WILLIAM AND MARY PHYSICS

WILLIAM AND MARY PHYSICS REPRESENTS A PRESTIGIOUS AND DYNAMIC DEPARTMENT WITHIN THE COLLEGE OF WILLIAM €
MARY/ RENOWNED FOR ITS RIGOROUS ACADEMIC PROGRAMS, CUTTING-EDGE RESEARCH, AND COMMITMENT TO FOSTERING
INTELLECTUAL GROWTH IN THE PHYSICAL SCIENCES. THIS ARTICLE EXPLORES THE COMPREHENSIVE OFFERINGS OF THE W/ILLIAM
AND MARY PHYSICS DEPARTMENT, HIGHLIGHTING ITS UNDERGRADUATE AND GRADUATE PROGRAMS, RESEARCH OPPORTUNITIES,
FACULTY EXPERTISE, AND FACILITIES. THE DEPARTMENT IS KNOWN FOR INTEGRATING THEORETICAL FOUNDATIONS WITH
PRACTICAL APPLICATIONS, MAKING IT A HUB FOR STUDENTS INTERESTED IN ADVANCING THEIR UNDERSTANDING OF PHYSICS.
EMPHASIS IS PLACED ON THE DEPARTMENT’S INTERDISCIPLINARY COLLABORATIONS AND ITS ROLE IN PREPARING STUDENTS FOR
DIVERSE CAREERS IN SCIENCE, TECHNOLOGY, ENGINEERING, AND EDUCATION. ADDITIONALLY, THE ARTICLE WILL COVER THE
DEPARTMENT’S OUTREACH INITIATIVES AND COMMUNITY ENGAGEMENT THAT PROMOTE SCIENTIFIC LITERACY. THE FOLLOWING
SECTIONS PROVIDE A DETAILED OVERVIEW OF THE KEY ASPECTS OF W/ILLIAM AND MARY PHYSICS.

ACADEMIC PROGRAMS AT WILLIAM AND MARY PHYSICS

ReSEARCH OPPORTUNITIES AND FACILITIES

o FACULTY AND EXPERTISE

STUDENT LiFE AND COMMUNITY ENGAGEMENT

CAREER PROSPECTS AND ALUMNI ACHIEVEMENTS

ACADEMIC PROGRAMS AT WILLIAM AND MARY PHYSICS

THE WILLIAM AND MARY PHYSICS DEPARTMENT OFFERS A DIVERSE RANGE OF ACADEMIC PROGRAMS DESIGNED TO CATER TO THE
INTERESTS AND CAREER GOALS OF ITS STUDENTS. THE CURRICULUM IS STRUCTURED TO PROVIDE A SOLID FOUNDATION IN
CLASSICAL AND MODERN PHYSICS, WHILE ALSO INCORPORATING INTERDISCIPLINARY COURSES THAT ENHANCE ANALYTICAL AND
EXPERIMENTAL SKILLS.

UNDERGRADUATE DEGREE PROGRAMS

\UNDERGRADUATE STUDENTS CAN PURSUE A BACHELOR OF Science (B.S.) or BACHELOR oF ARTS (B.A.) IN PHYSICS, WITH
OPTIONS TO SPECIALIZE IN AREAS SUCH AS ASTROPHYSICS, APPLIED PHYSICS, AND BIOPHYSICS. THE PROGRAMS EMPHASIZE
HANDS-ON LABORATORY WORK, MATHEMATICAL RIGOR, AND CRITICAL THINKING.

GRADUATE STUDIES

THE GRADUATE PROGRAM OFFERS MASTER'S AND PH.D. DEGREES, FOCUSING ON ADVANCED THEORETICAL AND EXPERIMENTAL
PHYSICS. GRADUATE STUDENTS ENGAGE IN ORIGINAL RESEARCH, SEMINARS, AND TEACHING ASSISTANTSHIPS, PREPARING THEM FOR
CAREERS IN ACADEMIA, INDUSTRY, AND RESEARCH INSTITUTIONS.

INTERDISCIPLINARY COURSES

WILLIAM AND MARY PHYSICS ENCOURAGES INTERDISCIPLINARY LEARNING THROUGH COURSES THAT INTERSECT WITH ENGINEERING,
CHEMISTRY, COMPUTER SCIENCE, AND ENVIRONMENTAL SCIENCE. THESE OFFERINGS PROVIDE A BROAD SCIENTIFIC PERSPECTIVE AND
FOSTER COLLABORATION ACROSS DISCIPLINES.



