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RADIOLOGICAL SCIENCES

■  C H A I R ,  G R A D U A T E  P R O G R A M

Peter P. Antich, Ph.D.

■  D E G R E E S  O F F E R E D

Doctor of Philosophy
Master of Science

FACULTY AND RESEARCH INTERESTS

Jon A. Anderson, Associate Professor
Ph.D., University of Texas at Dallas, 1980
Medical physics; radiation instrumentation; X-ray and
emission tomography; ultrasound.

Peter P. Antich, Professor
Ph.D., Johns Hopkins University, 1971
In vivo cellular and molecular imaging; bone biophysics
and mineral metabolism; tumor pathophysiology and
transport phenomena; emission computed tomography,
MR and ultrasound.

Frederick J. Bonte, Professor
M.D., Case Western Reserve University, 1945
Experimental radiology and nuclear medicine.

Anca Constantinescu, Assistant Professor
Ph.D., Institute of Biochemistry, Romanian
Academy, 1971
Tumor physiology; imaging; radiochemistry.

Michael D. Devous, Professor
Ph.D., Texas A&M University, 1976
Imaging of brain perfusion, metabolism and function;
noninvasive measurements of physiological and patho-
physiological conditions; cerebrovascular nuclear
medicine; image processing; emission tomography.

Robert C. Eberhart, Professor
Ph.D., University of California, Berkeley, 1965
Biomaterials; cardiovascular assist devices; imaging
methods in biomaterials/assist-device evaluation; heat
and mass-transfer analysis in biomedicine.

Mustapha R. Hatab, Assistant Professor
Ph.D., University of Texas Southwestern Medical
Center, 1995
The study of cerebral blood flow with transcranial
Doppler and magnetic resonance imaging; Doppler
ultrasound; mammography.

Vikram Kodibagkar, Assistant Professor
Ph.D., Washington University, St. Louis, 1997
Magnetic resonance physics and imaging; computa-
tional methods in imaging.

Padmakar V. Kulkarni, Professor
Ph.D., Rensselaer Polytechnic Institute, 1973
Molecular nuclear imaging; agents for MR imaging and
spectroscopy; radioimmunoimaging and therapy;
receptor and metabolic imaging; in vivo evaluation of
materials for biocompatibility; nuclear pharmacy;
cardiac and oncologic imaging agents for SPECT and
PET.

Thomas J. Lane, Associate Professor
Ph.D., University of Texas Southwestern Medical
Center, 1993
Digital imaging; development and application of com-
puter in radiology, image perception and utilization,
information content of medical images, and quality
assurance techniques for imaging equipment.

Matthew Lewis, Assistant Professor
Ph.D., University of Texas Southwestern Medical
Center, 2002
Micro-SPECT and optical imaging; ultrasound and bone
biophysics.

Craig R. Malloy, Professor
M.D., University of California, San Francisco, 1977
Carbon-13 NMR spectroscopy for analysis of interme-
diary metabolism.

Ralph P. Mason, Professor
Ph.D., University of Cambridge, England, 1986
MR imaging and spectroscopy; MR microscopy, tissue
metabolism, tumor pathophysiology; novel physiologi-
cal reporter molecules; cellular and molecular imaging.

Roderick W. McColl, Associate Professor
Ph.D., University of Warwick, England, 1992
Medical imaging; software; PACS; ƒMRI.

Orhan K. Oz, Associate Professor
M.D., Ph.D., Stanford University, 1991
Role of estrogen in skeletal and cartilage growth and
metabolism; targeted imaging of tumors for staging and
prognosis.

Robert W. Parkey, Professor
M.D., University of Texas Southwestern Medical
Center, 1965
Medical education: radiology, nuclear medicine and
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nuclear cardiology; development of new imaging tech-
nologies and pharmaceuticals relating to diagnosis and
therapy.

Ronald M. Peshock, Professor
M.D., University of Texas Southwestern Medical
Center, 1976
Assessments of myocardial perfusion and function; car-
diovascular imaging; high-speed magnetic resonance
imaging; medical image processing.

Edmond Richer, Assistant Professor
Ph.D., Southern Methodist University, 1999
Medical robotics; 3-D computer modeling; sensors and
detectors; biomedical instrumentation; human-machine
interface.

A. Dean Sherry, Professor
Ph.D., Kansas State University, 1971
Biomedical magnetic resonance techniques; applications
of 13C NMR to study intermediary metabolism; lantha-
nide-based MRI contrast agents; biologically responsive
MR agents; 23Na paramagnetic shift agents; lanthanide-
macrocyclic complexes.

Nikolai Slavine, Assistant Professor
Ph.D., Joint Institute for Nuclear Research, Russia,
1996
Theoretical investigation of light diffusion in biological
tissues; analytical approach and Monte Carlo simula-
tion; 3D image-reconstruction algorithms for emission
(PET/SPECT/LET) and transmission (CT) tomography
with attenuation and scatter corrections.

