WORCESTER POLYTECHNIC INSTITUTE PHYSICS

X/ ORCESTER POLYTECHNIC INSTITUTE PHYSICS OFFERS A COMPELLING PATHWAY FOR ASPIRING SCIENTISTS AND ENGINEERS,
BLENDING RIGOROUS THEORETICAL FOUNDATIONS WITH HANDS-ON, PROJECT-BASED LEARNING. THIS ESTEEMED INSTITUTION IS
RENOWNED FOR ITS INNOVATIVE APPROACH TO PHYSICS EDUCATION, FOSTERING A DEEP UNDERSTANDING OF FUNDAMENTAL
PRINCIPLES WHILE ENCOURAGING STUDENTS TO APPLY THEIR KNOWLEDGE TO REAL-WORLD CHALLENGES. AT \X/P|, PHYSICS IS
NOT JUST ABOUT EQUATIONS AND THEORIES, IT's ABOUT DISCOVERY, PROBLEM~SOLVING, AND PUSHING THE BOUNDARIES OF
WHAT'S kKNOWN. OUR EXPLORATION WILL DELVE INTO THE CORE CURRICULUM, RESEARCH OPPORTUNITIES, FACULTY EXPERTISE,
AND THE VIBRANT STUDENT EXPERIENCE WITHIN THE WPI PHYSICS DEPARTMENT, PROVIDING A COMPREHENSIVE OVERVIEW FOR
PROSPECTIVE STUDENTS AND ANYONE INTERESTED IN CUTTING-EDGE PHYSICS EDUCATION. WE WILL UNCOVER WHAT MAKES
WPI’s PHYSICS PROGRAM A STANDOUT CHOICE FOR THOSE SEEKING A TRANSFORMATIVE ACADEMIC JOURNEY.

TABLE oF CONTENTS

INTRODUCTION TO WPI PHYSICS

ACADEMIC EXCELLENCE IN PHYSICS AT WPI

Core CURRICULUM AND DeGRee OPTIONS

ReseEARCH OPPORTUNITIES AND FACULTY EXPERTISE
STUDENT LIFE AND COMMUNITY IN PHYSICS

CAREER ProOSPECTS FOR WPI PHYSICS GRADUATES
FREQUENTLY AskeD QUESTIONS ABoUT WPI PHysics

ACADEMIC EXCELLENCE IN PHYSICS AT WPI

THe DEPARTMENT OF PHYSICS AT W/ ORCESTER POLYTECHNIC INSTITUTE IS DEDICATED TO PROVIDING A WORLD-CLASS
EDUCATION THAT PREPARES STUDENTS FOR THE COMPLEXITIES OF MODERN SCIENTIFIC INQUIRY AND TECHNOLOGICAL
INNOVATION. WPI’s COMMITMENT TO PROJECT-BASED LEARNING IS DEEPLY EMBEDDED WITHIN ITS PHYSICS CURRICULUM, MEANING
YOU WON'T JUST BE MEMORIZING FORMULAS; YOU'LL BE ACTIVELY ENGAGED IN SOLVING PROBLEMS THAT MATTER. THIS HANDS-
ON APPROACH CULTIVATES CRITICAL THINKING SKILLS, TEAMWORK, AND THE ABILITY TO TRANSLATE THEORETICAL KNOWLEDGE
INTO PRACTICAL APPLICATIONS, WHICH ARE HIGHLY VALUED IN BOTH ACADEMIC RESEARCH AND INDUSTRY.

THE DEPARTMENT PRIDES ITSELF ON FOSTERING AN ENVIRONMENT WHERE CURIOSITY IS ENCOURAGED AND INTELLECTUAL
EXPLORATION IS PARAMOUNT. STUDENTS ARE EXPOSED TO A BROAD SPECTRUM OF PHYSICS DISCIPLINES, FROM THE SUBATOMIC
REALM OF QUANTUM MECHANICS TO THE VAST EXPANSE OF ASTROPHYSICS. THIS COMPREHENSIVE EXPOSURE ENSURES THAT
GRADUATES POSSESS A ROBUST UNDERSTANDING OF THE PHYSICAL UNIVERSE AND ARE WELL-EQUIPPED TO TACKLE EMERGING
SCIENTIFIC CHALLENGES. THE EMPHASIS ON INTERDISCIPLINARY STUDIES ALSO ALLOWS PHYSICS STUDENTS TO COLLABORATE
WITH PEERS FROM OTHER DEPARTMENTS, MIRRORING THE COLLABORATIVE NATURE OF SCIENTIFIC PROGRESS IN THE REAL \WORLD.

