it
can cause too much
dose to be delivered to the patient.) Monte Carlo is an extremely
precise algorithm, but it is much slower than Pencil Beam. Monte

6




Carlo algorithm cannot be used in all radiation therapy treatment
planning (because it is so slow and hospitals would not be able
to function correctly with such slow treatment planning times,) so
it is the job of medical physicists to determine when Monte Carlo
algorithms are most appropriate. In other words, because Monte
Carlo can’t be used all the time (it is too slow,) our project was to
figure out when it needs to be used the most (i.e. the situations
under which Pencil Beam performs most poorly.)

Over the course of the summer we constructed a number of
phantoms and irradiated them with different geometries,
comparing the measured dose to the dose predicted by Pencil Beam
and by Monte Carlo. From these experiments we determined that
the Monte Carlo algorithm is necessary in situations where there is
a drop in density, such as at the lung-tissue interface. We explored
these results in a number of phantom geometries, several of which
have never been explored before in the academic setting.

We are currently working on writing a paper associated with our
findings. If published, our findings will hopefully be insightful
to medical physicists working in the field of radiation therapy
treatment planning (especially those who work in an environment
that involves Monte Carlo.)

On a personal level, this award allowed me to conduct research to
a more in-depth extent than I had ever done research before. It was
my first 9-5, 5-days-a-week research experience, and it gave me a
thorough view of how scientists function in the world of research.
The research itself, relating to radiation oncology, is very relevant to
my future plans (to become an oncologist.)



Lauren Rigsby

Middle Tennessee State University

2012 AAPM Summer Undergraduate Fellow

“A comparison between pencil beam and AAA calculation
algorithms for SBRT treatment planning”

Questions have arisen over the difference in the
dose calculated using iPlan’s pencil beam kernel
algorithm and Eclipse’'s AAA point kernel
algorithm. Eclipse’s dose calculations are reliable

in both homogeneous and inhomogeneous

media, but iPlan’s algorithm does not account

for the difference in photon and electron fluence

in air equivalent media. This could prove a
problem when using iPlan to plan radiation
treatment in the lungs. Twelve existing static beam

stereotactic body radiotherapy (SBRT) lung plans were transferred
from Eclipse and optimized in iPlan. Dose data was taken for these
twelve plans in iPlan with the heterogeneity correction turned both
on and off. When the heterogeneity correction is turned on, the
lungs are modeled as air, but when the correction is turned off, the
lungs are modeled as water.

The plans were then transferred back to Eclipse with matching
monitor units (MU), gantry angles, table angles, jaw size, and multi-
leaf collimator (MLC) margins. Dose data was compared between
the corresponding plans in iPlan and Eclipse. It was found that
the non-corrected plans in iPlan agreed with Eclipse within 10%.
However, the heterogeneously corrected plans in iPlan differed
from Eclipse by more than 25% in some cases because the pencil
beam kernel algorithm does not account for dose build-up regions
and scattering correctly. This is important information for anyone
working in iPlan, since the heterogeneity correction can skew
the results greatly. The dose discrepancy is within the clinically
accepted allowance of 10% if the heterogeneity correction is not
turned on; that is, if the lung tissue is treated as water equivalent
instead of air equivalent.

The opportunity to work on this project at Vanderbilt helped me
choose medical physics as my career path. I will be attending
Vanderbilt’s Medical Physics Program starting in the fall of 2013.
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Hannah Ponek
2012 AAPM Summer Undergraduate Fellow

During the 2012 summer, I was given the opportunity to participate
in the 10 week AAPM Summer Undergraduate
Fellowship Program at Johns Hopkins University
Hospital. It was an incredible experience that has
furthered my desire to continue my education in
the medical physics field. The summer program
consisted of experiencing both clinical radiation
therapy with Dr. Mahadevappa Mahesh and
diagnostic imaging and nuclear medicine with
Dr. Eric Frey. In my clinical experience, I assisted
in calibrating clinical imaging equipment, attended
radiation lectures, worked on patient radiation dose

analysis, and wrote aliterature review of amedical imaging textbook.
During my computational experience, I attended several theoretical
imaging lectures, ran several scripts of imaging simulations on a
UNIX cluster, and presented results to other faculty members. This
summer experience has been inspirational fuel for my last year in
undergraduate school and was the basis for doing a senior honors
project on nuclear medicine research.

