UNC PHYSICS MAJOR

UNC PHYSICS MAJOR OFFERS A PROFOUND AND INTELLECTUALLY STIMULATING JOURNEY FOR STUDENTS CAPTIVATED BY THE
FUNDAMENTAL LAWS GOVERNING OUR UNIVERSE. FROM THE INFINITESIMALLY SMALL REALM OF SUBATOMIC PARTICLES TO THE
VAST EXPANSE OF COSMIC STRUCTURES, A PHYSICS DEGREE FROM THE UNIVERSITY OF NORTH CAROLINA AT CHAPEL HILL
EQUIPS YOU WITH ANALYTICAL SKILLS, PROBLEM-SOLVING PROWESS, AND A DEEP UNDERSTANDING OF SCIENTIFIC PRINCIPLES.
THIS COMPREHENSIVE GUIDE WILL EXPLORE THE EXCITING CURRICULUM, RESEARCH OPPORTUNITIES, CAREER PATHWAYS, AND THE
VIBRANT ACADEMIC COMMUNITY AWAITING ASPIRING PHYSICISTS. WE WILL DELVE INTO WHAT MAKES THE UNC PHYSICS
PROGRAM STAND OUT, THE DIVERSE SPECIALIZATIONS AVAILABLE, AND HOW TO MAKE THE MOST OF YOUR UNDERGRADUATE
EXPERIENCE. W/HETHER YOU'RE DREAMING OF GROUNDBREAKING DISCOVERIES OR INNOVATIVE TECHNOLOGICAL ADVANCEMENTS, A
SOLID FOUNDATION IN PHYSICS AT UNC IS YOUR LAUNCHPAD TO A FULFILLING CAREER.
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UNDERSTANDING THE UNC PHYSICS MAJoOR

EMBARKING ON A PATH AS AN UNC PHYSICS MAJOR MEANS DIVING HEADFIRST INTO THE MOST FUNDAMENTAL QUESTIONS ABOUT
REALITY. [T°S NOT JUST ABOUT MEMORIZING FORMULAS; IT'S ABOUT DEVELOPING A WAY OF THINKING THAT ALLOWS YOU TO
DISSECT COMPLEX PROBLEMS, FORMULATE HYPOTHESES, AND RIGOROUSLY TEST THEM. THE UNIVERSITY OF NORTH CAROLINA
AT CHAPEL HILL BOASTS A DEPARTMENT OF PHYSICS AND ASTRONOMY RENOWNED FOR ITS CUTTING-EDGE RESEARCH AND
DEDICATED FACULTY. STUDENTS IN THIS PROGRAM WILL FIND THEMSELVES IMMERSED IN A DYNAMIC LEARNING ENVIRONMENT THAT
FOSTERS CRITICAL THINKING AND A DEEP APPRECIATION FOR THE SCIENTIFIC METHOD. THE BREADTH OF TOPICS COVERED ENSURES
THAT YOU’LL GAIN A COMPREHENSIVE UNDERSTANDING OF CLASSICAL MECHANICS, ELECTROMAGNETISM, QUANTUM MECHANICS,
THERMODYNAMICS, AND MORE, LAYING THE GROUNDWORK FOR ADVANCED STUDY AND SPECIALIZATION.

CHOOSING TO PURSUE A PHYSICS DEGREE AT UNC IS A DECISION TO ENGAGE WITH A DISCIPLINE THAT UNDERPINS MUCH OF
MODERN SCIENCE AND TECHNOLOGY. YOU'LL LEARN TO SEE THE WORLD THROUGH A UNIQUE LENS, WHERE MATHEMATICAL
ELEGANCE MEETS PHYSICAL INTUITION. THE PROGRAM IS DESIGNED TO CHALLENGE YOU, PUSHING THE BOUNDARIES OF YOUR
UNDERSTANDING WHILE PROVIDING THE SUPPORT NECESSARY TO SUCCEED. THE FACULTY ARE NOT ONLY ACTIVE RESEARCHERS
AT THE FOREFRONT OF THEIR FIELDS BUT ALSO PASSIONATE EDUCATORS COMMITTED TO MENTORING THE NEXT GENERATION OF
SCIENTISTS. THIS COMMITMENT TRANSLATES INTO SMALL CLASS SIZES FOR ADVANCED TOPICS AND AMPLE OPPORTUNITIES FOR
UNDERGRADUATE INVOLVEMENT IN SIGNIFICANT RESEARCH PROJECTS, MAKING THE UNC PHYSICS MAJOR A TRULY
TRANSFORMATIVE EXPERIENCE.

CurricULUM AND COURSEWORK

THE core ofF THE UNC PHYSICS MAJOR REVOLVES AROUND A RIGOROUS AND PROGRESSIVELY CHALLENGING CURRICULUM. Y OUR
INITIAL YEARS WILL FOCUS ON BUILDING A STRONG FOUNDATION IN THE ESSENTIAL AREAS OF CLASSICAL MECHANICS,
ELECTRICITY AND MAGNETISM, AND THERMODYNAMICS. THESE COURSES, OFTEN ACCOMPANIED BY CHALLENGING LABORATORY
COMPONENTS, ARE DESIGNED TO SOLIDIFY THEORETICAL CONCEPTS THROUGH HANDS-ON EXPERIMENTATION. EXPECT TO GRAPPLE
WITH COMPLEX MATHEMATICAL TOOLS, PRIMARILY CALCULUS AND DIFFERENTIAL EQUATIONS, AS THEY ARE INDISPENSABLE FOR
DESCRIBING PHYSICAL PHENOMENA ACCURATELY. THE PROBLEM-SOLVING SKILLS YOU DEVELOP HERE WILL BE INVALUABLE,
TEACHING YOU TO APPROACH UNFAMILIAR SITUATIONS WITH A SYSTEMATIC AND ANALYTICAL MINDSET. IT’S A JOURNEY THAT
DEMANDS DEDICATION, BUT THE REWARD IS A PROFOUND UNDERSTANDING OF HOW THE UNIVERSE OPERATES AT ITS MOST BASIC



LEVELS.