Core CurrIiCULUM AND DEGREE OPTIONS

AT THE HEART OF THE W ORCESTER POLYTECHNIC INSTITUTE PHYSICS PROGRAM LIES A COMPREHENSIVE AND ADAPTABLE CORE
CURRICULUM DESIGNED TO BUILD A STRONG FOUNDATIONAL UNDERSTANDING. STUDENTS BEGIN WITH ESSENTIAL COURSES IN
CLASSICAL MECHANICS, ELECTRICITY AND MAGNETISM, AND THERMODYNAMICS, GRADUALLY PROGRESSING TO MORE ADVANCED
TOPICS. THESE FOUNDATIONAL COURSES ARE CRUCIAL FOR UNDERSTANDING THE UNDERLYING PRINCIPLES THAT GOVERN THE
NATURAL WORLD AND FORM THE BEDROCK FOR MORE SPECIALIZED STUDIES.

\WP| OFFERS SEVERAL DEGREE OPTIONS WITHIN THE PHYSICS DOMAIN, CATERING TO DIVERSE STUDENT INTERESTS AND CAREER
ASPIRATIONS. THE BACHELOR OF SCIENCE (B.S.) IN PHYSICS IS THE PRIMARY UNDERGRADUATE DEGREE, PROVIDING A BROAD AND
DEEP UNDERSTANDING OF THE FIELD. FOR THOSE WITH A PARTICULAR PASSION FOR A SPECIFIC AREA, OR WHO WISH TO COMBINE
PHYSICS WITH ANOTHER DISCIPLINE, \X/P| OFFERS OPTIONS FOR CONCENTRATIONS AND MINORS. THESE CAN RANGE FROM
ASTROPHYSICS AND CONDENSED MATTER PHYSICS TO BIOPHYSICS AND COMPUTATIONAL PHYSICS, ALLOWING STUDENTS TO
TAILOR THEIR ACADEMIC JOURNEY.

FURTHERMORE, THE DEPARTMENT SUPPORTS ADVANCED STUDY THROUGH ITS GRADUATE PROGRAMS. A MASTER OF SCIENCE



(M.S.) anD DocTor oF PHILosoPHY (PH.D.) IN PHYSICS ARE AVAILABLE FOR STUDENTS SEEKING TO PURSUE CUT TING-EDGE
RESEARCH AND CONTRIBUTE TO THE ADVANCEMENT OF SCIENTIFIC KNOWLEDGE. T HESE PROGRAMS OFFER SPECIALIZED TRACKS AND
OPPORTUNITIES FOR IN-DEPTH RESEARCH UNDER THE GUIDANCE OF LEADING FACULTY MEMBERS. T HE FLEXIBILITY IN COURSE
SELECTION AND THE EMPHASIS ON INDIVIDUAL RESEARCH PROJECTS ENSURE THAT EACH STUDENT'S EDUCATIONAL PATH IS BOTH
RIGOROUS AND PERSONALLY ENRICHING.

ReseARCH OPPORTUNITIES AND FACULTY EXPERTISE

ONE OF THE MOST SIGNIFICANT ADVANTAGES OF PURSUING PHYSICS AT W ORCESTER POLYTECHNIC INSTITUTE IS THE
UNPARALLELED ACCESS TO CUTTING-EDGE RESEARCH OPPORTUNITIES. WPI’S FACULTY COMPRISES DISTINGUISHED RESEARCHERS
WHO ARE ACTIVELY CONTRIBUTING TO ADVANCEMENTS ACROSS A WIDE ARRAY OF PHYSICS SUBFIELDS. STUDENTS HAVE THE
CHANCE TO WORK ALONGSIDE THESE EXPERTS, NOT AS PASSIVE OBSERVERS, BUT AS INTEGRAL MEMBERS OF RESEARCH TEAMS.
THIS IMMERSIVE EXPERIENCE IS INVALUABLE FOR DEVELOPING PRACTICAL RESEARCH SKILLS, GAINING EXPOSURE TO THE SCIENTIFIC
METHOD IN ACTION, AND POTENTIALLY CONTRIBUTING TO PUBLISHED \WORKS.

THE RESEARCH AREAS WITHIN WPI'S PHYSICS DEPARTMENT ARE DIVERSE AND EXCITING, REFLECTING THE DYNAMIC NATURE OF
THE FIELD. THESE OFTEN INCLUDE:

THEORETICAL PHYSICS, FOCUSING ON AREAS LIKE PARTICLE PHYSICS, COSMOLOGY, AND QUANTUM INFORMATION
THEORY.

