UNIVERSITY OF WISCONSIN PHYSICS

DISCOVERING EXCELLENCE IN PHYSICS AT THE UNIVERSITY OF W/ISCONSIN

UNIVERSITY OF WISCONSIN PHYSICS STANDS AS A BEACON OF CUTTING-EDGE RESEARCH AND EXCEPTIONAL EDUCATION,
DRAWING ASPIRING PHYSICISTS FROM ACROSS THE GLOBE. THIS ESTEEMED DEPARTMENT OFFERS A VIBRANT ACADEMIC
ENVIRONMENT WHERE FOUNDATIONAL PRINCIPLES OF PHYSICS ARE EXPLORED ALONGSIDE GROUNDBREAKING DISCOVERIES.
\WHETHER YOU'RE DRAWN TO THE MYSTERIES OF THE COSMOS, THE INTRICACIES OF QUANTUM MECHANICS, OR THE DEVELOPMENT
OF NOVEL MATERIALS, THE UNIVERSITY OF W/ISCONSIN'S PHYSICS PROGRAM PROVIDES THE RESOURCES AND EXPERTISE TO FUEL
YOUR INTELLECTUAL CURIOSITY. WE'LL DELVE INTO THE VARIOUS FACETS OF THIS RENOWNED PROGRAM, FROM ITS
DISTINGUISHED FACULTY AND DIVERSE RESEARCH AREAS TO ITS COMPREHENSIVE UNDERGRADUATE AND GRADUATE OFFERINGS.
UNDERSTANDING THE STRENGTHS AND OPPORTUNITIES WITHIN THE UNIVERSITY OF W/ISCONSIN'S PHYSICS DEPARTMENT IS
CRUCIAL FOR ANYONE CONSIDERING A CAREER IN THIS DYNAMIC FIELD.
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AcADEMIC PROGRAMS AND DEGREES

THE UNIVERSITY OF WISCONSIN'S PHYSICS DEPARTMENT OFFERS A COMPREHENSIVE SUITE OF ACADEMIC PROGRAMS DESIGNED TO
CATER TO A WIDE RANGE OF STUDENT INTERESTS AND CAREER ASPIRATIONS. FROM INTRODUCTORY COURSES THAT BUILD A
STRONG FOUNDATION TO ADVANCED SEMINARS THAT EXPLORE THE FRONTIERS OF SCIENTIFIC KNOWLEDGE, THE CURRICULUM IS
METICULOUSLY CRAFTED. STUDENTS CAN PURSUE A BACHELOR OF SCIENCE, MASTER OF SCIENCE, AND DOCTOR OF PHILOSOPHY
DEGREES, EACH PROVIDING A DISTINCT PATHWAY TO MASTERING THE FIELD. THE DEPARTMENT EMPHASIZES A BLEND OF
THEORETICAL UNDERSTANDING AND PRACTICAL APPLICATION, ENSURING GRADUATES ARE WELL-PREPARED FOR DIVERSE ROLES IN
ACADEMIA, INDUSTRY, AND GOVERNMENT.

(UNDERGRADUATE PHYSsIcS EbucaTION

For UNDERGRADUATES, THE JOURNEY INTO PHYSICS AT UW-MADISON IS AN IMMERSIVE EXPERIENCE. THE CURRICULUM
TYPICALLY BEGINS WITH CORE COURSES IN CLASSICAL MECHANICS, ELECTRICITY AND MAGNETISM, AND THERMODYNAMICS,
BUILDING A ROBUST UNDERSTANDING OF FUNDAMENTAL PHYSICAL LAWS. AS STUDENTS PROGRESS, THEY DELVE INTO QUANTUM
MECHANICS, STATISTICAL MECHANICS, AND ADVANCED MATHEMATICAL METHODS CRUCIAL FOR MODERN PHYSICS. A STRONG
EMPHASIS IS PLACED ON HANDS~ON LEARNING THROUGH LABORATORY COURSES, WHERE STUDENTS GAIN PRACTICAL SKILLS IN
EXPERIMENTAL DESIGN, DATA ANALYSIS, AND SCIENTIFIC INSTRUMENTATION. MANY UNDERGRADUATES ALSO HAVE THE
OPPORTUNITY TO ENGAGE IN RESEARCH ALONGSIDE FACULTY, PROVIDING INVALUABLE REAL~\WORLD EXPERIENCE AND EXPOSURE
TO CUTTING-EDGE SCIENTIFIC INQUIRY. THIS EARLY EXPOSURE TO RESEARCH CAN SIGNIFICANTLY SHAPE A STUDENT’S ACADEMIC
AND CAREER TRAJECTORY.