AS YOU PROGRESS THROUGH THE PROGRAM, THE COURSEW ORK BECOMES MORE SPECIALIZED, DELVING INTO THE INTRICACIES OF
QUANTUM MECHANICS AND STATISTICAL MECHANICS. THESE ADVANCED TOPICS INTRODUCE YOU TO THE COUNTER-INTUITIVE
\WORLD OF SUBATOMIC PARTICLES AND THE COLLECTIVE BEHAVIOR OF LARGE SYSTEMS. THE CURRICULUM ALSO TYPICALLY
INCLUDES COURSES IN MODERN PHYSICS, EXPLORING TOPICS LIKE RELATIVITY AND NUCLEAR PHYSICS, WHICH HAVE
REVOLUTIONIZED OUR UNDERSTANDING OF SPACE, TIME, AND MATTER. FURTHERMORE, A SIGNIFICANT EMPHASIS IS PLACED ON
COMPUTATIONAL PHYSICS, EQUIPPING YOU WITH THE SKILLS TO MODEL AND SIMULATE COMPLEX PHYSICAL SYSTEMS USING
PROGRAMMING LANGUAGES AND SPECIALIZED SOFTWARE. THIS BLEND OF THEORETICAL DEPTH AND PRACTICAL COMPUTATIONAL
SKILL IS A HALLMARK oF THE UNC PHYSICS PROGRAM, PREPARING GRADUATES FOR A WIDE RANGE OF ADVANCED STUDIES AND
PROFESSIONAL ROLES.

INTRODUCTORY PHYSICS SEQUENCE

THE INTRODUCTORY PHYSICS SEQUENCE AT UNC IS DESIGNED TO SERVE AS THE GATEWAY FOR ALL ASPIRING PHYSICISTS, AS
WELL AS STUDENTS IN RELATED SCIENCE AND ENGINEERING FIELDS. THIS FOUNDATIONAL SERIES TYPICALLY COVERS MECHANICS,
HEAT, SOUND, ELECTRICITY, MAGNETISM, AND LIGHT. \WHILE CHALLENGING, THESE COURSES ARE STRUCTURED TO BUILD
INTUITION AND PROBLEM-SOLVING ABILITIES INCREMENTALLY. EXPECT A SIGNIFICANT AMOUNT OF WORK INVOLVING PROBLEM
SETS, QUIZZES, AND COMPREHENSIVE EXAMS THAT TEST BOTH CONCEPTUAL UNDERSTANDING AND QUANTITATIVE APPLICATION.
THE INTEGRATED LABORATORY COMPONENTS ARE CRUCIAL, PROVIDING DIRECT EXPERIENCE WITH PHYSICAL PRINCIPLES AND
TEACHING ESSENTIAL EXPERIMENTAL TECHNIQUES, DATA ANALYSIS, AND SCIENTIFIC COMMUNICATION SKILLS.

INTERMEDIATE AND ADVANCED PHYSICS

MOVING BEYOND THE INTRODUCTORY LEVEL, STUDENTS WILL ENCOUNTER INTERMEDIATE AND ADVANCED PHYSICS COURSES
THAT DELVE INTO MORE ABSTRACT AND SOPHISTICATED THEORIES. QUANTUM MECHANICS AND STATISTICAL MECHANICS FORM
THE BEDROCK OF MODERN PHYSICS UNDERSTANDING, REQUIRING STUDENTS TO THINK BEYOND CLASSICAL INTUITION. COURSES IN
ELECTROMAGNETISM AND THERMODYNAMICS ARE FURTHER EXPLORED IN GREATER DEPTH, WITH A FOCUS ON MATHEMATICAL
RIGOR. MATHEMATICAL METHODS FOR PHYSICS ALSO BECOMES A CRITICAL COMPONENT, ENSURING STUDENTS ARE ADEPT AT
USING THE ADVANCED MATHEMATICAL TOOLS REQUIRED TO TACKLE COMPLEX PHYSICAL PROBLEMS. THIS STAGE OF THE
CURRICULUM IS WHERE STUDENTS TRULY BEGIN TO DEVELOP THE SPECIALIZED KNOWLEDGE AND ANALYTICAL FRAMEWORKS THAT
DEFINE A PHYSICS GRADUATE.

COMPUTATIONAL PHYSICS AND PROGRAMMING

IN TODAY'S SCIENTIFIC LANDSCAPE, PROFICIENCY IN COMPUTATIONAL METHODS IS NO LONGER OPTIONAL BUT ESSENTIAL FOR A
PHYSICS MAJOR. THE UNC PHYSICS PROGRAM RECOGNIZES THIS BY INTEGRATING COMPUTATIONAL PHYSICS AND PROGRAMMING
INTO ITS CURRICULUM. STUDENTS LEARN TO USE VARIOUS PROGRAMMING LANGUAGES, SUCH AS PYTHON OR C++, TO MODEL
PHYSICAL PHENOMENA, ANALYZE LARGE DATASETS, AND PERFORM SIMULATIONS. THIS HANDS-ON EXPERIENCE WITH
COMPUTATIONAL TOOLS ALLOWS STUDENTS TO EXPLORE THEORETICAL CONCEPTS IN A DYNAMIC WAY, VISUALIZE COMPLEX
SYSTEMS, AND GAIN PRACTICAL SKILLS HIGHLY SOUGHT AFTER IN BOTH ACADEMIC RESEARCH AND INDUSTRY. THESE SKILLS ARE
NOT JUST ABOUT CODING; THEY ARE ABOUT TRANSLATING PHYSICAL MODELS INTO COMPUTATIONAL ALGORITHMS AND
INTERPRETING THE RESULTS.