ReseaARCH OPPORTUNITIES AND FACILITIES

RESEARCH IS A CORNERSTONE OF THE W/ILLIAM AND MARY PHYSICS DEPARTMENT, PROVIDING STUDENTS AND FACULTY WITH
ACCESS TO STATE-OF-THE-ART FACILITIES AND RESOURCES THAT SUPPORT A WIDE RANGE OF SCIENTIFIC INQUIRIES.

ResSEARCH AREAS

THE DEPARTMENT’S RESEARCH SPANS MULTIPLE FIELDS, INCLUDING CONDENSED MATTER PHYSICS, NUCLEAR PHYSICS, PARTICLE
PHYSICS, QUANTUM INFORMATION, AND ASTROPHYSICS. THIS DIVERSITY ALLOWS STUDENTS TO EXPLORE DIFFERENT BRANCHES
OF PHYSICS AND PARTICIPATE IN GROUNDBREAKING PROJECTS.

L ABORATORIES AND EQUIPMENT

WILLIAM AND MARY PHYSICS BOASTS MODERN LABORATORIES EQUIPPED WITH ADVANCED INSTRUMENTATION FOR EXPERIMENTAL
RESEARCH. FACILITIES INCLUDE ELECTRON MICROSCOPES, LASER SYSTEMS, AND CRYOGENIC EQUIPMENT, ENABLING PRECISE
MEASUREMENT AND ANALYSIS.

CoLLABORATIVE RESEARCH INITIATIVES

COLLABORATION WITH NATIONAL LABORATORIES AND RESEARCH CENTERS ENHANCES RESEARCH OPPORTUNITIES. PARTNERSHIPS
WITH INSTITUTIONS SUCH ASJEFFERSON L AB PROVIDE ACCESS TO LARGE-SCALE EXPERIMENTAL SETUPS AND FOSTER
PROFESSIONAL DEVELOPMENT.

FACULTY AND EXPERTISE

THE FACULTY AT WILLIAM AND MARY PHYSICS ARE DISTINGUISHED RESEARCHERS AND EDUCATORS DEDICATED TO ADVANCING
KNOWLEDGE AND MENTORING STUDENTS. THEIR EXPERTISE COVERS A BROAD SPECTRUM OF PHYSICS DISCIPLINES, ENSURING
COMPREHENSIVE ACADEMIC GUIDANCE.

FACULTY RESEARCH INTERESTS

FACULTY MEMBERS SPECIALIZE IN AREAS SUCH AS THEORETICAL MODELING, EXPERIMENTAL PARTICLE PHYSICS, QUANTUM
COMPUTING, AND ASTROPHYSICS. THEIR ACTIVE RESEARCH PROGRAMS CONTRIBUTE TO THE DEPARTMENT’S REPUTATION AND
PROVIDE STUDENTS WITH MENTORSHIP IN CUTTING-EDGE SCIENCE.

TEACHING AND MENTORSHIP

IN ADDITION TO RESEARCH, FACULTY PRIORITIZE HIGH-QUALITY TEACHING AND PERSONALIZED MENTORSHIP. SMALL CLASS SIZES
AND CLOSE FACULTY-STUDENT INTERACTIONS FOSTER AN ENGAGING AND SUPPORTIVE LEARNING ENVIRONMENT.

VISITING SCHOLARS AND LECTURERS

THE DEPARTMENT REGULARLY HOSTS VISITING SCHOLARS AND GUEST LECTURERS FROM PROMINENT INSTITUTIONS, ENRICHING THE
ACADEMIC COMMUNITY WITH DIVERSE PERSPECTIVES AND EXPERTISE.



STUDENT LIFE AND COMMUNITY ENGAGEMENT

WILLIAM AND MARY PHYSICS SUPPORTS AN ACTIVE STUDENT COMMUNITY THAT PROMOTES ACADEMIC EXCELLENCE,
PROFESSIONAL DEVELOPMENT, AND OUTREACH ACTIVITIES AIMED AT ENHANCING SCIENTIFIC UNDERSTANDING WITHIN AND BEYOND
CAMPUS.