GRADUATE STUDIES IN PHYSICS

THE GRADUATE PROGRAMS IN PHYSICS AT THE UNIVERSITY OF W/ISCONSIN ARE DESIGNED TO CULTIVATE THE NEXT GENERATION
OF LEADERS IN SCIENTIFIC RESEARCH AND INNOVATION. BOTH MASTER'S AND DOCTORAL PROGRAMS OFFER RIGOROUS
COURSEWORK, IN"DEPTH THEORETICAL TRAINING, AND EXTENSIVE RESEARCH OPPORTUNITIES. STUDENTS WORK CLOSELY WITH
WORLD~-CLASS FACULTY MENTORS, CONTRIBUTING TO SIGNIFICANT ADVANCEMENTS IN THEIR CHOSEN SUBFIELDS. THE PH.D.



PROGRAM, IN PARTICULAR, IS A CORNERSTONE FOR THOSE AIMING FOR CAREERS IN ACADEMIC RESEARCH OR SPECIALIZED
INDUSTRIAL RETD. |T INVOLVES COMPREHENSIVE QUALIFYING EXAMINATIONS AND THE COMPLETION OF A DISSERTATION BASED ON
ORIGINAL RESEARCH. THE VIBRANT INTELLECTUAL COMMUNITY WITHIN THE DEPARTMENT FOSTERS COLLABORATION AND
INTELLECTUAL GROWTH, MAKING IT AN IDEAL ENVIRONMENT FOR ADVANCED STUDY.

RENOWNED FACULTY AND RESEARCH AREAS

THE STRENGTH OF ANY ACADEMIC DEPARTMENT LIES IN ITS FACULTY, AND THE UNIVERSITY OF W/ISCONSIN PHYSICS DEPARTMENT
BOASTS A CADRE OF INTERNATIONALLY RECOGNIZED RESEARCHERS. THEIR EXPERTISE SPANS AN IMPRESSIVE BREADTH OF PHYSICS
SUBDISCIPLINES, DRIVING INNOVATION AND PUSHING THE BOUNDARIES OF HUMAN KNOWLEDGE. THIS DIVERSE FACULTY NOT ONLY
CONTRIBUTES SIGNIFICANTLY TO THE GLOBAL SCIENTIFIC DISCOURSE BUT ALSO PROVIDES UNPARALLELED MENTORSHIP TO
STUDENTS. EXPLORING THE RESEARCH INTERESTS OF THESE DISTINGUISHED PROFESSORS IS AN EXCELLENT WAY TO UNDERSTAND
THE DYNAMIC LANDSCAPE OF PHYSICS AT UW-MADISON.

ASTROPHYSICS AND COSMOLOGY

THE ASTROPHYSICS AND COSMOLOGY GROUP AT UW/-MADISON IS AT THE FOREFRONT OF UNRAVELING THE UNIVERSE'S
GRANDEST MYSTERIES. RESEARCHERS IN THIS AREA INVESTIGATE PHENOMENA RANGING FROM THE BIRTH AND EVOLUTION OF STARS
AND GALAXIES TO THE NATURE OF DARK MATTER AND DARK ENERGY. THEY UTILIZE SOPHISTICATED OBSERVATIONAL
TECHNIQUES, OFTEN EMPLOYING CUTTING"EDGE TELESCOPES AND INSTRUMENTS, ALONGSIDE POWERFUL COMPUTATIONAL
SIMULATIONS. KEY AREAS OF FOCUS INCLUDE EXOPLANET DETECTION AND CHARACTERIZATION, THE STUDY OF ACTIVE
GALACTIC NUCLEI, AND THE INVESTIGATION OF THE COSMIC MICROWAVE BACKGROUND RADIATION. THE PURSUIT OF
UNDERSTANDING OUR PLACE IN THE COSMOS IS A CENTRAL THEME FOR THIS VIBRANT RESEARCH COMMUNITY.