ReseaArRCH OPPORTUNITIES AT UNC PHYsICS

ONE OF THE MOST COMPELLING ASPECTS OF BEING AN UNC PHYSICS MAJOR IS THE UNPARALLELED ACCESS TO CUTTING-EDGE
RESEARCH OPPORTUNITIES. THE DEPARTMENT OF PHYSICS AND ASTRONOMY IS HOME TO FACULTY MEMBERS WHO ARE ACTIVELY
SHAPING THEIR RESPECTIVE FIELDS, FROM PARTICLE PHYSICS AND ASTROPHYSICS TO CONDENSED MATTER PHYSICS AND
BIOPHYSICS. UNDERGRADUATES ARE NOT RELEGATED TO THE SIDELINES; INSTEAD, THEY ARE ENCOURAGED AND SUPPORTED TO
BECOME ACTIVE PARTICIPANTS IN RESEARCH PROJECTS. THIS HANDS-ON INVOLVEMENT PROVIDES INVALUABLE EXPERIENCE THAT



GOES FAR BEYOND CLASSROOM LEARNING. IMAGINE CONTRIBUTING TO EXPERIMENTS THAT PROBE THE FUNDAMENTAL FORCES OF
NATURE, ANALYZING DATA FROM SOPHISTICATED TELESCOPES, OR DEVELOPING NOVEL MATERIALS WITH UNIQUE PROPERTIES.
THESE ARE THE KINDS OF TRANSFORMATIVE EXPERIENCES AWAITING YOU.

PARTICIPATING IN RESEARCH AS AN UNDERGRADUATE OFFERS A UNIQUE CHANCE TO EXPLORE YOUR INTERESTS IN GREATER DEPTH
DEVELOP CRITICAL ANALYTICAL SKILLS, AND BUILD A STRONG PROFESSIONAL NET\¥ ORK. MANY STUDENTS BEGIN BY REACHING
OUT TO FACULTY MEMBERS WHOSE RESEARCH ALIGNS WITH THEIR INTERESTS, OFTEN THROUGH DEPARTMENTAL RESEARCH
PROGRAMS OR SPECIFIC FACULTY-LED INITIATIVES. THESE OPPORTUNITIES CAN RANGE FROM ASSISTING WITH DATA COLLECTION
AND ANALYSIS TO DESIGNING AND CONDUCTING INDEPENDENT EXPERIMENTS UNDER THE GUIDANCE OF A MENTOR. THE INSIGHTS
GAINED FROM THESE RESEARCH ENDEAVORS ARE OFTEN PRESENTED AT CONFERENCES, CONTRIBUTING TO THE BROADER SCIENTIFIC
COMMUNITY AND PROVIDING A SIGNIFICANT ADVANTAGE WHEN APPLYING FOR GRADUATE SCHOOL OR ENTERING THE
PROFESSIONAL \¥ ORKFORCE.

’

FAcuLTY ReESEARCH AREAS

THe UNC DEPARTMENT OF PHYSICS AND ASTRONOMY IS A HUB OF DIVERSE AND IMPACTFUL RESEARCH. FACULTY MEMBERS ARE
ACTIVELY ENGAGED IN EXPLORING A WIDE SPECTRUM OF PHYSICAL PHENOMENA. KEY RESEARCH AREAS INCLUDE:

® PARTICLE PHYSICS: INVESTIGATING THE FUNDAMENTAL BUILDING BLOCKS OF MATTER AND THEIR INTERACTIONS THROUGH
EXPERIMENTS AT LARGE ACCELERATORS AND THEORETICAL MODELING.

e ASTROPHYSICS AND COSMOLOGY: STUDYING CELESTIAL OBJECTS, THE EVOLUTION OF THE UNIVERSE, AND THE NATURE
OF DARK MATTER AND DARK ENERGY USING OBSERVATIONAL AND THEORETICAL APPROACHES.

o CONDENSED MATTER PHYSICS: EXPLORING THE PROPERTIES OF SOLIDS AND LIQUIDS, INCLUDING SUPERCONDUCTIVITY,
MAGNETISM, AND NOVEL ELECTRONIC MATERIALS.

® BIOPHYSICS: APPLYING THE PRINCIPLES OF PHYSICS TO UNDERSTAND BIOLOGICAL SYSTEMS, FROM MOLECULAR
MECHANISMS TO CELLULAR PROCESSES.

L4 ATOMICI MOLECULAR/ AND OPTICAL PHYSICS: INVESTIGATING THE INTERACTIONS OF LIGHT WITH MATTER AT THE
ATOMIC AND MOLECULAR LEVEL, LEADING TO ADVANCEMENTS IN LASERS AND QUANTUM INFORMATION.

UNDERGRADUATE RESEARCH PROGRAMS

UNC OFFERS SEVERAL STRUCTURED PROGRAMS DESIGNED TO INTEGRATE UNDERGRADUATES INTO ITS VIBRANT RESEARCH
ECOSYSTEM. |HESE PROGRAMS PROVIDE A FORMAL PATHWAY FOR STUDENTS TO ENGAGE WITH FACULTY AND THEIR ONGOING
PROJECTS. STUDENTS CAN OFTEN FIND OPPORTUNITIES THROUGH:

® SUMMER RESEARCH PROGRAMS: |NTENSIVE, PAID RESEARCH EXPERIENCES TYPICALLY LASTING FOR THE SUMMER,
ALLOWING FOR DEEP IMMERSION IN A PROJECT.

o INDEPENDENT STUDY (PHYS 395/396): COURSE CREDIT CAN BE EARNED FOR UNDERTAKING RESEARCH UNDER THE
DIRECT SUPERVISION OF A FACULTY MEMBER.

