USF PHYSICS FACULTY

THE IMPORTANCE ofF USF PHYsICS FACULTY IN ADVANCING SCIENTIFIC DISCOVERY

USF PHYSICS FACULTY ARE AT THE FOREFRONT OF GROUNDBREAKING RESEARCH AND EDUCATION, SHAPING THE FUTURE OF
PHYSICS AND INSPIRING THE NEXT GENERATION OF SCIENTISTS. THE UNIVERSITY OF SOUTH FLORIDA'S DEPARTMENT OF PHYSICS
BOASTS A DIVERSE AND ACCOMPLISHED GROUP OF SCHOLARS, EACH CONTRIBUTING UNIQUE EXPERTISE TO A WIDE ARRAY OF
PHYSICS SUBFIELDS. FROM THE FUNDAMENTAL MYSTERIES OF QUANTUM MECHANICS TO THE INTRICATE WORKINGS OF THE
COSMOS, THESE DEDICATED INDIVIDUALS ARE NOT ONLY PUSHING THE BOUNDARIES OF KNOWLEDGE BUT ALSO PROVIDING
STUDENTS WITH AN EXCEPTIONAL LEARNING ENVIRONMENT. EXPLORING THE CONTRIBUTIONS OF THE USF PHYSICS FACULTY
REVEALS A VIBRANT ACADEMIC COMMUNITY COMMITTED TO EXCELLENCE IN RESEARCH, TEACHING, AND PUBLIC ENGAGEMENT. THIS
ARTICLE DELVES INTO THE VARIOUS SPECIALIZATIONS, RESEARCH AREAS, AND THE OVERALL IMPACT OF THE ESTEEMED USF
PHYSICS FACULTY.
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AN OVERVIEW OF THE USF PHYSsIcS DEPARTMENT

THE DEPARTMENT OF PHYSICS AT THE UNIVERSITY OF SOUTH FLORIDA IS A DYNAMIC AND FORW ARD-THINKING ACADEMIC UNIT
DEDICATED TO FOSTERING A DEEP UNDERSTANDING OF THE PHYSICAL WORLD. |T IS HOME TO A DISTINGUISHED GROUP OF
FACULTY MEMBERS WHOSE COLLECTIVE EXPERTISE SPANS NEARLY EVERY MAJOR SUBFIELD OF PHYSICS. THIS BREADTH OF
KNOWLEDGE ALLOWS THE DEPARTMENT TO OFFER A COMPREHENSIVE CURRICULUM, FROM INTRODUCTORY UNDERGRADUATE
COURSES TO ADVANCED GRADUATE SEMINARS, ALL WHILE ENGAGING IN CUTTING-EDGE RESEARCH THAT ADDRESSES SOME OF THE
MOST PRESSING SCIENTIFIC QUESTIONS OF OUR TIME. THE DEPARTMENT'S COMMITMENT TO BOTH FUNDAMENTAL INQUIRY AND
APPLIED SCIENCE MAKES IT A VITAL HUB FOR SCIENTIFIC ADVANCEMENT AND INNOVATION.

THE FACULTY ARE NOT JUST RESEARCHERS; THEY ARE PASSIONATE EDUCATORS WHO STRIVE TO INSTILL A RIGOROUS SCIENTIFIC
MINDSET IN THEIR STUDENTS. THEY ARE KNOWN FOR THEIR APPROACHABILITY AND DEDICATION TO MENTORSHIP, CREATING AN
ENVIRONMENT WHERE STUDENTS FEEL EMPOWERED TO EXPLORE COMPLEX CONCEPTS AND DEVELOP THEIR O\WN RESEARCH
INTERESTS. THIS BLEND OF SCHOLARLY ACHIEVEMENT AND PEDAGOGICAL EXCELLENCE IS A HALLMARK OF THE USF PHYSICS
PROGRAM, ENSURING THAT GRADUATES ARE WELL-PREPARED FOR DIVERSE CAREERS IN ACADEMIA, INDUSTRY, AND BEYOND. THE
DEPARTMENT'S FACILITIES AND RESOURCES FURTHER ENHANCE THIS LEARNING AND RESEARCH ECOSYSTEM, PROVIDING THE
NECESSARY TOOLS FOR BOTH THEORETICAL EXPLORATION AND EXPERIMENTAL INVESTIGATION.

Key REseARCH AREAS EXPLORED BY USF PHYsIcs FACULTY

THE RESEARCH LANDSCAPE WITHIN THE USF DEPARTMENT OF PHYSICS IS REMARKABLY DIVERSE, REFLECTING THE MULTIFACETED
NATURE OF THE DISCIPLINE ITSELF. FACULTY MEMBERS ARE ACTIVELY ENGAGED IN PUSHING THE FRONTIERS OF KNOWLEDGE
ACROSS SEVERAL CRITICAL AREAS, EACH WITH ITS OWN SET OF FUNDAMENTAL QUESTIONS AND POTENTIAL APPLICATIONS.
THESE RESEARCH ENDEAVORS ARE CHARACTERIZED BY BOTH THEORETICAL SOPHISTICATION AND EXPERIMENT AL INGENUITY, OFTEN
LEADING TO COLLABORATIVE PROJECTS THAT BRIDGE DIFFERENT SPECIALIZATIONS WITHIN PHYSICS AND EXTEND INTO OTHER
SCIENTIFIC DOMAINS.