® EXPERIMENTAL PHYSICS, WITH RESEARCH IN CONDENSED MATTER, SOFT MATTER, ATOMIC, MOLECULAR, AND OPTICAL
(AMO) PHYSICS, AND BIOPHYSICS.

e ASTROPHYSICS AND COSMOLOGY, EXPLORING THE UNIVERSE'S ORIGINS, EVOLUTION, AND FUNDAMENTAL CONSTITUENTS.

e COMPUTATIONAL PHYSICS, UTILIZING ADVANCED SIMULATION TECHNIQUES TO MODEL COMPLEX PHYSICAL PHENOMENA.

FACULTY MEMBERS ARE NOT ONLY DEDICATED TO THEIR RESEARCH BUT ALSO TO MENTORSHIP. THEY ARE COMMITTED TO
GUIDING STUDENTS THROUGH THEIR ACADEMIC AND RESEARCH ENDEAVORS, FOSTERING A SUPPORTIVE AND INTELLECTUALLY
STIMULATING ENVIRONMENT. THIS CLOSE INTERACTION BETWEEN STUDENTS AND FACULTY IS A HALLMARK OF THE WP
EXPERIENCE, ENSURING THAT STUDENTS RECEIVE PERSONALIZED ATTENTION AND EXPERT GUIDANCE THROUGHOUT THEIR STUDIES.
\W/HETHER IT'S ASSISTING WITH EXPERIMENTS, DEVELOPING THEORETICAL MODELS, OR ANALYZING DATA, WPl PHYSICS
STUDENTS ARE INTEGRAL TO THE DISCOVERY PROCESS.

STUDENT LIFE AND COMMUNITY IN PHYSICS

THE STUDENT EXPERIENCE WITHIN THE W/ ORCESTER POLYTECHNIC INSTITUTE PHYSICS DEPARTMENT EXTENDS FAR BEYOND THE
LECTURE HALLS AND LABORATORIES. WP| FOSTERS A VIBRANT AND SUPPORTIVE COMMUNITY WHERE STUDENTS CAN CONNECT
WITH PEERS, FACULTY, AND ALUMNI. THE COLLABORATIVE SPIRIT IS PALPABLE, WITH STUDENTS OFTEN FORMING STUDY
GROUPS, PARTICIPATING IN DEPARTMENTAL EVENTS, AND ENGAGING IN PEER-TO~PEER LEARNING. THIS SENSE OF CAMARADERIE IS
ESSENTIAL FOR NAVIGATING THE RIGORS OF A PHYSICS EDUCATION AND FOR FOSTERING A LIFELONG PASSION FOR SCIENCE.

SEVERAL AVENUES EXIST FOR STUDENTS TO GET INVOLVED AND DEEPEN THEIR ENGAGEMENT WITH PHYSICS. THE WPl PHYSsICS
SOCIETY, FOR INSTANCE, IS A STUDENT-RUN ORGANIZATION THAT HOSTS REGULAR MEETINGS, GUEST LECTURES, AND SOCIAL
EVENTS, PROVIDING OPPORTUNITIES FOR NET\WORKING AND SHARED EXPLORATION OF PHYSICS-RELATED TOPICS. STUDENTS ARE
ALSO ENCOURAGED TO PARTICIPATE IN UNDERGRADUATE RESEARCH SYMPOSIA AND DEPARTMENTAL SEMINARS, WHERE THEY CAN
PRESENT THEIR FINDINGS AND LEARN FROM THE RESEARCH OF OTHERS. THESE ACTIVITIES NOT ONLY ENHANCE THEIR LEARNING BUT
ALSO BUILD CONFIDENCE AND PRESENTATION SKILLS.

BEYOND DEPARTMENTAL ACTIVITIES, \W/P| OFFERS A RICH CAMPUS LIFE WITH NUMEROUS CLUBS, ORGANIZATIONS, AND ATHLETIC
TEAMS. THIS ALLOWS PHYSICS STUDENTS TO PURSUE A WELL-ROUNDED COLLEGIATE EXPERIENCE, BALANCING THEIR ACADEMIC
PURSUITS WITH PERSONAL INTERESTS AND EXTRACURRICULAR ACTIVITIES. THE CLOSE-KNIT NATURE OF THE PHYSICS



COMMUNITY, COMBINED WITH THE BROADER WPl campus ENVIRONMENT, CREATES A NURTURING ATMOSPHERE CONDUCIVE TO
ACADEMIC SUCCESS AND PERSONAL GROWTH. STUDENTS OFTEN FIND LIFELONG FRIENDSHIPS AND PROFESSIONAL CONNECTIONS
WITHIN THIS DYNAMIC SETTING.