® RESEARCH ASSISTANT POSITIONS: SOME FACULTY MAY HIRE UNDERGRADUATE STUDENTS AS RESEARCH ASSISTANTS TO

SUPPORT THEIR WORK.

THESE PROGRAMS ARE CRUCIAL FOR DEVELOPING PRACTICAL RESEARCH SKILLS, BUILDING RELATIONSHIPS WITH FACULTY, AND
GAINING A COMPETITIVE EDGE FOR FUTURE ACADEMIC OR PROFESSIONAL PURSUITS.



SPECIALIZATIONS WITHIN THE PHYSICS MAJOR

WHILE THE CORE OF AN UNC PHYSICS MAJOR PROVIDES A BROAD AND SOLID FOUNDATION, THE DEPARTMENT ALSO OFFERS
AVENUES FOR STUDENTS TO SPECIALIZE IN AREAS THAT PIQUE THEIR PARTICULAR INTERESTS. THIS SPECIALIZATION ALLOWS
FOR A DEEPER DIVE INTO SPECIFIC SUBFIELDS OF PHYSICS, EQUIPPING STUDENTS WITH MORE FOCUSED EXPERTISE. WHETHER YOUR
PASSION LIES IN UNDERSTANDING THE COSMOS, MANIPULATING LIGHT, OR EXPLORING THE QUANTUM REALM, THERE’S LIKELY A
TRACK OR A CONCENTRATION WITHIN THE PHYSICS CURRICULUM THAT WILL ALLOW YOU TO PURSUE IT. THESE SPECIALIZED
TRACKS OFTEN INVOLVE A CURATED SELECTION OF ADVANCED COURSES AND MAY BE PARTICULARLY BENEFICIAL FOR THOSE
CONSIDERING GRADUATE STUDIES IN A SPECIFIC AREA OF PHYSICS.

THE BEAUTY OF A PHYSICS DEGREE IS ITS INHERENT VERSATILITY, BUT SPECIALIZING CAN HELP YOU REFINE YOUR ACADEMIC AND
CAREER GOALS. THESE SPECIALIZATIONS AREN'T RIGID SILOS,; THEY ARE DESIGNED TO COMPLEMENT THE CORE PHYSICS TRAINING,
PROVIDING A MORE TAILORED EDUCATIONAL EXPERIENCE. BY FOCUSING ON A PARTICULAR AREA, YOU CAN DEVELOP A DEEPER
CONCEPTUAL UNDERSTANDING, GAIN PROFICIENCY IN SPECIALIZED TECHNIQUES, AND CONTRIBUTE MORE MEANINGFULLY TO
RESEARCH PROJECTS IN THAT DOMAIN. THIS FOCUSED APPROACH CAN MAKE YOU A MORE ATTRACTIVE CANDIDATE FOR
GRADUATE PROGRAMS AND FOR SPECIFIC ROLES IN INDUSTRY THAT REQUIRE SPECIALIZED PHYSICS KNOWLEDGE.

ASTROPHYSICS AND CosMoLoGY CONCENTRATION

FOR THOSE WITH THEIR EYES ON THE STARS, THE ASTROPHYSICS AND COSMOLOGY CONCENTRATION WITHIN THE UNC PHYSICS
MAJOR PROVIDES A RIGOROUS EXPLORATION OF CELESTIAL MECHANICS, STELLAR EVOLUTION, GALAXIES, AND THE LARGE-SCALE
STRUCTURE OF THE UNIVERSE. THIS TRACK DELVES INTO TOPICS LIKE STELLAR ATMOSPHERES, NUCLEOSYNTHESIS, COSMIC
MICROWAVE BACKGROUND RADIATION, AND THE NATURE OF DARK MATTER AND DARK ENERGY. STUDENTS PURSUING THIS
SPECIALIZATION WILL ENGAGE WITH ADVANCED MATHEMATICAL AND COMPUTATIONAL TECHNIQUES NECESSARY FOR ANALYZING
OBSERVATIONAL DATA AND DEVELOPING THEORETICAL MODELS OF COSMIC PHENOMENA. |T’S AN EXCELLENT PATHWAY FOR
STUDENTS ASPIRING TO CAREERS IN ASTRONOMICAL RESEARCH, SPACE EXPLORATION, OR RELATED FIELDS.

ConNDENSED MATTER AND MATERIALS PHYsICS Focus

THe CONDENSED MATTER AND MATERIALS PHYSICS FOCUS WITHIN THE UNC PHYSICS PROGRAM APPEALS TO STUDENTS
FASCINATED BY THE PROPERTIES OF MATTER IN SOLID AND LIQUID STATES. THIS AREA EXAMINES PHENOMENA SUCH AS
SUPERCONDUCTIVITY, MAGNETISM, SEMICONDUCTORS, AND THE DEVELOPMENT OF NOVEL MATERIALS WITH UNIQUE ELECTRONIC,
OPTICAL, OR MAGNETIC PROPERTIES. THE COURSEWORK OFTEN INVOLVES ADVANCED QUANTUM MECHANICS, STATISTICAL
MECHANICS, AND SOLID-STATE PHYSICS. STUDENTS IN THIS SPECIALIZATION WILL GAIN EXPERIENCE WITH EXPERIMENTAL
TECHNIQUES USED TO CHARACTERIZE MATERIALS, AS WELL AS COMPUTATIONAL METHODS FOR MODELING MATERIAL BEHAVIOR.
THIS TRACK IS HIGHLY RELEVANT FOR CAREERS IN MATERIALS SCIENCE, NANOTECHNOLOGY, AND THE SEMICONDUCTOR INDUSTRY.