Under the honors project guidelines, I was given the opportunity
to have an advisor from another institution; this allowed me to
continue working with Dr. Frey on a nuclear medicine research
project he had assigned to me during the summer. My honors
project focuses on assessing the reliability of quantitative imaging
of the radioactive isotope Samarium-153 for palliation of bone
metastases. Without the AAPM summer program, I would not have
been presented the opportunity to work on a project like this as an
undergraduate student. I find the research process to be extremely
fulfilling and exciting, and I plan to make it an integral part of my
future career.

This summer experience has not only introduced me to the world
of medical physics, but it has also prepared me for my future steps
in the medical physics field. I am very thankful to have been given
the opportunity to work with Dr. Mahesh, Dr. Frey, and several
of the graduate students in their department. After completing my
undergraduate education this spring, I plan to further my education
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at the graduate level in pursuit of a PhD in Medical Physics, and
more specifically in clinical radiation therapy. My past summer
experience at Johns Hopkins has increased my interest in the clinical
aspect of medical physics. My ideal goal would be using the new
forms of imaging technology and imaging simulation methods
to contribute to the cancer research community and eventually
become an educational advisor.
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Omar Orbe-Toledo
2012 AAPM Minority Undergraduate Summer Experience
(MUSE) Program

I, Omar Orbe-Toledo was a recipient of the 2012
MUSE award of the American Association for
Physicists in Medicine (AAPM). I chose the

H. Lee Moffitt Cancer Center and Research

Institute (MCC) as the host Institution because

of the attractive internship proposal offered

by Dr. Eduardo G. Moros, who designed a

very intense summer program to gain clinical
experience in the radiation therapy physics.

Below I have listed some of the activities in which I was involved
during the program:

e Observed Daily QAs and image collection at the CT
simulation room.

e Participated in treatment planning applied to different
body parts, such as lung, pancreas, kidney, head and neck.
I spent a significant amount of time with dosimetrists and
physicists planning on Pinnacle, Brainlab, Tomotherapy,
and Brachytherapy treatment planning systems. I
learned how to perform dosimetry calculations by hand.
By the end of my fellowship, I had the opportunity to
interact with Pinnacle (treatment planning) and Mirada
(deformable image registration and fusion).

e Spent time at different treatment rooms observing how
the treatments are delivered to patients. In treatment
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rooms like Trilogy, Novalis, Truebeam, Tomotherapy, and
Clinac, I became familiar with immobilization devices
and techniques, accessories used in the machines, and
procedures that required the supervision of a physicist
such as respiratory gating and TBL. I was also able to
witness several HDR brachytherapy treatments for
prostate, cervix and sarcoma cancers.

Biweekly participation in QAs held in different treatment
rooms such as: Novalis (where I learned the Winston
Lutz test), Tomotherapy (where I became familiar with
radiographic films and MVCT) and Trilogy. Pertinent
to QAs performed in the Trilogy room, I would like to
thank Dr. Dylan Hunt for providing me with an intense
training on how to perform IMRT QAs utilizing the Delta
4 phantom.

Assisted the physicist for monthly QAs check at Trilogy
and Clinac.

Followed the Physics Plan Review Procedure, where the
physicist ensures that the physician’s approved plan is
correctly implemented.

Contributed in a project to create a virtual gantry check
(to predict potential collisions) that could be added to the
treatment planning software, in order to save time and
expenses in the clinic. I was involved on the project by
doing different sets of measurements in the treatment
machine to double check the theoretical equations. This
project is still ongoing.

Attended lectures from the Online Learning Center in the
AAPM website.

Studied the book “The Physics of Radiation Therapy” by
Khan as suggested by Dr. Moros. This reading offered me
a strong theoretical base on the diverse physics concepts
applied to the Radiation Therapy field. I was able to
quickly relate my reading to actual clinical situations.
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During this ten-week programI acquired a greatamount of technical
knowledge in the medical physics field. I feel greatly motivated
to continue my education in this direction, and I look forward to
put all the necessary effort to contribute to the development and
implementation of innovative cancer treatments as a medical
physicist.

I would like to express my gratitude to the AAPM and to the MCC
for the MUSE, which has contributed greatly to my education and
to my desire to pursue medical physics as my career.
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Desmond Fernandez, B.S.

2012 AAPM Minority Undergraduate Summer
Experience (MUSE) Program

“‘Uniform’ Planning Target Volume of
Intensity-Modulated Proton Therapy of
Pediatric Brain Tumors”

I, Desmond Fernandez, was awarded the
American Association of Physicist in Medicine
Summer Undergraduate MUSE Fellowship
for the summer of 2012. After being awarded the

fellowship, I chose to conduct research at the Mayo Clinic in
Rochester, Minnesota. Due to the development of a new scanning
beam proton treatment center at the Mayo Clinic, my project was in
the area of proton radiation therapy.