Edward N. Tsyganov, Assistant Professor
Ph.D., Joint Institute for Nuclear Research, Russia,
1962
Novel avalanche photodiode detectors for light, X-rays
and gamma-rays for PET and SPECT imaging; novel
approach to 3D image reconstruction and image pro-
cessing; Monte Carlo calculations, including photon
transport.

Jihong Wang, Associate Professor
Ph.D., University of Colorado at Boulder, 1994
Medical physics; digital imaging; human visual percep-
tion; functional MRI.

Dawen Zhao, Assistant Professor
M.D., Dalian University, China, 1991; Ph.D., Uni-
versity of Tsukuba, Japan, 1998
Tumor pathophysiology; MR imaging; vascular targeting.

R A D I O L O G I C A L  S C I E N C E S

■  A D J U N C T  F A C U L T Y

Yildirim Hurmuzlu, Adjunct Professor
Ph.D., Drexel University, 1987
Mechanical engineering; dynamic systems and control;
robotics; biomechanics.

OBJECTIVES

The Radiological Sciences Graduate Program
encompasses the diverse disciplines that

focus on the application, control and develop-
ment of the physical and chemical methods and
techniques used in solving basic biological and
clinical problems. Students in the program are
offered the opportunity to gain knowledge and
research experience in both laboratory and cli-
nical aspects of radiological sciences through
contact with basic scientists and clinicians. The
students also have access to extensive up-to-date
facilities. The program is designed to afford stu-
dents the opportunity to prepare for independent
research, teaching, practice or service positions in
universities, hospitals and industry in areas such
as diagnostic and therapeutic radiology, nuclear
medicine, ultrasound, computer-assisted tomog-
raphy, and nuclear magnetic resonance. Graduate
training and research emphasis are in one of three
areas of specialization: the interdisciplinary
aspects of the application of noninvasive methods
(NMR, SPECT, PET, ultrasound) to pathophysio-
logical investigations in vivo, the basic cellular
and molecular effects of ionizing and nonionizing
radiation, and radiological physics (physical
foundations of the radiology systems and their
applications).

FACILITIES

The Radiological Sciences Graduate Program is
an integral part of Southwestern Medical

School’s Department of Radiology, which includes
the sections of Advanced Radiological Sciences,
Biomedical Magnetic Resonance Research Center,
Radiological Physics, Diagnostic Radiology and
the Nuclear Medicine Center. A wide variety of
radiation sources, radionuclides, and dosimetry
and monitoring equipment are available, includ-
ing a laboratory for developing advanced ava-
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lanche photodiode detectors and integrated opti-
cal fiber/computer systems. In addition, there are
laboratories for tissue-culture, radionuclide
tagged-agent formulation and QC; animal experi-
mentation and surgical facilities; small-animal
positron imaging; a triple-headed, single-photon
animal imaging facility; transmission and emis-
sion tomography, including an advanced ultra-
sound laboratory; digital radiography; nuclear
magnetic resonance imaging and spectroscopy;
and resource facilities for optical microscopy/
pathophysiological correlation.

REQUIREMENTS FOR ADMISSION

Applicants should have an undergraduate
major in either physics, mathematics,

engineering, chemistry or biology. In addition to
the general requirements for admission as out-
lined in the Student Information chapter, the
following items should be submitted: 1) official
score on a subject test of the GRE (the science area
in which the applicant feels most proficient); 
2) list of courses taken or courses in which the
applicant is currently enrolled; 3) three letters of
recommendation; and 4) an essay outlining goals,
experience, expertise and research interests. In-
structions are provided online at www.utsouth-
western.edu/education/grad.

Application must be completed by May 15.
Applicants will be notified of selection results by
June 15.

Financial support is available on a competitive
basis in the form of graduate or research assistant-
ships. Requests for assistance should be made with
the admission application. Contact the Office of
Student Financial Aid for more information.

CURRICULUM

During the first two years students take selec-
tions of courses appropriate to their areas of

interests. The selection typically will include the
core courses for all students, four advanced lecture
courses appropriate for the chosen track, the
Radiologic Laboratory course and at least one life
sciences course chosen in consultation with the
mentor for pertinence to the student’s area of
interest.

DEGREE REQUIREMENTS

Students must satisfactorily complete a mini-
mum of 24 semester hours of course work,

including all the core courses, three advanced
courses and two electives, the last chosen in
consultation with the curriculum advisor and
mentor. In addition, students are expected to
participate actively in journal clubs and the
Radiological Sciences Seminar. Students are
required to pass a comprehensive examination
based on their curriculum for the first two years
and a preliminary dissertation examination prior
to admission to Ph.D. candidacy. The preliminary
dissertation examination includes presentation
and defense of the dissertation research proposal.
The dissertation research proposal must be written
in the NIH format. M.S. students are required to
complete a thesis research project. Completion of
the dissertation, its successful defense at an oral
examination and submission of an approved
dissertation manuscript complete the require-
ments for a doctoral degree.