THE DEPARTMENT’S RESEARCH STRENGTHS CAN BE BROADLY CATEGORIZED INTO SEVERAL OVERARCHING THEMES. THESE INCLUDE
THE STUDY OF MATTER AT ITS MOST FUNDAMENTAL LEVELS, THE INVESTIGATION OF THE VASTNESS OF THE UNIVERSE, AND THE
APPLICATION OF PHYSICAL PRINCIPLES TO BIOLOGICAL AND MEDICAL CHALLENGES. UNDERSTANDING THESE CORE RESEARCH AREAS
PROVIDES A CLEAR PICTURE OF THE INTELLECTUAL VITALITY AND SCIENTIFIC IMPACT OF THE USF PHYSICS FACULTY. THE
ONGOING PURSUIT OF NOVEL DISCOVERIES WITHIN THESE FIELDS NOT ONLY CONTRIBUTES TO THE GLOBAL BODY OF SCIENTIFIC
KNOWLEDGE BUT ALSO DRIVES TECHNOLOGICAL INNOVATION AND INFORMS OUR UNDERSTANDING OF THE WORLD AROUND US.

FAcULTY EXPERTISE IN CONDENSED MATTER PHYSICS

CONDENSED MATTER PHYSICS IS A CORNERSTONE OF RESEARCH AT USF, WITH A SIGNIFICANT PORTION OF THE PHYSICS
FACULTY DEDICATING THEIR EFFORTS TO UNDERSTANDING THE PROPERTIES OF MATTER IN THE SOLID AND LIQUID STATES. THIS
FIELD IS CRUCIAL BECAUSE IT UNDERLIES MUCH OF MODERN TECHNOLOGY, FROM THE SEMICONDUCTORS IN OUR ELECTRONIC
DEVICES TO THE SUPERCONDUCTORS THAT PROMISE FUTURE ENERGY SOLUTIONS. THE USF FACULTY IN THIS AREA ARE
EXPLORING A WIDE RANGE OF PHENOMENA,, INCLUDING MAGNETISM, SUPERCONDUCTIVITY, TOPOLOGICAL MATERIALS, AND
QUANTUM PHENOMENA IN NANOSCALE SYSTEMS.

RESEARCHERS IN CONDENSED MATTER PHYSICS AT USF ARE AT THE CUTTING EDGE OF DISCOVERING NEW MATERIALS WITH
UNPRECEDENTED PROPERTIES. THEY EMPLOY SOPHISTICATED EXPERIMENTAL TECHNIQUES, SUCH AS ADVANCED SPECTROSCOPY,
MICROSCOPY, AND TRANSPORT MEASUREMENTS, OFTEN IN CONJUNCTION WITH THEORETICAL MODELING AND COMPUTATIONAL
SIMULATIONS, TO PROBE THE BEHAVIOR OF ELECTRONS AND ATOMS IN THESE MATERIALS. THIS DETAILED UNDERSTANDING
ALLOWS FOR THE DESIGN AND SYNTHESIS OF MATERIALS TAILORED FOR SPECIFIC APPLICATIONS, DRIVING INNOVATION IN AREAS
LIKE ADVANCED ELECTRONICS, ENERGY STORAGE, AND QUANTUM COMPUTING. THE WORK IS INTRICATE, OFTEN DELVING INTO THE
QUANTUM MECHANICAL INTERACTIONS THAT GOVERN THE COLLECTIVE BEHAVIOR OF VAST NUMBERS OF PARTICLES.

NANOMATERIALS AND QUANTUM PHENOMENA

A PARTICULARLY ACTIVE AREA WITHIN CONDENSED MATTER PHYSICS AT USF INVOLVES THE STUDY OF NANOMATERIALS AND
THE QUANTUM PHENOMENA THAT EMERGE AT THESE INCREDIBLY SMALL SCALES. W/HEN MATERIALS ARE REDUCED TO THE
NANOSCALE, THEIR PROPERTIES CAN CHANGE DRAMATICALLY DUE TO QUANTUM MECHANICAL EFFECTS. THe USF pHYSICS
FACULTY ARE INVESTIGATING HOW TO CONTROL AND HARNESS THESE EFFECTS FOR NEW TECHNOLOGICAL APPLICATIONS.

THIS INCLUDES RESEARCH INTO QUANTUM DOTS, NANOWIRES, AND 2D MATERIALS LIKE GRAPHENE. THESE MATERIALS EXHIBIT
UNIQUE OPTICAL, ELECTRONIC, AND MAGNETIC PROPERTIES THAT ARE HIGHLY SENSITIVE TO THEIR SIZE AND SHAPE. THE FACULTY
ARE EXPLORING THEIR POTENTIAL IN AREAS SUCH AS NEXT-GENERATION SENSORS, QUANTUM INFORMATION PROCESSING, AND
ADVANCED OPTOELECTRONIC DEVICES. THE CHALLENGE LIES IN PRECISELY FABRICATING THESE NANOSCALE STRUCTURES AND
UNDERSTANDING THE DELICATE QUANTUM INTERACTIONS THAT GOVERN THEIR BEHAVIOR, A COMPLEX TASK REQUIRING BOTH DEEP
THEORETICAL INSIGHT AND EXCEPTIONAL EXPERIMENTAL SKILL.

MAGNETISM AND SPINTRONICS

THE STUDY OF MAGNETISM AND THE EMERGING FIELD OF SPINTRONICS ALSO REPRESENT SIGNIFICANT RESEARCH THRUSTS FOR THE
USF PHYSICS FACULTY. SPINTRONICS AIMS TO UTILIZE THE INTRINSIC SPIN OF ELECTRONS, IN ADDITION TO THEIR CHARGE, TO
CREATE NEW ELECTRONIC DEVICES THAT ARE FASTER, MORE ENERGY~EFFICIENT, AND CAPABLE OF STORING MORE INFORMATION.
THIS FIELD HOLDS IMMENSE PROMISE FOR REVOLUTIONIZING DATA STORAGE AND PROCESSING.