I investigated intensity-modulated proton therapy (IMPT) to
determine the optimal uniform planning target volume (PTV)
margin for pediatric brain tumor proton treatment via a scanning
beam system. IMPT single field optimization and multi-field
optimization 3-field treatment plans were generated for centrally
localized brain tumors of three pediatric patients. Additionally,
a 6-field photon intensity-modulated radiation therapy (IMRT)
plan was incorporated for comparison. Uniform PTV margins
ranging from 0-5 and 10 mm were contoured from the clinical
target volume (CTV) margin. With dose targeted at each desired
PTV, each treatment plan was manipulated for setup uncertainties
in the right-left (x), anterior-posterior (y) and superior-inferior
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(z) directions. Furthermore, I modeled range uncertainties, and
combinations of random and systematic shifts that may occur
during treatment. Each PTV margin was analyzed according to
plan optimization type, target coverage, critical structure sparing,
and statistical difference.

This research will benefit the medical physics profession by helping
provide an advanced proton treatment center that will benefit
patients. Also, this research has benefited me by the acceptance
into Louisiana State University’s CAMPEP Accredited Graduate
Medical Physics Program and has assured me that a career in
medical physics is what I want to pursue.
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The AAPM Development Committee hopes that
these testimonials to the value of your contributions
will encourage greater support for the AAPM
Education & Research Fund and the worthwhile
activities the Fund supports.

As Chairman of the Committee I urge each and
every AAPM member to contribute a minimum
of $100 annually to support our educational and
research activities. We must strive to obtain the
level of contributions that will help to accomplish
our mission of much-needed educational and research
opportunities for our young professionals.

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

Colin G. Orton, PhD
Professor Emeritus

(A complete list of contributors at the various contribution levels follows.)
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Contributors to the
Education & Research Fund

(asof 07/11/2013)
AredrBredrBredrBrediined

Diamond Contributors
$20,000 and above

Organizations

AAPM Southeast Chapter
Radiological Society of North America

Platinum Contributors
$10,000 - $19,999

Individuals Organizations

Libby Brateman AAPM Florida Chapter
Bruce Curran AAPM NY Regional Chapter -
Jerome Dare RAMPS

Robert Dixon CIRS

Kunio Doi

Joel Gray

Moses Greenfield

Leroy Humphries

James Kereiakes

Faiz Khan

Charles Lescrenier

Richard Morin

Ravinder Nath

Alfred Smith

Edward Sternick

Don Tolbert

Edward Webster

Ann Wright
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Individuals Organizations
Peter Almond Medical Physics Foundation
Joseph Blinick

Paul Carson
Anonymous Donor
Jimmy Fenn
Theodore Fields
William Hendee
Walter Huda
Kenneth Kase
Carolyn Kimme-Smith
John Laughlin

Sam Lott

Edwin McCullough
Mary Meurk
Shantilata Mishra
Colin Orton
Jacques Ovadia
James Purdy
Robert Sanford
Nagalingam Suntharalingam
Stephen Thomas
Kenneth Wright
Ellen Yorke
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Silver Contributors

$2,500 - $4,999
Individuals Organizations
Hassaan Alkhatib AAPM Southern California
Jerry Allison Chapter

Farideh Bagne

Gary Barnes
Nicholas Detorie
Richard Geise
Maryellen Giger

Hy Glasser

Steven Goetsch
David Lee Goff

John Hale

Per Halvorsen
Geoffrey Ibbott
James Chi-Wing Liu
Thomas Mackie
Harold Marcus
Christopher Marshall
Melissa Carol Martin
James McDonough
Robert Morton

Don Ragan
Lawrence Rothenberg
Guy Simmons
Raymond Tanner
Kenneth Ulin
Kenneth Vanek
Shirley Vickers
Robert John Wilson
Raymond Wu

James Zagzebski
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Copper Contributors
$1,000 - $2,499

Individuals

Suresh Agarwal
Muthana S.A. Al-Ghazi
Daniel Bassano
John Bayouth
Arthur Boyer
Priscilla Butler
Edward Chaney
Charles Coffey
Edmund Cytacki
James Deye
David Findley

D. Jay Freedman
G. Donald Frey
Gary Fullerton
John Gibbons
John Hazle
Philip Heintz
Joseph Hellman
Michael Herman
Maynard High
Jerald Hilbert
Jung Ho