CAREER ProsPECTS FOR WPI PHYsICS GRADUATES

GRADUATES OF THE W ORCESTER POLYTECHNIC INSTITUTE PHYSICS PROGRAM ARE EXCEPTIONALLY WELL-PREPARED FOR A
DIVERSE RANGE OF EXCITING AND IMPACTFUL CAREER PATHS. THE STRONG ANALYTICAL, PROBLEM~SOLVING, AND QUANTITATIVE
SKILLS HONED THROUGH W PI'S RIGOROUS PHYSICS CURRICULUM ARE HIGHLY TRANSFERABLE AND SOUGHT AFTER BY EMPLOYERS
ACROSS NUMEROUS INDUSTRIES. PHYSICS GRADUATES ARE NOT CONFINED TO TRADITIONAL RESEARCH ROLES, THEIR VERSATILE
SKILL SETS OPEN DOORS TO OPPORTUNITIES IN TECHNOLOGY, FINANCE, MEDICINE, EDUCATION, AND BEYOND.

MANY \WPI PHYSICS ALUMNI PURSUE ADVANCED DEGREES IN PHYSICS OR RELATED FIELDS, CONTINUING THEIR RESEARCH JOURNEYS
IN ACADEMIA OR NATIONAL LABORATORIES. OTHERS EMBARK ON CAREERS IN CUTTING-EDGE TECHNOLOGICAL SECTORS,
CONTRIBUTING TO THE DEVELOPMENT OF NEW MATERIALS, ADVANCED COMPUTING, RENEW ABLE ENERGY SOLUTIONS, AND
INNOVATIVE MEDICAL DEVICES. THE PROBLEM-SOLVING PROWESS OF PHYSICS GRADUATES MAKES THEM INVALUABLE ASSETS IN
ROLES THAT REQUIRE COMPLEX ANALYTICAL THINKING AND THE ABILITY TO ADDRESS MULTIFACETED CHALLENGES.

THE CAREER SERVICES AT WPI ARE ROBUST, OFFERING EXTENSIVE SUPPORT TO PHYSICS STUDENTS IN THEIR JOB SEARCH. THIS
INCLUDES CAREER COUNSELING, RESUME WORKSHOPS, MOCK INTERVIEWS, AND ACCESS TO A VAST NETWORK OF ALUMNI AND
INDUSTRY CONTACTS. THE DEPARTMENT ALSO ACTIVELY PROMOTES INTERNSHIPS AND CO-OP OPPORTUNITIES, ALLOWING
STUDENTS TO GAIN INVALUABLE REAL-WORLD EXPERIENCE BEFORE GRADUATION. THIS COMBINATION OF ACADEMIC EXCELLENCE,
HANDS~ON EXPERIENCE, AND DEDICATED CAREER SUPPORT ENSURES THAT WPI PHYSICS GRADUATES ARE WELL-POSITIONED FOR
SUCCESS IN THEIR CHOSEN PROFESSIONAL ENDEAVORS.

FREQUENTLY AskeD QUESTIONS ABOUT W/ ORCESTER POLYTECHNIC
INSTITUTE PHYSICS

Q: WHAT ARE THE PRIMARY RESEARCH AREAS WITHIN THE W/PI| PHYSICS DEPARTMENT
THAT UNDERGRADUATE STUDENTS CAN GET INVOLVED IN?

A: UNDERGRADUATE STUDENTS AT WPI'S PHYSICS DEPARTMENT HAVE NUMEROUS AVENUES TO ENGAGE IN RESEARCH. THESE
COMMONLY INCLUDE THEORETICAL AND EXPERIMENTAL WORK IN CONDENSED MATTER PHYSICS, ASTROPHYSICS, BIOPHYSICS, AND
QUANTUM INFORMATION SCIENCE. STUDENTS CAN ALSO EXPLORE COMPUTATIONAL PHYSICS, APPLYING SIMULATION TECHNIQUES
TO COMPLEX PROBLEMS. THE DEPARTMENT ACTIVELY ENCOURAGES UNDERGRADUATES TO SEEK OUT FACULTY MEMBERS WHOSE
RESEARCH ALIGNS WITH THEIR INTERESTS FOR POTENTIAL INVOLVEMENT IN ONGOING PROJECTS, OFTEN LEADING TO VALUABLE
EXPERIENCE AND EVEN CO-AUTHORSHIPS ON PUBLICATIONS.