PARTICLE AND NUCLEAR PHYSICS TRACK

THE PARTICLE AND NUCLEAR PHYSICS TRACK IS DESIGNED FOR STUDENTS EAGER TO UNRAVEL THE FUNDAMENTAL CONSTITUENTS
OF MATTER AND THE FORCES THAT GOVERN THEM. THIS SPECIALIZATION EXPLORES THE STANDARD MODEL OF PARTICLE
PHYSICS, NEUTRINO PHYSICS, AND THE PROPERTIES OF ATOMIC NUCLEI. STUDENTS WILL ENGAGE WITH ADVANCED CONCEPTS IN
QUANTUM FIELD THEORY AND RELATIVISTIC QUANTUM MECHANICS. THE CURRICULUM OFTEN INCLUDES AN INTRODUCTION TO
EXPERIMENTAL PARTICLE PHYSICS, WHICH MAY INVOLVE WORKING WITH DATA FROM LARGE PARTICLE ACCELERATORS OR
DETECTORS. THIS TRACK PREPARES STUDENTS FOR GRADUATE STUDIES IN HIGH-ENERGY PHYSICS, NUCLEAR PHYSICS, OR FOR
CAREERS IN FIELDS REQUIRING DEEP THEORETICAL AND COMPUTATIONAL EXPERTISE.

STUDENT LIFE AND SUPPORT

Lire As AN UNC PHYSICS MAJOR IS MORE THAN JUST ATTENDING LECTURES AND COMPLETING PROBLEM SETS, IT's ABOUT



BECOMING PART OF A VIBRANT AND SUPPORTIVE ACADEMIC COMMUNITY. THE DEPARTMENT OF PHYSICS AND ASTRONOMY
FOSTERS AN ENVIRONMENT WHERE STUDENTS CAN CONNECT WITH PEERS, FACULTY, AND ALUMNI. FROM STUDY GROUPS THAT
TACKLE CHALLENGING PROBLEM SETS TOGETHER TO INFORMAL DISCUSSIONS ABOUT FASCINATING SCIENTIFIC CONCEPTS, THE
CAMARADERIE AMONG PHYSICS STUDENTS IS A SIGNIFICANT ASPECT OF THE UNDERGRADUATE EXPERIENCE. | HE DEPARTMENT
UNDERSTANDS THE RIGOR OF THE CURRICULUM AND OFFERS VARIOUS FORMS OF SUPPORT TO ENSURE STUDENTS CAN THRIVE.
THIS INCLUDES DEDICATED ACADEMIC ADVISING, TUTORING SERVICES, AND OPPORTUNITIES FOR MENTORSHIP FROM
UPPERCLASSMEN AND FACULTY.

BEYOND THE ACADEMIC SUPPORT STRUCTURES, UNC OFFERS A WEALTH OF RESOURCES AND ACTIVITIES THAT ENRICH THE LIVES
OF ITS STUDENTS. THE CAMPUS ITSELF IS A DYNAMIC HUB OF INTELLECTUAL AND CULTURAL ACTIVITY. FOR PHYSICS MAJORS,
THIS TRANSLATES INTO OPPORTUNITIES TO ENGAGE WITH SCIENCE BEYOND THE CLASSROOM, SUCH AS ATTENDING
DEPARTMENTAL SEMINARS, GUEST LECTURES BY PROMINENT SCIENTISTS, AND PARTICIPATING IN SCIENCE OUTREACH EVENTS.
THESE EXPERIENCES NOT ONLY BROADEN PERSPECTIVES BUT ALSO HELP STUDENTS SOLIDIFY THEIR CAREER ASPIRATIONS AND
BUILD A STRONG SENSE OF BELONGING WITHIN THE SCIENTIFIC COMMUNITY. THE SUPPORT SYSTEM AT UNC IS DESIGNED TO
EMPOWER YOU, PROVIDING THE TOOLS AND ENCOURAGEMENT NEEDED TO NAVIGATE THE CHALLENGES AND SEIZE THE
OPPORTUNITIES OF A DEMANDING MAJOR.

ACADEMIC ADVISING AND MENTORSHIP

NAVIGATING A CHALLENGING DEGREE LIKE PHYSICS IS MADE SIGNIFICANTLY EASIER WITH ROBUST ACADEMIC ADVISING AND
MENTORSHIP. UNC’s DEPARTMENT OF PHYSICS AND ASTRONOMY PROVIDES DEDICATED ADVISORS WHO HELP STUDENTS PLAN
THEIR COURSE SCHEDULES, SELECT APPROPRIATE SPECIALIZATIONS, AND DISCUSS CAREER AND GRADUATE SCHOOL OPTIONS.
BEYOND FORMAL ADVISING, MANY STUDENTS FIND INVALUABLE GUIDANCE THROUGH MENTORSHIP PROGRAMS. THESE OFTEN PAIR
UPPERCLASSMEN WITH FIRST-YEAR STUDENTS, OFFERING PEER SUPPORT AND PRACTICAL ADVICE ON COURSEWORK, STUDY
STRATEGIES, AND CAMPUS LIFE. FACULTY MENTORS, PARTICULARLY THOSE INVOLVED IN UNDERGRADUATE RESEARCH, ALSO
PLAY A CRUCIAL ROLE IN GUIDING STUDENTS’> ACADEMIC AND PROFESSIONAL DEVELOPMENT.