USF RESEARCHERS ARE INVESTIGATING NOVEL MAGNETIC MATERIALS, MAGNETIC THIN FILMS, AND THE FUNDAMENTAL MECHANISMS
OF SPIN TRANSPORT. THEIR WORK INVOLVES UNDERSTANDING PHENOMENA LIKE GIANT MAGNETORESISTANCE AND TUNNEL
MAGNETORESISTANCE, WHICH ARE KEY TO CURRENT HARD DRIVE TECHNOLOGY, AND EXPLORING NEW AVENUES FOR MAGNETIC
DATA STORAGE AND MANIPULATION. THE GOAL IS TO DEVELOP A DEEPER UNDERSTANDING OF MAGNETIC PHENOMENA AT THE
ATOMIC AND MOLECULAR LEVEL, PAVING THE WAY FOR THE CREATION OF ENTIRELY NEW CLASSES OF ELECTRONIC DEVICES THAT



LEVERAGE THE POWER OF ELECTRON SPIN.

UNRAVELING THE UNIVERSE WITH ASTROPHYSICS AND COSMOLOGY FACULTY

THE COSMOS BECKONS, AND THE USF PHYSICS FACULTY IN ASTROPHYSICS AND COSMOLOGY ARE DEDICATED TO UNRAVELING
ITS MANY MYSTERIES. THIS AREA OF RESEARCH INVOLVES STUDYING CELESTIAL OBJECTS, THE STRUCTURE AND EVOLUTION OF
THE UNIVERSE, AND THE FUNDAMENTAL PHYSICAL LAWS THAT GOVERN COSMIC PHENOMENA. FROM THE FORMATION OF STARS
AND GALAXIES TO THE ENIGMATIC NATURE OF DARK MATTER AND DARK ENERGY, THESE RESEARCHERS ARE EXPANDING OUR
UNDERSTANDING OF THE UNIVERSE'S GRAND NARRATIVE.

THE FACULTY UTILIZE POWERFUL OBSERVATIONAL TOOLS, INCLUDING TELESCOPES AND SATELLITE OBSERVATORIES, ALONGSIDE
SOPHISTICATED THEORETICAL MODELS AND SIMULATIONS, TO EXPLORE THESE COSMIC QUESTIONS. THEIR WORK OFTEN
INVOLVES ANALYZING VAST AMOUNTS OF DATA TO IDENTIFY PATTERNS, TEST HYPOTHESES, AND DEVELOP NEW THEORIES THAT
CAN EXPLAIN THE UNIVERSE'S OBSERVED BEHAVIOR. THE PURSUIT OF KNOWLEDGE IN THIS FIELD IS NOT MERELY ACADEMIC, IT
ADDRESSES FUNDAMENTAL QUESTIONS ABOUT OUR PLACE IN THE UNIVERSE AND ITS ULTIMATE FATE.

GALACTIC EVOLUTION AND STELLAR DYNAMICS

A KEY FOCUS FOR SOME USF ASTROPHYSICS FACULTY IS THE STUDY OF HOW GALAXIES FORM AND EVOLVE OVER COSMIC
TIME, AS WELL AS THE DYNAMICS OF STARS WITHIN THESE SYSTEMS. UNDERSTANDING THE INTRICATE PROCESSES THAT SHAPE
GALAXIES — FROM THEIR INITIAL FORMATION TO THEIR ONGOING INTERACTIONS AND MERGERS — IS CRUCIAL FOR COMPREHENDING
THE LARGE-SCALE STRUCTURE OF THE UNIVERSE.

RESEARCHERS EXAMINE STELLAR POPULATIONS, GAS DYNAMICS, AND THE INFLUENCE OF DARK MATTER ON GALACTIC STRUCTURE
AND EVOLUTION. THEY OFTEN USE DATA FROM MAJOR ASTRONOMICAL SURVEYS AND LEVERAGE ADVANCED COMPUTATIONAL
TECHNIQUES TO SIMULATE GALAXY FORMATION AND EVOLUTION. THIS WORK HELPS TO PIECE TOGETHER THE COSMIC HISTORY,
REVEALING HOW THE UNIVERSE TRANSITIONED FROM A NEARLY UNIFORM STATE TO THE COMPLEX WEB OF GALAXIES WE OBSERVE
TODAY. THE INTRICATE DANCE OF STARS AND GAS WITHIN GALAXIES OFFERS A RICH TAPESTRY FOR SCIENTIFIC INQUIRY.

CosMoLoGIcAL MoDELS AND THE EARLY UNIVERSE

OTHER MEMBERS OF THE USF PHYSICS FACULTY ARE DEDICATED TO THE STUDY OF COSMOLOGY, FOCUSING ON THE ORIGIN,
EVOLUTION, AND LARGE-SCALE STRUCTURE OF THE UNIVERSE. THIS INCLUDES INVESTIGATING THE BIG BANG/ THE EXPANSION OF
SPACE, AND THE NATURE OF COSMIC CONSTITUENTS LIKE DARK MATTER AND DARK ENERGY. THEIR WORK AIMS TO REFINE OUR
UNDERSTANDING OF THE UNIVERSE'S FUNDAMENTAL PARAMETERS AND TEST THE VALIDITY OF COSMOLOGICAL MODELS.

THIS RESEARCH OFTEN INVOLVES ANALYZING THE COSMIC MICROW AVE BACKGROUND RADIATION, THE FAINT AFTERGLOW OF THE
Bic BANG, AND STUDYING THE DISTRIBUTION OF GALAXIES AND LARGE-SCALE STRUCTURES. BY COMPARING OBSERVATIONAL
DATA WITH THEORETICAL PREDICTIONS, THESE FACULTY MEMBERS ARE WORKING TO SHED LIGHT ON SOME OF THE MOST
PROFOUND QUESTIONS IN PHYSICS, SUCH AS THE NATURE OF DARK ENERGY DRIVING THE ACCELERATED EXPANSION OF THE
UNIVERSE AND THE POTENTIAL FOR ALTERNATIVE COSMOLOGICAL MODELS. THE QUEST TO UNDERSTAND THE UNIVERSE'S GENESIS
AND DESTINY IS A DRIVING FORCE.