PHYsIcs CLue AND ORGANIZATIONS

THE PHYsIcs CLUB PROVIDES STUDENTS WITH OPPORTUNITIES TO ENGAGE IN DISCUSSIONS, ORGANIZE EVENTS, AND
PARTICIPATE IN COMPETITIONS. |T FOSTERS CAMARADERIE AND NETWORKING AMONG PHYSICS MAJORS AND ENTHUSIASTS.

OUTREACH PROGRAMS

THE DEPARTMENT IS INVOLVED IN OUTREACH INITIATIVES SUCH AS SCIENCE FAIRS, K-12 EDUCATION PROGRAMS, AND PUBLIC
LECTURES DESIGNED TO INSPIRE INTEREST IN PHYSICS AND PROMOTE STEM EDUCATION IN THE LOCAL COMMUNITY.

\X/ ORKSHOPS AND SEMINARS

REGULAR WORKSHOPS AND SEMINARS FEATURING FACULTY, STUDENTS, AND EXTERNAL EXPERTS HELP STUDENTS STAY INFORMED
ABOUT THE LATEST DEVELOPMENTS IN PHYSICS AND DEVELOP PROFESSIONAL SKILLS.

CAREER PROSPECTS AND ALUMNI ACHIEVEMENTS

GRADUATES OF WILLIAM AND MARY PHYSICS HAVE A STRONG TRACK RECORD OF SUCCESS, SECURING POSITIONS IN ACADEMIA,
INDUSTRY, GOVERNMENT, AND EDUCATION. THE DEPARTMENT’S COMPREHENSIVE TRAINING EQUIPS STUDENTS WITH SKILLS
APPLICABLE TO A VARIETY OF CAREER PATHS.

CAREER SERVICES AND SUPPORT

THE DEPARTMENT OFFERS CAREER COUNSELING, INTERNSHIP PLACEMENT ASSISTANCE, AND NET\WORKING OPPORTUNITIES TO
FACILITATE STUDENTS’ TRANSITION FROM ACADEMIA TO THE \WORKFORCE.

ALUMNI CONTRIBUTIONS

ALUMNI OF WILLIAM AND MARY PHYSICS HAVE MADE SIGNIFICANT CONTRIBUTIONS TO RESEARCH, TECHNOLOGY DEVELOPMENT,
AND SCIENCE POLICY. THEIR ACHIEVEMENTS UNDERSCORE THE QUALITY AND IMPACT OF THE EDUCATION PROVIDED BY THE
DEPARTMENT.

INDUSTRY AND RESEARCH ROLES

GRADUATES FIND ROLES IN SECTORS INCLUDING AEROSPACE, DEFENSE, SOFTW ARE DEVELOPMENT, AND NATIONAL LABORATORIES,
LEVERAGING THEIR EXPERTISE IN PHYSICS TO SOLVE COMPLEX PROBLEMS AND INNOVATE.

o COMPREHENSIVE DEGREE OFFERINGS

e CUTTING-EDGE RESEARCH FACILITIES



® EXPERT FACULTY MENTORSHIP
e ACTIVE STUDENT ORGANIZATIONS AND OUTREACH

® STRONG CAREER SUPPORT AND SUCCESSFUL ALUMNI NETWORK

FREQUENTLY AskeD QUESTIONS

\WHAT PHYSICS PROGRAMS ARE OFFERED AT WILLIAM € MARY?

WILLIAM § MARY OFFERS UNDERGRADUATE AND GRADUATE PROGRAMS IN PHYSICS, INCLUDING A BACHELOR OF SCIENCE IN
PHYSICS AND OPPORTUNITIES FOR RESEARCH AND ADVANCED STUDY.

How STRONG IS THE PHYSICS RESEARCH COMMUNITY AT WILLIAM § MARY?

WILLIAM § MARY HAS A VIBRANT PHYSICS RESEARCH COMMUNITY WITH ACTIVE FACULTY INVOLVEMENT IN AREAS SUCH AS
CONDENSED MATTER PHYSICS, NUCLEAR PHYSICS, AND ASTROPHYSICS, OFTEN COLLABORATING WITH NATIONAL LABORATORIES.

Does WILLIAM § MARY HAVE ANY SPECIAL PHYSICS RESEARCH FACILITIES?

Yes, WILLIAM € MARY IS HOME TO SEVERAL SPECIALIZED RESEARCH FACILITIES, INCLUDING LABORATORIES EQUIPPED FOR
EXPERIMENTAL AND THEORETICAL PHYSICS RESEARCH, AND PARTNERSHIPS WITH INSTITUTIONS LIKE THE THOMAS JEFFERSON
NATIONAL ACCELERATOR FACILITY.