Kenneth Hogstrom
F. Eugene (Gene) Holly
Donald Holmes
Alan Huddleston
C. Karzmark
James Kortright
Jack Krohmer
Danny Landry
Louis Levy

C. Clifton Ling
Eric Loevinger
Larry Luckett

Chang Ming Charlie Ma
Mary Martel
Sharon McMillan
Michael Mills
Radhe Mohan
Walter Nikesch
Daniel Pavord

J. Thomas (Tom) Payne
Jacob Philip
Yakov Pipman
Douglas Shearer
Melvin Siedband
Douglas Simpkin
Larry Simpson
James Smathers
Perry Sprawls
Jean St. Germain
Richard Stark
George Starkschall
Donna Stevens
David Switzer
Sugata Tripathi
Jon Trueblood
John Washington
Martin Weinhous
Marilyn Wexler
Gerald White
John Winston
Charles Wissuchek
Michael Yester
Fang-Fang Yin
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Copper Contributors
$1,000 - $2,499

Organizations North American Chinese
e el Pyt psocaton
AAPM Education & y
Center

Research Fund The American Board of
AAPM Great Lakes Radiolo

Chapter gy
AAPM Missouri River Valley

Chapter

AAPM New England Chapter

Bronze Contributors
$500 - $999

Individuals

Gail Adams

E. Theodore Agard
Edward Bacza
Morris Bank
Joseph Beach
Mark Belanich
Stewart Bushong
Sandra Chan
Maria Chan

Jean Jacques Chavaudra
Kenneth Coleman
Maximian Felix D’Souza
Paul DeLuca
Shivaji Deore
Colleen Desrosiers
Arden Dockter
Karen Doppke
Robert Duerkes
James Durlacher
Lynne Fairobent
Doracy Fontenla
James Galvin
Madhup Gupta

David Gur

Russell Hamilton
Joanna Harper
Bruce Hasegawa
Chris Hearn
Randall William Holt
Lincoln Hubbard
Margie Hunt
Gulkan Isin

Edward Jackson
Philip Judy

Paul Keall

Angela Keyser
Bradford Krutoff
Roger Ladle

David Lightfoot
Dale Litzenberg

Hui Helen Liu

Gary Luxton

Gig Mageras
Mahadevappa Mahesh
Stephen Mahood
William Malloy
Alexander Markovic
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Bronze Contributors
$500 - $999

David Marsden Organizations
William McCarthy AAPM North Central Chapter
Matthew Meineke . !

. American Board of Radiology
Jeffrey Messinger .
David Metcalf Foundation

. Best Medical/ CNMC
George Mitev )
Cancer Treatment Services,

Mary Moore San Diego LLC
Jose Morales Monzon &
Lee Myers
Arthur Olch
Robert Pizzutiello

Surendar Rao

Gene Robertson
Peter Rosemark
Isaac Rosen

Cheryl Culver Schultz
Shakil Bin Shafique
S. Jeff Shepard
Warren Sinclair
David Spencer
Robert Stanton

K. David Steidley
Thomas Stinchcomb
John Sweet

Russell Tarver
James Terry

Bruce Thomadsen
William West

John Willins

John Wochos
Wesley Wooten
Ching-Chong Jack Yang
Qinghui Zhang
Terry David Zipper
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Education and Research Fund Donors
(up to $499)

Individuals

Charles Able
Armando Acha
Rafael Acosta
Bijoyananda Adhikary
Bipin Agarwal
Alfred Agostinelli

B. (Wally) Ahluwalia
Waleed Al-Najjar
Parham Alaei
Katherine Albano
Ismail AlDahlawi
Mazin Alkhafaji
Scott Alleman
Albert Alter

Amiaz (Ami) Altman
Barrak AlZomaie
Howard Ira Amols
Steven Amzler
Lowell Anderson
Michael Andre

John Antolak
Lindsey Appenzoller
David Applebaum
Gary Arbique
Benjamin Archer
Samuel Armato
Elwood Armour

Ben Arnold

Frank Ascoli

Sarah Ashmeg
Alfred Asprinio
William Aubin
Chantal Audet
Luther Aull

Glaister Ayr

Michael Bailey

Colin Bailey

Thomas Baker
John Balog
Jonathan Bareng
Robert Barish

J. Ed Barnes
Maxine Barnes
Mario Basic

Jerry Battista
Wolfgang Baus
Alan Baydush
Frederick Becchetti
Greg Bednarz
Richard Behrman
Dan Beideck