THE ReEaLM oF PARTICLE PHYsIcs AND NUCLEAR PHYsIcs wiITH USF
FACULTY



DELVING INTO THE FUNDAMENTAL BUILDING BLOCKS OF MATTER AND THE FORCES THAT GOVERN THEM, THE USF pPHYsICS
FACULTY IN PARTICLE AND NUCLEAR PHYSICS EXPLORE THE SUBATOMIC WORLD. THIS FIELD SEEKS TO UNDERSTAND THE
ELEMENTARY PARTICLES THAT MAKE UP EVERYTHING AROUND US AND THE INTERACTIONS BETWEEN THEM, AS WELL AS THE
STRUCTURE AND BEHAVIOR OF ATOMIC NUCLEI. THESE INVESTIGATIONS ARE CRITICAL FOR COMPREHENDING THE FUNDAMENTAL
LAWS OF NATURE.

THE FACULTY IN THIS DOMAIN ARE INVOLVED IN MAJOR INTERNATIONAL COLLABORATIONS, CONTRIBUTING TO EXPERIMENTS AT
PARTICLE ACCELERATORS LIKE THOSE AT CERN. THEIR RESEARCH OFTEN INVOLVES ANALYZING THE RESULTS OF HIGH-ENERGY
COLLISIONS TO DISCOVER NEW PARTICLES, MEASURE THEIR PROPERTIES, AND TEST THE PREDICTIONS OF THE STANDARD MODEL
OF PARTICLE PHYSICS. THIS PURSUIT OF FUNDAMENTAL KNOWLEDGE HAS FAR-REACHING IMPLICATIONS FOR OUR UNDERSTANDING
OF MATTER AND ENERGY.

HiGH-ENERGY PARTICLE COLLISIONS AND DISCOVERIES

A SIGNIFICANT PORTION OF THE PARTICLE PHYSICS RESEARCH AT USF IS CENTERED AROUND THE ANALYSIS OF DATA FROM HIGH-
ENERGY PARTICLE COLLIDERS. THESE EXPERIMENTS SMASH PARTICLES TOGETHER AT NEARLY THE SPEED OF LIGHT, CREATING
CONDITIONS SIMILAR TO THOSE THAT EXISTED FRACTIONS OF A SECOND AFTER THE BIG BANG. THE RESULTING DEBRIS PROVIDES
CLUES ABOUT THE FUNDAMENTAL CONSTITUENTS OF MATTER AND THE FORCES THAT BIND THEM.

THE USF PHYSICS FACULTY PLAY CRUCIAL ROLES IN DESIGNING DETECTORS, COLLECTING AND ANALYZING EXPERIMENTAL DATA,
AND INTERPRETING THE RESULTS. THEIR WORK HAS CONTRIBUTED TO KEY DISCOVERIES AND CONTINUES TO PUSH THE
BOUNDARIES OF OUR KNOWLEDGE ABOUT FUNDAMENTAL PARTICLES AND THEIR INTERACTIONS. THIS RESEARCH OFTEN REQUIRES
SOPHISTICATED STATISTICAL ANALYSIS AND COMPUTATIONAL POWER TO SIFT THROUGH THE IMMENSE DATASETS GENERATED
BY THESE EXPERIMENTS.

NUCLEAR STRUCTURE AND REACTIONS

IN NUCLEAR PHYSICS, THE FOCUS SHIFTS TO THE STRUCTURE AND BEHAVIOR OF ATOMIC NUCLEI — THE DENSE CORES OF ATOMS.
USF FACULTY INVESTIGATE THE FORCES THAT HOLD PROTONS AND NEUTRONS TOGETHER, THE PROPERTIES OF EXOTIC NUCLEI,
AND THE OUTCOMES OF NUCLEAR REACTIONS. THIS RESEARCH HAS APPLICATIONS RANGING FROM UNDERSTANDING NUCLEAR
ENERGY TO EXPLORING THE SYNTHESIS OF ELEMENTS IN STARS.

RESEARCHERS IN THIS AREA OFTEN WORK WITH BOTH THEORETICAL MODELS AND EXPERIMENTAL FACILITIES THAT PROBE ATOMIC
NUCLEI. THEY STUDY PHENOMENA LIKE NUCLEAR FISSION AND FUSION, RADIOACTIVE DECAY, AND THE PROPERTIES OF MATTER
UNDER EXTREME CONDITIONS OF DENSITY AND TEMPERATURE. UNDERSTANDING THE NUCLEAR REALM IS ESSENTIAL FOR GRASPING
THE ORIGINS OF MATTER AND THE PROCESSES THAT POWER STARS.

BloPHYSICS AND MEDICAL PHYsICS: INTERDISCIPLINARY CONTRIBUTIONS

RECOGNIZING THE PROFOUND CONNECTIONS BETWEEN PHYSICS AND THE LIFE SCIENCES, THE USF PHYSICS FACULTY ALSO EXCEL
IN THE INTERDISCIPLINARY FIELDS OF BIOPHYSICS AND MEDICAL PHYSICS. THESE AREAS APPLY THE PRINCIPLES AND
METHODOLOGIES OF PHYSICS TO UNDERSTAND BIOLOGICAL SYSTEMS AND TO DEVELOP NEW MEDICAL TECHNOLOGIES. THIS
FUSION OF DISCIPLINES ADDRESSES CRITICAL HEALTH CHALLENGES AND OFFERS NEW PERSPECTIVES ON BIOLOGICAL PROCESSES.