CONDENSED MATTER PHYSICS

CONDENSED MATTER PHYSICS IS A CORNERSTONE OF RESEARCH AT THE UNIVERSITY OF \X/ISCONSIN, EXPLORING THE PROPERTIES
OF MATTER IN ITS MANY SOLID AND LIQUID FORMS. FACULTY IN THIS FIELD INVESTIGATE A VAST ARRAY OF PHENOMENA,
INCLUDING SUPERCONDUCTIVITY, MAGNETISM, TOPOLOGICAL MATERIALS, AND QUANTUM COMPUTING. THEIR WORK OFTEN
INVOLVES BOTH THEORETICAL MODELING AND EXPERIMENTAL INVESTIGATION USING ADVANCED TECHNIQUES SUCH AS NEUTRON
SCATTERING, X-RAY DIFFRACTION, AND SPECTROSCOPIC METHODS. THE DISCOVERIES MADE IN CONDENSED MATTER PHYSICS
HAVE PROFOUND IMPLICATIONS FOR TECHNOLOGICAL ADVANCEMENTS, FROM THE DEVELOPMENT OF NEW ELECTRONIC DEVICES TO
THE CREATION OF NOVEL ENERGY STORAGE SOLUTIONS.

PARTICLE PHYSICS AND HIGH ENERGY PHYSICS

THE PARTICLE PHYSICS AND HIGH ENERGY PHYSICS GROUP IS DEDICATED TO UNDERSTANDING THE FUNDAMENTAL CONSTITUENTS
OF MATTER AND THE FORCES THAT GOVERN THEIR INTERACTIONS. RESEARCHERS IN THIS AREA ARE INVOLVED IN LARGE-SCALE
INTERNATIONAL COLLABORATIONS, SUCH AS THOSE AT CERN’s LARGE HADRON COLLIDER, ANALYZING VAST DATASETS TO
SEARCH FOR NEW PARTICLES AND PHENOMENA. THEIR WORK PROBES THE STANDARD MODEL OF PARTICLE PHYSICS, SEEKING
ANSWERS TO QUESTIONS ABOUT THE ORIGIN OF MASS, THE NATURE OF DARK MATTER, AND THE POSSIBILITY OF PHYSICS
BEYOND THE STANDARD MODEL. THEORETICAL PHYSICISTS IN THIS GROUP DEVELOP NEW MODELS AND INTERPRET EXPERIMENTAL
RESULTS, PUSHING THE BOUNDARIES OF OUR UNDERSTANDING OF THE UNIVERSE AT ITS MOST FUNDAMENTAL LEVEL.

BioPHYSICS AND MEDICAL PHYSICS

BIOPHYSICS AND MEDICAL PHYSICS AT UW-MADISON BRIDGE THE DISCIPLINES OF PHYSICS AND BIOLOGY, FOCUSING ON THE
APPLICATION OF PHYSICAL PRINCIPLES AND TECHNIQUES TO BIOLOGICAL SYSTEMS AND MEDICAL CHALLENGES. RESEARCH AREAS
INCLUDE UNDERSTANDING THE STRUCTURE AND FUNCTION OF BIOLOGICAL MOLECULES, THE MECHANICS OF CELLULAR PROCESSES,
AND THE DEVELOPMENT OF ADVANCED IMAGING AND RADIATION THERAPY TECHNIQUES FOR CANCER TREATMENT. THIS
INTERDISCIPLINARY FIELD LEVERAGES TOOLS FROM SPECTROSCOPY, MICROSCOPY, AND COMPUTATIONAL MODELING TO TACKLE
COMPLEX BIOLOGICAL QUESTIONS. THE IMPACT OF THIS RESEARCH IS DIRECTLY FELT IN IMPROVED DIAGNOSTIC TOOLS AND MORE
EFFECTIVE THERAPEUTIC STRATEGIES WITHIN MEDICINE.