STUDENT ORGANIZATIONS AND COMPETITIONS

ENGAGING WITH STUDENT ORGANIZATIONS AND PARTICIPATING IN COMPETITIONS CAN BE A HIGHLY REWARDING ASPECT OF THE
UNC PHYSICS EXPERIENCE. THESE ACTIVITIES PROVIDE OPPORTUNITIES TO CONNECT WITH LIKE-MINDED INDIVIDUALS, EXPLORE
SPECIFIC INTERESTS, AND DEVELOP PRACTICAL SKILLS OUTSIDE OF THE FORMAL CURRICULUM. PHYSICS-RELATED CLUBS OFTEN
HOST GUEST SPEAKERS, ORGANIZE SOCIAL EVENTS, AND FACILITATE COLLABORATIVE LEARNING. FURTHERMORE, PARTICIPATION
IN ACADEMIC COMPETITIONS, SUCH AS PHYSICS OLYMPIADS OR RESEARCH POSTER SESSIONS, CAN OFFER A CHANCE TO TEST
KNOWLEDGE, SHOWCASE RESEARCH, AND GAIN RECOGNITION. THESE EXTRACURRICULAR PURSUITS NOT ONLY ENHANCE A
STUDENT'S RESUME BUT ALSO FOSTER A DEEPER SENSE OF COMMUNITY AND PASSION FOR THE SUBJECT.

CAREER PROSPECTS FOR PHYSICS GRADUATES

THE SKILLS HONED BY AN UNC PHYSICS MAJOR ARE INCREDIBLY TRANSFERABLE AND HIGHLY VALUED ACROSS A VAST ARRAY OF
INDUSTRIES, EXTENDING FAR BEYOND TRADITIONAL SCIENTIFIC RESEARCH. GRADUATES EMERGE WITH A POWERFUL TOOLKIT OF
ANALYTICAL THINKING, COMPLEX PROBLEM~SOLVING ABILITIES, QUANTITATIVE REASONING, AND COMPUTATIONAL PROFICIENCY.
THESE ARE PRECISELY THE SKILLS THAT EMPLOYERS IN FIELDS AS DIVERSE AS TECHNOLOGY, FINANCE, MEDICINE, ENGINEERING, AND
DATA SCIENCE ACTIVELY SEEK. A PHYSICS DEGREE DOESNITJUST TRAIN YOU TO UNDERSTAND THE UNIVERSE; IT TRAINS YOU TO
TACKLE INTRICATE CHALLENGES WITH LOGIC AND PRECISION, MAKING YOU A VERSATILE AND ADAPTABLE PROFESSIONAL.

W/HETHER YOU ENVISION YOURSELF DEVELOPING THE NEXT GENERATION OF GROUNDBREAKING TECHNOLOGIES, ANALYZING
COMPLEX FINANCIAL MARKETS, CONTRIBUTING TO MEDICAL INNOVATIONS, OR CONDUCTING ADVANCED RESEARCH IN ACADEMIA, A
PHYSICS BACKGROUND PROVIDES A ROBUST FOUNDATION. MANY GRADUATES CHOOSE TO PURSUE FURTHER STUDIES, ENTERING
PRESTIGIOUS GRADUATE PROGRAMS IN PHYSICS, ENGINEERING, OR RELATED DISCIPLINES. OTHERS ENTER THE \WORKFORCE
IMMEDIATELY, FINDING FULFILLING AND IMPACTFUL ROLES WHERE THEIR QUANTITATIVE AND PROBLEM~-SOLVING SKILLS ARE IN HIGH
DEMAND. THE CAREER TRAJECTORY OF A PHYSICS GRADUATE IS OFTEN CHARACTERIZED BY INNOVATION, CRITICAL THINKING, AND



CONTINUOUS LEARNING, OPENING DOORS TO A WIDE SPECTRUM OF EXCITING POSSIBILITIES.

GRADUATE ScHooL PATHWAYS

A SIGNIFICANT NUMBER OF UNC PHYSICS MAJORS PURSUE GRADUATE STUDIES IMMEDIATELY AFTER COMPLETING THEIR
UNDERGRADUATE DEGREES. | HESE ASPIRING SCIENTISTS OFTEN AIM FOR PH.D. PROGRAMS IN VARIOUS FIELDS OF PHYSICS, SUCH
AS THEORETICAL PHYSICS, EXPERIMENTAL PARTICLE PHYSICS, CONDENSED MATTER PHYSICS, OR ASTROPHYSICS. I‘IO\X/EVER, THE
STRONG QUANTITATIVE AND ANALYTICAL FOUNDATION PROVIDED BY A PHYSICS DEGREE ALSO MAKES GRADUATES EXCELLENT
CANDIDATES FOR GRADUATE PROGRAMS IN ENGINEERING DISCIPLINES (LIKE ELECTRICAL, MECHANICAL, OR AEROSPACE ENGINEERING),
COMPUTER SCIENCE, MATHEMATICS, AND EVEN BUSINESS FIELDS LIKE FINANCE OR ECONOMICS, WHERE QUANTITATIVE ANALYSIS IS
PARAMOUNT. THE RIGOROUS TRAINING PREPARES STUDENTS FOR THE DEMANDS OF ADVANCED RESEARCH AND SPECIALIZED STUDY.

INDUSTRY AND NonN-AcADEMIC CAREERS

THE VERSATILITY OF A PHYSICS DEGREE FROM UNC OPENS DOORS TO A WIDE RANGE OF EXCITING CAREERS IN INDUSTRY AND
BEYOND ACADEMIA. GRADUATES ARE HIGHLY SOUGHT AFTER IN FIELDS SUCH AS:

® TECHNOLOGY: ROLES IN SOFT\WARE DEVELOPMENT, DATA SCIENCE, ARTIFICIAL INTELLIGENCE, MACHINE LEARNING, AND
RESEARCH AND DEVELOPMENT FOR TECH COMPANIES.

¢ FINANCE: POSITIONS AS QUANTITATIVE ANALYSTS (“QUANTS”), FINANCIAL MODELERS, AND RISK MANAGERS,
LEVERAGING STRONG MATHEMATICAL AND ANALYTICAL SKILLS.

® ENGINEERING: OPPORTUNITIES IN VARIOUS ENGINEERING FIELDS, PARTICULARLY WHERE ADVANCED PHYSICS PRINCIPLES ARE
APPLIED, SUCH AS AEROSPACE, ELECTRICAL, AND MATERIALS ENGINEERING.