THE FACULTY ENGAGED IN BIOPHYSICS EXPLORE THE PHYSICAL MECHANISMS UNDERLYING BIOLOGICAL FUNCTIONS AT VARIOUS
SCALES, FROM MOLECULAR INTERACTIONS TO CELLULAR BEHAVIOR. IN MEDICAL PHYSICS, THE EMPHASIS IS ON APPLYING
PHYSICAL CONCEPTS TO DIAGNOSE AND TREAT DISEASES, LEADING TO ADVANCEMENTS IN MEDICAL IMAGING, RADIATION
THERAPY, AND OTHER HEALTHCARE TECHNOLOGIES. THIS INTERDISCIPLINARY APPROACH HIGHLIGHTS THE BROAD APPLICABILITY
OF PHYSICS.



PHYSICAL PRINCIPLES IN BIOLOGICAL SYSTEMS

BioPHYSICS FACULTY AT USF INVESTIGATE HOW PHYSICAL LAWS GOVERN THE STRUCTURE AND FUNCTION OF BIOLOGICAL
MOLECULES, CELLS, AND TISSUES. THIS CAN INCLUDE STUDYING PROTEIN FOLDING, DNA DYNAMICS, MEMBRANE TRANSPORT, AND
THE MECHANICS OF CELLULAR PROCESSES. THE GOAL IS TO GAIN A FUNDAMENTAL UNDERSTANDING OF LIFE AT A PHYSICAL
LEVEL.

USING TECHNIQUES FROM STATISTICAL MECHANICS, THERMODYNAMICS, AND FLUID DYNAMICS, THESE RESEARCHERS OFTEN
EMPLOY COMPUTATIONAL MODELING, SPECTROSCOPY, AND ADVANCED IMAGING TO UNRAVEL BIOLOGICAL MYSTERIES. THEIR
WORK CONTRIBUTES TO FIELDS SUCH AS DRUG DISCOVERY, UNDERSTANDING DISEASE MECHANISMS, AND DEVELOPING NOVEL
BIOMATERIALS. THE INTRICATE WORLD OF BIOLOGY PROVIDES A RICH PLAYGROUND FOR APPLYING RIGOROUS PHYSICAL
PRINCIPLES.

ADVANCEMENTS IN MEDICAL IMAGING AND RADIATION THERAPY

THE MEDICAL PHYSICS GROUP WITHIN THE USF PHYSICS DEPARTMENT IS DEDICATED TO DEVELOPING AND IMPROVING MEDICAL
TECHNOLOGIES FOR DIAGNOSIS AND TREATMENT. THIS INCLUDES RESEARCH INTO ADVANCED IMAGING TECHNIQUES SUCH AS MR|,
CcT SCANS, AND PET SCANS, AS WELL AS OPTIMIZING RADIATION THERAPY FOR CANCER TREATMENT.

FACULTY IN THIS AREA WORK ON AREAS LIKE IMAGE RECONSTRUCTION ALGORITHMS, RADIATION DOSIMETRY, AND THE
DEVELOPMENT OF NOVEL RADIATION DELIVERY TECHNIQUES. THEIR EFFORTS AIM TO ENHANCE DIAGNOSTIC ACCURACY, REDUCE
PATIENT EXPOSURE TO RADIATION, AND IMPROVE THE EFFECTIVENESS OF CANCER THERAPIES. THIS DIRECT APPLICATION OF
PHYSICS PRINCIPLES HAS A TANGIBLE AND SIGNIFICANT IMPACT ON HUMAN HEALTH AND WELL-BEING.

THe RoLE oF USF PHYsIcs FACULTY IN EDUCATION AND MENTORSHIP

BEYOND THEIR IMPACTFUL RESEARCH, THE USF PHYSICS FACULTY ARE DEEPLY COMMITTED TO EDUCATING AND MENTORING THE
NEXT GENERATION OF PHYSICISTS AND SCIENTISTS. THEY ARE DEDICATED TO PROVIDING STUDENTS WITH A STRONG
FOUNDATION IN PHYSICS PRINCIPLES, FOSTERING CRITICAL THINKING SKILLS, AND INSPIRING A LIFELONG PASSION FOR SCIENTIFIC
INQUIRY. THEIR TEACHING METHODOLOGIES ARE DESIGNED TO ENGAGE STUDENTS AT ALL LEVELS, FROM UNDERGRADUATES TAKING
THEIR FIRST PHYSICS COURSE TO GRADUATE STUDENTS PURSUING ADVANCED RESEARCH.

THE FACULTY MEMBERS ARE KNOWN FOR THEIR PASSION FOR TEACHING, OFTEN EMPLOYING INNOVATIVE PEDAGOGICAL
APPROACHES TO MAKE COMPLEX CONCEPTS ACCESSIBLE AND ENGAGING. THEY STRIVE TO CREATE A SUPPORTIVE LEARNING
ENVIRONMENT WHERE STUDENTS FEEL ENCOURAGED TO ASK QUESTIONS, EXPLORE IDEAS, AND DEVELOP THEIR PROBLEM-SOLVING
ABILITIES. THIS DEDICATION TO EDUCATION IS A VITAL COMPONENT OF THE DEPARTMENT'S MISSION AND SIGNIFICANTLY
CONTRIBUTES TO THE SUCCESS OF ITS STUDENTS.

UNDERGRADUATE PHYSICS EDUCATION

FOR UNDERGRADUATE STUDENTS, THE USF PHYSICS FACULTY ARE INSTRUMENTAL IN DELIVERING A COMPREHENSIVE AND
CHALLENGING CURRICULUM. THEY ENSURE THAT STUDENTS GAIN A SOLID UNDERSTANDING OF CLASSICAL MECHANICS,
ELECTROMAGNETISM, THERMODYNAMICS, QUANTUM MECHANICS, AND MODERN PHYSICS. THE EMPHASIS IS NOT JUST ON
MEMORIZING FORMULAS BUT ON DEVELOPING A DEEP CONCEPTUAL GRASP OF PHYSICAL PRINCIPLES.