ARE THERE OPPORTUNITIES FOR UNDERGRADUATE PHYSICS STUDENTS TO ENGAGE IN
RESEARCH AT WILLIAM § MARY?

ABSOLUTELY, WILLIAM § MARY ENCOURAGES UNDERGRADUATE PHYSICS STUDENTS TO PARTICIPATE IN RESEARCH PROJECTS
ALONGSIDE FACULTY, PROVIDING HANDS~ON EXPERIENCE AND PREPARATION FOR GRADUATE STUDIES.

\WHAT CAREER PATHS DO WILLIAM § MARY PHYSICS GRADUATES TYPICALLY PURSUE?

GRADUATES WITH A PHYSICS DEGREE FROM W/ILLIAM € MARY OFTEN PURSUE CAREERS IN ACADEMIA, RESEARCH, ENGINEERING,
DATA SCIENCE, FINANCE, AND TECHNOLOGY SECTORS, AS WELL AS CONTINUING EDUCATION IN GRADUATE OR PROFESSIONAL
SCHOOLS.

How poEes WILLIAM § MARY SUPPORT DIVERSITY AND INCLUSION IN ITS PHYSICS
DEPARTMENT?

WiLLIaM € MARY'S PHYSICS DEPARTMENT ACTIVELY PROMOTES DIVERSITY AND INCLUSION THROUGH OUTREACH PROGRAMS,
SCHOLARSHIPS, MENTORSHIP OPPORTUNITIES, AND CREATING AN INCLUSIVE ENVIRONMENT FOR ALL STUDENTS AND FACULTY.

\WHAT COLLABORATIONS DOES THE WILLIAM § MARY PHYSICS DEPARTMENT HAVE
WITH NATIONAL RESEARCH INSTITUTIONS?
THE PHYSICS DEPARTMENT AT W/ILLIAM § MARY COLLABORATES WITH NATIONAL RESEARCH INSTITUTIONS LIKE THE JEFFERSON

LAg AND THE NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST), PROVIDING STUDENTS AND FACULTY WITH
ACCESS TO CUTTING-EDGE RESEARCH OPPORTUNITIES.



ADDITIONAL RESOURCES

1. CLAssICAL MecHANICS AT WILLIAM AND MARY

THIS TEXTBOOK PROVIDES A COMPREHENSIVE INTRODUCTION TO CLASSICAL MECHANICS, TAILORED SPECIFICALLY FOR W/ILLIAM
AND MARY PHYSICS STUDENTS. |IT COVERS NEW TONIAN MECHANICS, L AGRANGIAN AND HAMILTONIAN FORMULATIONS, AND
APPLICATIONS IN VARIOUS PHYSICAL SYSTEMS. THE BOOK INCLUDES PROBLEM SETS INSPIRED BY REAL RESEARCH PROJECTS
UNDERTAKEN AT WILLIAM AND MARY, FOSTERING BOTH CONCEPTUAL UNDERSTANDING AND PRACTICAL SKILLS.

2. QUANTUM PHYSICS: CONCEPTS AND APPLICATIONS FROM WILLIAM AND MARY

DESIGNED FOR UNDERGRADUATE AND GRADUATE STUDENTS, THIS BOOK DELVES INTO THE FUNDAMENTAL PRINCIPLES OF QUANTUM
MECHANICS AS TAUGHT IN THE WILLIAM AND MARY PHYSICS PROGRAM. |T EXPLORES WAVE FUNCTIONS, QUANTUM STATES,
OPERATORS, AND MEASUREMENT THEORY WITH CLARITY AND RIGOR. NUMEROUS EXAMPLES AND EXERCISES REFLECT THE UNIQUE
PEDAGOGICAL APPROACH OF W/ILLIAM AND MARY’S FACULTY.

3. ELECTROMAGNETISM AND OPTICS IN THE WiLLIAM AND MARY CURRICULUM

THIS VOLUME COVERS CLASSICAL ELECTROMAGNETISM AND OPTICAL PHYSICS WITH A FOCUS ON EXPERIMENTAL TECHNIQUES
USED AT W/ILLIAM AND MARY. READERS WILL FIND DETAILED DISCUSSIONS ON MAXWELL’S EQUATIONS, ELECTROMAGNETIC
WAVES, AND MODERN OPTICS, SUPPLEMENTED BY LABORATORY EXPERIMENTS AND SIMULATIONS DEVELOPED BY THE COLLEGE’S
PHYSICS DEPARTMENT.