® HEALTHCARE: ROLES IN MEDICAL PHYSICS, IMAGING TECHNOLOGY DEVELOPMENT, AND BIOMEDICAL RESEARCH, APPLYING
PHYSICS PRINCIPLES TO BIOLOGICAL AND MEDICAL PROBLEMS.

e CONSULTING: POSITIONS IN MANAGEMENT AND TECHNOLOGY CONSULTING FIRMS THAT REQUIRE STRONG PROBLEM-
SOLVING AND ANALYTICAL CAPABILITIES.

THE PROBLEM-SOL VING PROWESS AND QUANTITATIVE RIGOR INSTILLED BY A PHYSICS EDUCATION MAKE GRADUATES ADAPTABLE
AND VALUABLE ASSETS IN NUMEROUS PROFESSIONAL SETTINGS.

ADMISSIONS AND APPLICATION PROCESS

FOR PROSPECTIVE STUDENTS ASPIRING TO BECOME AN UNC PHYSICS MAJOR, UNDERSTANDING THE ADMISSIONS PROCESS IS KEY
TO A SUCCESSFUL APPLICATION. THE UNIVERSITY OF NORTH CAROLINA AT CHAPEL HILL IS A HIGHLY SELECTIVE INSTITUTION,
AND ADMISSION INTO ITS ESTEEMED PROGRAMS REQUIRES CAREFUL PREPARATION AND A STRONG ACADEMIC RECORD. W/HILE UNC
DOES NOT TYPICALLY ADMIT STUDENTS DIRECTLY INTO SPECIFIC MAJORS LIKE PHYSICS AT THE FRESHMAN LEVEL, STUDENTS
INDICATE THEIR INTENDED MAJOR DURING THE APPLICATION PROCESS. ONCE ADMITTED TO THE UNIVERSITY, STUDENTS CAN
DECLARE THEIR PHYSICS MAJOR AFTER COMPLETING THE NECESSARY INTRODUCTORY COURSES AND MEETING DEPARTMENTAL
PREREQUISITES. THIS APPROACH ALLOWS STUDENTS TO EXPLORE THEIR INTERESTS DURING THEIR FIRST YEAR AND ENSURES THEY
HAVE A SOLID FOUNDATION BEFORE COMMITTING TO A SPECIALIZED PATH.

THE APPLICATION TO UNC ITSELF IS COMPREHENSIVE, LOOKING AT A HOLISTIC PROFILE OF EACH CANDIDATE. THIS INCLUDES
ACADEMIC ACHIEVEMENTS SUCH AS GPA AND STANDARDIZED TEST SCORES (IF SUBMITTED), BUT ALSO EXTRACURRICULAR
ACTIVITIES, ESSAYS, AND LETTERS OF RECOMMENDATION. DEMONSTRATING A GENUINE PASSION FOR SCIENCE, A STRONG
APTITUDE FOR MATHEMATICS, AND A CURIOUS, ANALYTICAL MIND WILL STRENGTHEN YOUR APPLICATION. For THoSE
SPECIFICALLY INTERESTED IN PHYSICS, HIGHLIGHTING ANY RELEVANT EXPERIENCES, SUCH AS SCIENCE FAIR PROJECTS, PHYSICS
CLUB PARTICIPATION, OR ADVANCED MATH COURSEWORK, CAN BE BENEFICIAL. EARLY PREPARATION AND A CLEAR



UNDERSTANDING oF UNC’s ADMISSION REQUIREMENTS WILL SIGNIFICANTLY ENHANCE YOUR CHANCES OF JOINING THE VIBRANT
ACADEMIC COMMUNITY AS AN ASPIRING PHYSICIST.

UNIVERSITY ADMISSIONS OVERVIEW

AbMISSION TO THE UNIVERSITY OF NORTH CAROLINA AT CHAPEL HILL IS A COMPETITIVE PROCESS THAT EVALUATES
APPLICANTS ON A VARIETY OF FACTORS. THE ADMISSIONS COMMITTEE SEEKS STUDENTS WHO DEMONSTRATE ACADEMIC
EXCELLENCE, INTELLECTUAL CURIOSITY, AND A POTENTIAL TO CONTRIBUTE TO THE UNIVERSITY COMMUNITY. KEY COMPONENTS
OF THE APPLICATION TYPICALLY INCLUDE HIGH SCHOOL TRANSCRIPTS, STANDARDIZED TEST SCORES (SAT OR ACT, THOUGH
OFTEN TEST-OPTIONAL POLICIES ARE IN PLACE), ESSAYS, AND LETTERS OF RECOMMENDATION. \W/HILE STUDENTS DECLARE
INTENDED MAJORS, INITIAL ADMISSION IS GENERALLY TO THE UNIVERSITY AS A WHOLE, WITH STUDENTS LATER DECLARING THEIR
SPECIFIC MAJOR ONCE THEY HAVE FULFILLED THE FOUNDATIONAL COURSE REQUIREMENTS AND MET ANY DEPARTMENTAL
PREREQUISITES.

DECLARING THE PHYSICS MAJOR

THE PROCESS OF DECLARING THE PHYSICS MAJOR AT UNC TYPICALLY OCCURS AFTER A STUDENT HAS SUCCESSFULLY
COMPLETED A FOUNDATIONAL SET OF COURSES AND DEMONSTRATED PROFICIENCY IN MATHEMATICS AND INTRODUCTORY
PHYSICS. THIS USUALLY HAPPENS DURING THE SOPHOMORE YEAR. STUDENTS WILL NEED TO CONSULT WITH THE DEPARTMENT OF
PHYSICS AND ASTRONOMY'S ACADEMIC ADVISORS TO UNDERSTAND THE SPECIFIC REQUIREMENTS FOR DECLARATION, WHICH
OFTEN INCLUDE COMPLETING SEQUENCES LIKE CALCULUS AND INTRODUCTORY PHYSICS WITH CERTAIN MINIMUM GRADES. THIS
STRUCTURED APPROACH ENSURES THAT STUDENTS EMBARKING ON THE PHYSICS MAJOR HAVE THE NECESSARY PREPARATION TO
SUCCEED IN THE MORE ADVANCED COURSEWORK AND RESEARCH OPPORTUNITIES THAT THE PROGRAM OFFERS.