MANY FACULTY MEMBERS ARE ACTIVELY INVOLVED IN DEVELOPING NEW COURSES, INCORPORATING MODERN RESEARCH FINDINGS
INTO THEIR LECTURES, AND PROMOTING HANDS~ON LEARNING EXPERIENCES THROUGH LABORATORY WORK AND STUDENT
RESEARCH PROJECTS. THIS APPROACH PREPARES UNDERGRADUATES FOR ADVANCED STUDIES OR DIRECT ENTRY INTO SCIENCE AND
TECHNOLOGY CAREERS, EQUIPPING THEM WITH THE ANALYTICAL AND QUANTITATIVE SKILLS EMPLOYERS HIGHLY VALUE.



GRADUATE TRAINING AND RESEARCH OPPORTUNITIES

AT THE GRADUATE LEVEL, THE USF PHYSICS FACULTY PROVIDE INVALUABLE MENTORSHIP AND GUIDANCE TO MASTER'S AND
DOCTORAL STUDENTS. THEY WORK CLOSELY WITH STUDENTS ON CUTTING-EDGE RESEARCH PROJECTS, HELPING THEM TO
DEVELOP INTO INDEPENDENT RESEARCHERS CAPABLE OF CONTRIBUTING TO SCIENTIFIC KNOWLEDGE. THIS CLOSE COLLABORATION
IS A DEFINING FEATURE OF THE GRADUATE PROGRAM.

STUDENTS HAVE THE OPPORTUNITY TO WORK ALONGSIDE FACULTY ON GROUNDBREAKING EXPERIMENTS, DEVELOP THEORETICAL
MODELS, AND PRESENT THEIR FINDINGS AT CONFERENCES. THIS IMMERSIVE RESEARCH EXPERIENCE IS CRUCIAL FOR DEVELOPING THE
SKILLS NEEDED FOR CAREERS IN ACADEMIA, NATIONAL LABORATORIES, OR ADVANCED INDUSTRIAL RESEARCH AND DEVELOPMENT.
THE FACULTY’S EXPERTISE AND WILLINGNESS TO GUIDE STUDENTS ARE PARAMOUNT TO THE SUCCESS OF THE GRADUATE
PROGRAM.

COLLABORATIONS AND INTERDISCIPLINARY INITIATIVES

THE SPIRIT OF COLLABORATION IS STRONG WITHIN THE USF PHYSICS DEPARTMENT, AND FACULTY MEMBERS ACTIVELY ENGAGE
IN INTERDISCIPLINARY INITIATIVES THAT EXTEND BEYOND THE TRADITIONAL BOUNDARIES OF PHYSICS. RECOGNIZING THAT MANY
OF TODAY'S MOST CHALLENGING SCIENTIFIC PROBLEMS REQUIRE A MULTIDISCIPLINARY APPROACH, THE USF PHYSICS FACULTY
PARTNER WITH RESEARCHERS FROM OTHER DEPARTMENTS AT USF AND WITH INSTITUTIONS WORLDW IDE.

THESE COLLABORATIONS FOSTER INNOVATION BY BRINGING TOGETHER DIVERSE PERSPECTIVES AND EXPERTISE, LEADING TO
NOVEL RESEARCH QUESTIONS AND SOLUTIONS THAT MIGHT NOT ARISE WITHIN A SINGLE DISCIPLINE. THIS INTERCONNECTEDNESS
ENRICHES THE RESEARCH ENVIRONMENT AND PROVIDES STUDENTS WITH EXPOSURE TO A BROADER RANGE OF SCIENTIFIC INQUIRY
AND POTENTIAL CAREER PATHS. THE PURSUIT OF KNOWLEDGE OFTEN BENEFITS FROM THE SYNERGY OF DIFFERENT FIELDS.

Cross-DePARTMENTAL ReSEARCH PROJECTS

USF PHYSICS FACULTY FREQUENTLY COLLABORATE WITH COLLEAGUES IN FIELDS SUCH AS CHEMISTRY, BIOLOGY, ENGINEERING,
MEDICINE, AND COMPUTER SCIENCE. THESE PARTNERSHIPS CAN LEAD TO EXCITING PROJECTS, FOR INSTANCE, USING ADVANCED
PHYSICS TECHNIQUES TO STUDY BIOLOGICAL PROCESSES, DEVELOPING NEW MATERIALS WITH APPLICATIONS IN ENGINEERING, OR
APPLYING COMPUTATIONAL PHYSICS METHODS TO ANALYZE COMPLEX DATASETS FROM OTHER SCIENTIFIC DOMAINS.

THESE CROSS-DEPARTMENTAL ENDEAVORS NOT ONLY EXPAND THE SCOPE OF RESEARCH BUT ALSO PROVIDE STUDENTS WITH
OPPORTUNITIES TO GAIN EXPERIENCE IN DIVERSE SCIENTIFIC SETTINGS. THEY DEMONSTRATE THE PERVASIVE RELEVANCE OF
PHYSICS PRINCIPLES ACROSS THE SCIENTIFIC LANDSCAPE AND HIGHLIGHT THE UNIVERSITY'S COMMITMENT TO FOSTERING A
VIBRANT RESEARCH ECOSYSTEM.

NATIONAL AND INTERNATIONAL RESEARCH PARTNERSHIPS

BEYOND THE CONFINES OF USF/ THE PHYSICS FACULTY MAINTAIN ACTIVE RESEARCH PARTNERSHIPS WITH SCIENTISTS AT OTHER
UNIVERSITIES, NATIONAL LABORATORIES, AND INTERNATIONAL RESEARCH CENTERS. THESE COLLABORATIONS ARE PARTICULARLY
VITAL IN FIELDS LIKE PARTICLE PHYSICS AND ASTROPHYSICS, WHERE ACCESS TO LARGE-SCALE FACILITIES AND GLOBAL
DATASETS IS ESSENTIAL.