Q: How poes WPI’s PROJECT-BASED LEARNING APPROACH SPECIFICALLY BENEFIT
PHYSICS STUDENTS?

A: WPI's SIGNATURE PROJECT-BASED LEARNING (PBL) APPROACH PROVIDES PHYSICS STUDENTS WITH A HANDS-ON,
EXPERIENTIAL EDUCATION. INSTEAD OF SOLELY RELYING ON THEORETICAL LECTURES, STUDENTS ENGAGE IN SIGNIFICANT, LONG-
TERM PROJECTS THAT REQUIRE THEM TO APPLY FUNDAMENTAL PHYSICS PRINCIPLES TO SOLVE REAL-WORLD PROBLEMS. THIS
CULTIVATES CRITICAL THINKING, TEAMWORK, COMMUNICATION, AND PROBLEM-SOLVING SKILLS, PREPARING THEM NOT JUST FOR
ACADEMIC SUCCESS BUT ALSO FOR THE COLLABORATIVE ENVIRONMENTS FOUND IN RESEARCH AND INDUSTRY. THEY LEARN BY
DOING, MAKING THEIR UNDERSTANDING DEEPER AND MORE PRACTICAL.



Q: WHAT ARE THE TYPICAL CAREER PATHS FOR GRADUATES WITH A DEGREE IN PHYSICS
FROM W/ ORCESTER POLYTECHNIC INSTITUTE?

A: GRADUATES FROM W/ PI’S PHYSICS PROGRAM ARE HIGHLY SOUGHT AFTER ACROSS A BROAD SPECTRUM OF INDUSTRIES.
COMMON CAREER PATHS INCLUDE ROLES IN RESEARCH AND DEVELOPMENT IN TECHNOLOGY COMPANIES, ENGINEERING FIRMS, AND
SCIENTIFIC INSTITUTIONS. MANY PURSUE GRADUATE STUDIES TO BECOME RESEARCHERS OR PROFESSORS. OTHER POPULAR FIELDS
INCLUDE DATA SCIENCE, FINANCE <QUANTITATIVE ANALYSIS), MEDICAL PHYSICS, PATENT LAW, AND EVEN ENTREPRENEURSHIP,
LEVERAGING THEIR STRONG ANALYTICAL AND PROBLEM-SOLVING SKILLS.

Q: CAN A PHYSICS MAJOR AT W/PI BE COMBINED WITH OTHER DISCIPLINES, AND WHAT
ARE THE OPTIONS FOR CONCENTRATIONS OR MINORS?

A: ABSOLUTELY. WPI’S FLEXIBLE CURRICULUM ALLOWS PHYSICS MAJORS TO TAILOR THEIR EDUCATION. STUDENTS CAN
PURSUE CONCENTRATIONS WITHIN PHYSICS, SUCH AS ASTROPHYSICS OR BIOPHYSICS, TO SPECIALIZE THEIR STUDIES.
ADDITIONALLY, THEY CAN CHOOSE MINORS IN RELATED FIELDS LIKE COMPUTER SCIENCE, ELECTRICAL ENGINEERING, MATHEMATICS,
OR EVEN BUSINESS, ENABLING THEM TO COMBINE A STRONG PHYSICS FOUNDATION WITH EXPERTISE IN ANOTHER AREA, THEREBY
BROADENING THEIR CAREER OPPORTUNITIES.

Q: WHAT KIND OF RESOURCES AND SUPPORT DOES THE W/P| PHYSICS DEPARTMENT
OFFER TO ITS STUDENTS BEYOND THE CLASSROOM?

A: THe WP PHYSICS DEPARTMENT PROVIDES A COMPREHENSIVE SUPPORT SYSTEM. THIS INCLUDES ACCESS TO STATE-OF-THE-
ART LABORATORIES AND RESEARCH FACILITIES, DEDICATED FACULTY MENTORS, AND THE W/PI PHYSICS SOCIETY, A STUDENT-
RUN ORGANIZATION THAT FOSTERS COMMUNITY AND PROVIDES NETWORKING OPPORTUNITIES. STUDENTS ALSO BENEFIT FROM
CAREER SERVICES, TUTORING, AND NUMEROUS DEPARTMENTAL SEMINARS AND GUEST LECTURES THAT EXPOSE THEM TO CURRENT
RESEARCH AND PROFESSIONAL INSIGHTS.
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