FREQUENTLY ASkeD QUESTIONS

Q: WHAT ARE THE TYPICAL CAREER PATHS FOR UNC PHYSICS MAJORS AFTER
GRADUATION?

A: UNC PHYSICS MAJORS ARE HIGHLY SOUGHT AFTER IN A WIDE RANGE OF FIELDS DUE TO THEIR STRONG ANALYTICAL, PROBLEM-
SOLVING, AND QUANTITATIVE SKILLS. COMMON CAREER PATHS INCLUDE RESEARCH AND DEVELOPMENT IN TECHNOLOGY
COMPANIES, DATA SCIENCE, SOFTW ARE ENGINEERING, QUANTITATIVE FINANCE, ENGINEERING ROLES, MEDICAL PHYSICS, PATENT
LAW, AND ACADEMIA (OFTEN AFTER PURSUING GRADUATE DEGREES).

Q: IS IT POSSIBLE TO DOUBLE MAJOR OR MINOR WITH A PHYSICS MAJOR AT UNC?

A: YES, IT IS VERY COMMON AND OFTEN ENCOURAGED FOR UNC PHYSICS MAJORS TO PURSUE A DOUBLE MAJOR OR A MINOR IN A
RELATED FIELD SUCH AS MATHEMATICS, COMPUTER SCIENCE, ASTRONOMY , OR ENGINEERING. THIS CAN FURTHER ENHANCE THEIR
SKILLSET AND BROADEN THEIR CAREER PROSPECTS.

Q: WHAT KIND OF RESEARCH OPPORTUNITIES ARE AVAILABLE FOR UNDERGRADUATE
PHYSICS STUDENTS AT UNC?

A: UNC OFFERS EXTENSIVE UNDERGRADUATE RESEARCH OPPORTUNITIES, INCLUDING SUMMER RESEARCH PROGRAMS, INDEPENDENT
sTupY (PHYS 395/396), AND RESEARCH ASSISTANT POSITIONS WITH FACULTY. STUDENTS CAN ENGAGE IN CUTTING-EDGE
RESEARCH ACROSS VARIOUS SUBFIELDS LIKE ASTROPHYSICS, CONDENSED MATTER PHYSICS, AND PARTICLE PHYSICS.



Q: How RrIGOROUS Is THE UNC PHYSICS CURRICULUM?

A: THE UNC PHYSICS CURRICULUM IS KNOWN FOR ITS RIGOR, DEMANDING A STRONG FOUNDATION IN MATHEMATICS AND A DEEP
ENGAGEMENT WITH THEORETICAL CONCEPTS AND EXPERIMENTAL TECHNIQUES. |T IS DESIGNED TO CHALLENGE STUDENTS AND
PREPARE THEM FOR ADVANCED STUDY AND DEMANDING PROFESSIONAL ROLES.

Q: ARE THERE SPECIFIC PREREQUISITE COURSES REQUIRED TO DECLARE A PHYSICS MAJOR
AT UNC?

A: YES, TO DECLARE A PHYSICS MAJOR AT UNC, STUDENTS TYPICALLY NEED TO HAVE COMPLETED A SEQUENCE OF
INTRODUCTORY PHYSICS COURSES AND THE ASSOCIATED CALCULUS AND DIFFERENTIAL EQUATIONS COURSES WITH
SATISFACTORY GRADES. SPECIFIC REQUIREMENTS CAN BE FOUND BY CONSULTING THE DEPARTMENTAL ACADEMIC ADVISING.

Q: WHAT rResoURcEs DOES UNC PROVIDE TO SUPPORT PHYSICS STUDENTS
ACADEMICALLY?

A: UNC OFFERS COMPREHENSIVE ACADEMIC SUPPORT FOR PHYSICS MAJORS, INCLUDING DEDICATED FACULTY ADVISORS, PEER
TUTORING SERVICES, STUDY GROUPS, AND ACCESS TO DEPARTMENTAL SEMINARS AND RESOURCES. THESE RESOURCES ARE
DESIGNED TO HELP STUDENTS NAVIGATE THE CHALLENGING CURRICULUM SUCCESSFULLY.

Q: CAN | PURSUE A BAcHELOR oF ARTS (BA) or BACHELOR oF Science (BS) IN
PHYsics AT UNC?

A: THe UNC DEPARTMENT OF PHYSICS AND ASTRONOMY OFFERS A BACHELOR OF SCIENCE (BS) IN PHYSICS, WHICH PROVIDES
A MORE INTENSIVE AND COMPREHENSIVE STUDY OF THE FIELD, INCLUDING ADVANCED THEORETICAL AND EXPERIMENT AL
COMPONENTS.

Q: WHAT IS THE AVERAGE CLASS SIZE FOR PHYSICS COURSES AT UNC?

A: INTRODUCTORY PHYSICS COURSES AT UNC CAN HAVE LARGE LECTURE SIZES, BUT LABORATORY SECTIONS AND RECITATION
GROUPS ARE TYPICALLY SMALLER. AS STUDENTS PROGRESS TO INTERMEDIATE AND ADVANCED PHYSICS COURSES, CLASS SIZES
GENERALLY BECOME SIGNIFICANTLY SMALLER, ALLOWING FOR MORE PERSONALIZED INSTRUCTION AND INTERACTION.

Unc Physics Major
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