BY PARTICIPATING IN THESE WIDER NETWORKS, USF RESEARCHERS CONTRIBUTE TO MAJOR SCIENTIFIC ENDEAVORS AND GAIN
ACCESS TO CUTTING-EDGE INSTRUMENTATION AND EXPERTISE. T HESE GLOBAL CONNECTIONS ALSO ENRICH THE EDUCATIONAL
EXPERIENCE FOR STUDENTS, OFFERING THEM GLIMPSES INTO THE INTERNATIONAL SCIENTIFIC COMMUNITY AND POTENTIAL
OPPORTUNITIES FOR FUTURE WORK. SUCH PARTNERSHIPS ARE CRUCIAL FOR TACKLING GRAND SCIENTIFIC CHALLENGES.



IMPACT AND FUTURE DIRecTIONS oF USF PHYsICS RESEARCH

THE RESEARCH CONDUCTED BY THE USF PHYSICS FACULTY HAS A SIGNIFICANT AND FAR-REACHING IMPACT, CONTRIBUTING TO
FUNDAMENTAL SCIENTIFIC UNDERSTANDING, DRIVING TECHNOLOGICAL INNOVATION, AND ADDRESSING SOCIETAL CHALLENGES.
THEIR DISCOVERIES AND ADVANCEMENTS SHAPE OUR PERCEPTION OF THE UNIVERSE, IMPROVE HEALTHCARE, AND PAVE THE WAY
FOR NEW TECHNOLOGIES THAT BENEFIT HUMANITY. THE FACULTY'S COMMITMENT TO EXCELLENCE ENSURES THAT USF REMAINS A
LEADING INSTITUTION IN PHYSICS RESEARCH.

LooKING AHEAD, THE USF PHYSICS FACULTY ARE POISED TO CONTINUE THEIR PIONEERING WORK, EXPLORING EMERGING AREAS OF
PHYSICS AND TACKLING NEW SCIENTIFIC FRONTIERS. THEIR FORW ARD-THINKING APPROACH AND DEDICATION TO PUSHING THE
BOUNDARIES OF KNOWLEDGE WILL UNDOUBTEDLY LEAD TO FURTHER BREAKTHROUGHS AND SHAPE THE FUTURE TRAJECTORY OF
PHYSICS AND ITS APPLICATIONS. THE DEPARTMENT'S STRATEGIC FOCUS ON INTERDISCIPLINARY RESEARCH AND CUTTING-EDGE
TECHNOLOGY SUGGESTS A BRIGHT FUTURE FILLED WITH EXCITING DISCOVERIES.

CONTRIBUTION TO SCIENTIFIC KNOWLEDGE AND TECHNOLOGY

THE COLLECTIVE CONTRIBUTIONS OF THE USF PHYSICS FACULTY HAVE ENRICHED THE GLOBAL BODY OF SCIENTIFIC KNOWLEDGE
ACROSS NUMEROUS DISCIPLINES. THEIR RESEARCH FINDINGS ARE REGULARLY PUBLISHED IN HIGH-IMPACT JOURNALS, PRESENTED AT
INTERNATIONAL CONFERENCES, AND CITED BY SCIENTISTS WORLDWIDE. BEYOND PURE DISCOVERY, THEIR WORK OFTEN LEADS TO
TANGIBLE TECHNOLOGICAL ADVANCEMENTS, INFLUENCING INDUSTRIES FROM MICROELECTRONICS AND TELECOMMUNICATIONS TO
RENEW ABLE ENERGY AND MEDICINE.

THE PURSUIT OF FUNDAMENTAL PHYSICS QUESTIONS BY THE USF FACULTY OFTEN YIELDS UNEXPECTED TECHNOLOGICAL
DIVIDENDS, UNDERSCORING THE LONG-TERM VALUE OF INVESTING IN BASIC RESEARCH. THEIR INNOVATIVE APPROACHES AND
RIGOROUS METHODOLOGIES SERVE AS A MODEL FOR SCIENTIFIC INQUIRY. THE IMPACT OF THEIR WORK IS BOTH INTELLECTUAL
AND PRACTICAL, TOUCHING MANY FACETS OF MODERN LIFE.

EMERGING RESEARCH FRONTIERS AND DEPARTMENTAL GOALS

AS THE FIELD OF PHYSICS EVOLVES, THE USF PHYSICS FACULTY ARE ACTIVELY ENGAGED IN EXPLORING EMERGING RESEARCH
FRONTIERS. THIS INCLUDES AREAS SUCH AS QUANTUM INFORMATION SCIENCE, ARTIFICIAL INTELLIGENCE IN PHYSICS, ADVANCED
MATERIALS FOR SUSTAINABLE ENERGY, AND THE EXPLORATION OF EXOPLANETS AND THE SEARCH FOR LIFE BEYOND EARTH. THE
DEPARTMENT CONTINUES TO INVEST IN FACULTY EXPERTISE AND INFRASTRUCTURE TO SUPPORT THESE VITAL AREAS OF
RESEARCH.

THE FUTURE GOALS OF THE DEPARTMENT ARE CENTERED ON MAINTAINING ITS POSITION AS A LEADER IN PHYSICS RESEARCH AND
EDUCATION, FOSTERING A COLLABORATIVE AND INCLUSIVE ENVIRONMENT, AND MAKING SIGNIFICANT CONTRIBUTIONS TO
SCIENTIFIC UNDERSTANDING AND SOCIETAL WELL-BEING. THROUGH STRATEGIC HIRING, INVESTMENT IN STATE-OF-THE-ART
FACILITIES, AND A CONTINUED COMMITMENT TO EXCELLENCE IN TEACHING AND RESEARCH, THE USF PHYSICS FACULTY ARE WELL-
POSITIONED TO MEET THE CHALLENGES AND OPPORTUNITIES OF THE 2 1ST CENTURY.