COURSE DESCRIPTIONS

■  C O R E  C O U R S E S

5381 RADIOLOGICAL PHYSICS

In this course the physical foundations of the
radiation modalities and of their interactions with
matter are presented. The modalities examined
will include X-rays, nuclear medicine, ultrasound
and NMR.

5382 INTRODUCTION TO RADIATION BIOLOGY

This course offers an introduction to the basic
mechanisms of all interaction of radiation with
atoms, molecules and cells. The biology of cell
and tissue response to radiation in clinical appli-
cations and in nature are examined as well.

5383 CROSS-SECTIONAL HUMAN RADIOLOGIC

AND MRI ANATOMY

This course offers students in the basic sciences an
opportunity to gain an appreciation of the radio-
logical perspective on the study of the normal
anatomy by noninvasive imaging techniques.

5193 RADIOLOGICAL SCIENCES SEMINAR

Registration is required each semester.
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■  A D V A N C E D  C O U R S E S

5384 ADVANCED RADIATION BIOLOGY

This course offers an in-depth study of areas of
specialization in radiation biology and their
application to diagnostic radiology and radiation
therapy. Areas covered include radiation genetics,
radiation cytogenetics, radiation immunology,
tumor responses to radiation, physical and chemi-
cal modifiers of cell responses to radiation, and
mechanisms of repair.

5385 DIAGNOSTIC RADIOLOGICAL PHYSICS

In this course students are offered the opportunity
to learn about the production of X-rays and their
interaction with matter, the X-ray image, and
parameters that affect the image quality. The
course reviews the imaging systems and their ap-
plications and relies on laboratory measurements.

5386 THERAPEUTIC RADIOLOGICAL PHYSICS

The basic principles of high-energy photon,
electron, neutron and proton interactions with
tissues and biological systems are introduced in
this course. The course reviews the instrumenta-
tion applied to the discipline of radiation oncol-
ogy and includes measurements and computations.

5387 BASIC PRINCIPLES OF NMR

This course presents the basic NMR physics of
spin 1/2 systems and the application of NMR to
imaging and spectroscopy. The components of
the NMR instrument are described. Basic imaging
and spectroscopy pulse sequences and experi-
ments are reviewed.

5388 PRINCIPLES OF NUCLEAR MEDICINE AND

EMISSION COMPUTED TOMOGRAPHY

Students are offered the opportunity to learn
about detector systems, mechanical and electronic
collimation, computer interfacing and tomo-
graphic imaging data acquisitions, and imaging
processing. Radionuclide and radiopharmaceuti-
cals for emission computed tomographic imaging
as well as pharmacokinetic analysis of various
imaging agents by nuclear techniques are dis-
cussed.

5389 MEDICAL IMAGING

The mathematical and physical principles of imag-
ing are presented at an advanced level, including
image information theory and image processing.

Specific examples from radiography, computed
tomography, ultrasound and magnetic resonance
imaging are used to illustrate image formation,
processing and information extraction. 
Prerequisites: Radiological Physics and Diagnostic
Radiological Physics and either Basic Principles of
NMR or Principles of Nuclear Medicine and Emis-
sion Computed Tomography.

5390 RADIOLOGIC LABORATORY

This hands-on course introduces students to basic
laboratory procedures and methods in different
research laboratories within the program. Students
are introduced to the use of complex instrumenta-
tion and data collection, analysis, and interpreta-
tion. This course may be repeated for credit.

■  E L E C T I V E S

5395 MEDICAL RADIOLOGICAL PHYSICS

This rigorous, two-semester course is designed to
offer the medical physicist the opportunity to
become familiar with the clinical environment.
Radiation safety, diagnostic and therapeutic
radiology testing and quality assurance, labora-
tory and clinical dosimetry, MRI and ultrasound
imaging control, and related laboratory exercises
are conducted during rotations through clinical
service areas in Radiology. (The course number is
the same both semesters.)

5196 TOPICS IN RADIOLOGICAL SCIENCES

In this course current topics of interest are
selected and discussed by faculty and students.
These may include DNA repair mechanisms,
assays for detection of damages and repair of
DNA, cellular and molecular effects of UV and
visible light, latent effects of low-dose ionizing
radiation, mutagenesis, cell-cycle effects of radia-
tion, radioimmunoassay techniques, physics and
biology of hyperthermia, physics and physical
chemistry of NMR spectroscopy, biomedical
applications of NMR, NMR instrumentation and
methods, medical imaging and image processing,
detectors and transducers, and physiologic mea-
surements. This course may be repeated for credit.

■  R E S E A R C H

5098 THESIS RESEARCH

5099 DISSERTATION RESEARCH
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