Areg Bejanian
Clyon Wayne Bell
Jose BenComo

J. Douglas Bennett
Ishtiaq Bercha
Carl Bergsagel
Laszlo Berkovits
Kenneth Bernstein
Sareth Bhaskaran
Jagdish Prasad Bhatnagar
Tewfik Bichay
Margaret Eddy Blackwood
Olivier Blasi
Anthony Blatnica
Joseph Blechinger
Michael Bligh
Frank Bloe
Douglas Boccuzzi
Steve Boddeker
Frank Bolin
Patrick Booton
Giovanni Borasi
Klaus Borkenstein
John Boudry

J. Daniel Bourland
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Education and Research Fund Donors
(up to $499)

Robert Boyd
Suresh Brahmavar
Megan Bright

A. Bertrand Brill
Ajit Brindhaban
Stephen Brown
Thomas Brown
Gordon Brownell
Arthur Burgess
Katharin Burkhardt
Vera Burtman
Harry Bushe

Sheila Bushe
Wayne Butler

Terry Button

Carlos Caballero
Christopher Cain
Desmi Campbell
Ray Capestrain
Roberto Capote Noy
M. Paul Capp
James Carey

David Carlson
Robert Carver

Alan Cassady
Elena Castle

Dev Chakraborty
David Chamberlain
Bun Chan

Sha Chang
Vorakarn Chanyavanich
Nicolas Charest
Paule Charland
Zhe (Jay) Chen

Lili Chen
Ti-Chuang Chiang
Byung-Chul Cho
Chinwei Helen Chow
Sung Sil Chu

Kenneth Chu

R. Todd Clark
Laurence Clarke
Robert Close

Arnold Cohen

Micha Coleman
Mark Colgan

Robert Comiskey
Joseph Conlon
Christodoulos Constantinou
Stéphanie Corde
Robert Cormack
Kevin Corrigan
George Coutrakon
Tim Craig

Richard Crilly

Phillip Cubbage
Wesley Culberson
John Cunningham
Joanna Cygler
Mojtaba Dahbashi
Andrew Daniel
Cupido Daniels

Indra Das

Lawrence Dauer
Alan Daus

Jesus Davila

Todd Davisson
Carlos de Almeida
Fermin De La Fuente-Calvo
Allan deGuzman
Marilynn Delamerced
Domenico Delli Carpini
John DeMarco

Jun Deng

John Dicello

Renato Dimenstein
Meisong Ding

Steven Dolly
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Education and Research Fund Donors
(up to $499)

Gregory Dominiak
Lei Dong

Eileen Donnelly
Elan Doraisamy
Godwin Dorbu

Kai Dou

Sean Dresser

Dick Drost

Jose Luis Dumont
Stephen Dunn
James Durgin
Mario Dzemidzic
Anton Eagle
Matthew Earl
Kenneth Ekstrand
Issam El Naqa
Michael Epps

Jon Erickson
Ravimeher Errabolu
Carlos Esquivel
Casimir Eubig
Thomas Michael Evans
Bruce Faddegon
Benjamin Fahimian
Sean Bedilion Fain
Tony Falco
Jonathan Farr

Karl Farrey

Yuxin Feng

Peter Fessenden
Kenneth Fetterly
Charles Finney
Jennifer Hann Fisher
Everardo Flores
Eric Ford

Martin Fraser
Stanley Fricke
Shannon Fritz
Stephanie Frost

Vincent Frouhar
Cynthia Anne Gaffney
Steven Anthony Gasiecki
barbara geiser
William Geisler

James David George
Charles Geraghty
Bruce Gerbi

Joseph Giardina
Gregory Gibbs

Gurtej Gill

Michael Gillin

Patrick Glennon
David Lloyd Goff

Lee Goldman

Richard Goodman
Matthew Goodman
Michael Goodwill
James Goodwin

Paul Goodwin
Michael Gossman
Robert Grando
Joseph Greco

Bennett Greenspan
Heidi Greist

Suzanne Gronemeyer
Mariana Guerrero
Suveena Guglani
Nilendu Gupta

Mary Haik
Homayoun Hamidian
Rabih Hammoud
Carnell Hampton
Jorgen Lindberg Hansen
Oliver Hanson

Peter Hardy

Mary Hare

Gayle Harnisch
James Harrington
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Education and Research Fund Donors
(up to $499)

Hubert Harrison
Vijay Harwalkar
Mustapha Hatab
Herman Haymond
Robert Heaton
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