FAQ: FREQUENTLY Askebp QUESTIONS ABouUT USF PHYsIcs FACULTY

Q: WHAT ARE THE PRIMARY RESEARCH SPECIALIZATIONS OF THE USF PHYSICS
FACULTY?

A: THE USF PHYSICS FACULTY SPECIALIZE IN A BROAD RANGE OF AREAS, INCLUDING CONDENSED MATTER PHYSICS (\X/ITH
FOCUSES ON NANOMATERIALS AND SPINTRONICS)/ ASTROPHYSICS AND COSMOLOGY (GALACTIC EVOLUTION, STELLAR



DYNAMICS, AND EARLY UNIVERSE MODELS), PARTICLE AND NUCLEAR PHYSICS (HIGH‘ENERGY COLLISIONS AND NUCLEAR
STRUCTURE)/ AND BIOPHYSICS AND MEDICAL PHYSICS (BIOLOGICAL SYSTEMS AND MEDICAL IMAGING/THERAPY).

Q: How poes THE USF PHYSICS DEPARTMENT SUPPORT UNDERGRADUATE RESEARCH?

A: THE USF PHYSICS DEPARTMENT STRONGLY ENCOURAGES UNDERGRADUATE RESEARCH. FACULTY MEMBERS FREQUENTLY
INVOLVE UNDERGRADUATES IN THEIR RESEARCH LABS, PROVIDING HANDS~ON EXPERIENCE IN EXPERIMENTAL TECHNIQUES, DATA
ANALYSIS, AND THEORETICAL MODELING. STUDENTS CAN OFTEN FIND THESE OPPORTUNITIES BY DIRECTLY CONTACTING FACULTY
MEMBERS WHOSE RESEARCH INTERESTS ALIGN WITH THEIR OWN.

Q: ARE THERE OPPORTUNITIES FOR GRADUATE STUDENTS TO WORK WITH RENOWNED
RESEARCHERS IN THEIR SPECIFIC FIELDS AT USF?

A: ABSOLUTELY. THE USF PHYSICS DEPARTMENT IS HOME TO DISTINGUISHED FACULTY MEMBERS WHO ARE LEADERS IN THEIR
RESPECTIVE FIELDS. GRADUATE STUDENTS HAVE THE OPPORTUNITY TO WORK CLOSELY WITH THESE RENOWNED RESEARCHERS ON
CUTTING-EDGE PROJECTS, RECEIVE PERSONALIZED MENTORSHIP, AND CONTRIBUTE TO SIGNIFICANT SCIENTIFIC DISCOVERIES.

Q: WHAT IS THE ROLE OF THE USF PHYSICS FACULTY IN INTERNATIONAL RESEARCH
COLLABORATIONS?

A: MANY USF PHYSICS FACULTY MEMBERS ARE ACTIVELY INVOLVED IN MAJOR INTERNATIONAL RESEARCH COLLABORATIONS.
THIS IS PARTICULARLY COMMON IN FIELDS LIKE PARTICLE PHYSICS, WHERE COLLABORATIONS AT LARGE FACILITIES LIKE CERN
ARE CRUCIAL, AND IN ASTROPHYSICS, WHERE ACCESS TO GLOBAL TELESCOPE NETWORKS AND DATASETS IS ESSENTIAL FOR
COMPREHENSIVE STUDIES.

Q: How poes THE USF PHYSICS FACULTY CONTRIBUTE TO MEDICAL ADVANCEMENTS?

A: THROUGH THEIR WORK IN BIOPHYSICS AND MEDICAL PHYSICS, USF FACULTY CONTRIBUTE TO MEDICAL ADVANCEMENTS BY
DEVELOPING NEW DIAGNOSTIC IMAGING TECHNIQUES, OPTIMIZING RADIATION THERAPY FOR CANCER TREATMENT, AND
UNDERSTANDING THE PHYSICAL PRINCIPLES BEHIND BIOLOGICAL PROCESSES THAT CAN LEAD TO NEW THERAPEUTIC STRATEGIES.

Q: WHAT KIND OF CAREER PATHS CAN STUDENTS PURSUE AFTER GRADUATING FROM THE
USF PHYSICS PROGRAM?

A: GRADUATES FROM THE USF PHYSICS PROGRAM PURSUE A DIVERSE RANGE OF CAREER PATHS. THESE INCLUDE ACADEMIA (AS
PROFESSORS AND RESEARCHERS), INDUSTRY (IN TECHNOLOGY DEVELOPMENT, ENGINEERING, DATA SCIENCE, AND Rﬁ'D),
GOVERNMENT LABORATORIES, AND FURTHER GRADUATE STUDIES IN PHYSICS OR RELATED FIELDS.

Q: How DOES THE DEPARTMENT ENSURE A HIGH-QUALITY EDUCATIONAL EXPERIENCE FOR
ITS STUDENTS?

A: THE USF PHYSICS DEPARTMENT ENSURES A HIGH-QUALITY EDUCATIONAL EXPERIENCE THROUGH A COMBINATION OF
RIGOROUS CURRICULUM DESIGN, INNOVATIVE TEACHING METHODOLOGIES, STATE-OF-THE-ART LABORATORY FACILITIES, AND
DEDICATED FACULTY MENTORSHIP. THEY ARE COMMITTED TO FOSTERING CRITICAL THINKING, PROBLEM~SOLVING SKILLS, AND A
DEEP UNDERSTANDING OF PHYSICAL PRINCIPLES.
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