4. STATISTICAL MECHANICS AND THERMODYNAMICS: INSIGHTS FROM WILLIAM AND MARY

THIS BOOK INTRODUCES THE PRINCIPLES OF STATISTICAL MECHANICS AND THERMODYNAMICS, EMPHASIZING CONCEPTS RELEVANT
TO WILLIAM AND MARY’S RESEARCH AND TEACHING. |T BRIDGES MICROSCOPIC PARTICLE BEHAVIOR AND MACROSCOPIC
THERMODYNAMIC PROPERTIES, FEATURING EXAMPLES FROM CURRENT RESEARCH PROJECTS AND INTERDISCIPLINARY APPLICATIONS.

5. CoMPUTATIONAL PHYSICS WiITH WILLIAM AND MARY APPLICATIONS

FOCUSING ON COMPUTATIONAL METHODS USED IN PHYSICS, THIS BOOK PRESENTS ALGORITHMS AND PROGRAMMING TECHNIQUES
EMPLOYED BY WILLIAM AND MARY STUDENTS AND FACULTY. |T COVERS NUMERICAL SOLUTIONS TO PHYSICAL PROBLEMS,
SIMULATIONS, AND DATA ANALYSIS, WITH PRACTICAL EXERCISES DESIGNED TO BUILD COMPUTATIONAL PROFICIENCY ALONGSIDE
THEORETICAL UNDERSTANDING.

6. MODERN PHYSICS AND EXPERIMENTAL TECHNIQUES AT WILLIAM AND MARY

THIS TEXT PROVIDES AN OVERVIEW OF 20TH-CENTURY PHYSICS DEVELOPMENTS AND THE EXPERIMENTAL METHODS UTILIZED AT
W/ILLIAM AND MARY. TOPICS INCLUDE SPECIAL RELATIVITY, ATOMIC PHYSICS, NUCLEAR PHYSICS, AND PARTICLE PHYSICS, WITH
AN EMPHASIS ON LABORATORY WORK AND INSTRUMENTATION AVAILABLE TO STUDENTS.

7. INTRODUCTION TO CONDENSED MATTER PHYSICS: WILLIAM AND MARY PERSPECTIVES
OFFERING AN ACCESSIBLE INTRODUCTION TO CONDENSED MATTER PHYSICS, THIS BOOK HIGHLIGHTS RESEARCH AND COURSEW ORK
FROM W/ILLIAM AND MARY. |IT COVERS CRYSTAL STRUCTURES, ELECTRONIC PROPERTIES, MAGNETISM, AND SUPERCONDUCTIVITY
INTEGRATING THEORETICAL MODELS WITH EXPERIMENTAL FINDINGS FROM THE DEPARTMENT.

/

8. PHYSICS OF THE EARTH AND ENVIRONMENT: A WILLIAM AND MARY APPROACH

THIS INTERDISCIPLINARY BOOK EXPLORES GEOPHYSICS AND ENVIRONMENTAL PHYSICS TOPICS TAUGHT AT WILLIAM AND MARY.
IT DISCUSSES EARTH'S PHYSICAL PROCESSES, CLIMATE SCIENCE, AND SUSTAINABLE TECHNOLOGIES, ENCOURAGING STUDENTS TO
APPLY PHYSICS PRINCIPLES TO GLOBAL CHALLENGES AND ENVIRONMENTAL RESEARCH.

9. ADVANCED ToPICS IN THEORETICAL PHYSICS: WILLIAM AND MARY SEMINAR SERIES

BASED ON SEMINAR LECTURES AND ADVANCED COURSES AT W/ILLIAM AND MARY, THIS BOOK PRESENTS CUTTING-EDGE TOPICS IN
THEORETICAL PHYSICS. IT COVERS AREAS SUCH AS QUANTUM FIELD THEORY, GENERAL RELATIVITY, AND PARTICLE PHYSICS
PHENOMENOLOGY, DESIGNED FOR GRADUATE STUDENTS AND RESEARCHERS SEEKING A DEEPER UNDERSTANDING OF CONTEMPORARY
PHYSICS THEORIES.
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