COMPUTATIONAL AND THEORETICAL PHYSICS
COMPUTATIONAL AND THEORETICAL PHYSICS PLAY A CRUCIAL ROLE IN ADVANCING ALL AREAS OF PHYSICS. RESEARCHERS IN

THIS GROUP DEVELOP MATHEMATICAL FRAMEW ORKS AND SOPHISTICATED COMPUTATIONAL MODELS TO DESCRIBE PHYSICAL
PHENOMENA THAT ARE OFTEN TOO COMPLEX TO STUDY EXPERIMENTALLY OR ANALYTICALLY. THEY EMPLOY ADVANCED



ALGORITHMS AND HIGH-PERFORMANCE COMPUTING RESOURCES TO SIMULATE EVERYTHING FROM THE BEHAVIOR OF SUBATOMIC
PARTICLES TO THE DYNAMICS OF ENTIRE GALAXIES. THEIR WORK PROVIDES ESSENTIAL THEORETICAL UNDERPINNINGS FOR
EXPERIMENTAL ENDEAVORS AND OFTEN GUIDES FUTURE RESEARCH DIRECTIONS, HELPING SCIENTISTS INTERPRET EXPERIMENTAL
DATA AND MAKE NEW PREDICTIONS.

RESEARCH FACILITIES AND RESOURCES

THE UNIVERSITY OF W/ISCONSIN PHYSICS DEPARTMENT IS EQUIPPED WITH STATE-OF-THE-ART RESEARCH FACILITIES AND
RESOURCES, EMPOWERING FACULTY AND STUDENTS TO PURSUE AMBITIOUS SCIENTIFIC ENDEAVORS. THESE FACILITIES INCLUDE
ADVANCED LABORATORIES FOR EXPERIMENTAL PHYSICS, POWERFUL SUPERCOMPUTING CLUSTERS FOR THEORETICAL AND
COMPUTATIONAL WORK, AND ACCESS TO SPECIALIZED EQUIPMENT FOR VARIOUS RESEARCH AREAS. THE DEPARTMENT ALSO
FOSTERS COLLABORATIONS WITH OTHER WORLD~-CLASS INSTITUTIONS AND NATIONAL LABORATORIES, BROADENING THE SCOPE
OF RESEARCH OPPORTUNITIES. ACCESS TO THESE CUTTING-EDGE RESOURCES IS A CRITICAL COMPONENT OF THE EXCEPTIONAL
EDUCATIONAL AND RESEARCH EXPERIENCE OFFERED AT UW/-MADISON.

STUDENT LIFE AND OPPORTUNITIES

BEYOND THE RIGOROUS ACADEMIC ENVIRONMENT, THE UNIVERSITY OF W/ISCONSIN PHYSICS DEPARTMENT OFFERS A RICH STUDENT
LIFE WITH NUMEROUS OPPORTUNITIES FOR ENGAGEMENT AND PROFESSIONAL DEVELOPMENT. STUDENT ORGANIZATIONS, SUCH AS
THE PHYSICS SOCIETY, PROVIDE PLATFORMS FOR PEER INTERACTION, NET\WORKING, AND SOCIAL EVENTS. SEMINARS AND
COLLOQUIA FEATURE LEADING SCIENTISTS FROM AROUND THE WORLD, EXPOSING STUDENTS TO DIVERSE PERSPECTIVES AND
CURRENT RESEARCH TRENDS. |NTERNSHIPS, CO~-OP PROGRAMS, AND RESEARCH COLLABORATIONS WITH INDUSTRY PARTNERS ARE
ALSO OFTEN AVAILABLE, PROVIDING VALUABLE PRACTICAL EXPERIENCE AND INSIGHTS INTO POTENTIAL CAREER PATHS.

CAREER PATHS FOR PHYSICS GRADUATES

A DEGREE IN PHYSICS FROM THE UNIVERSITY OF W/ ISCONSIN OPENS DOORS TO A REMARKABLY DIVERSE RANGE OF CAREER PATHS.
GRADUATES ARE HIGHLY SOUGHT AFTER IN FIELDS THAT REQUIRE STRONG ANALYTICAL, PROBLEM-SOLVING, AND QUANTITATIVE
SKILLS. MANY PURSUE ACADEMIC CAREERS, BECOMING PROFESSORS AND RESEARCHERS AT UNIVERSITIES AND RESEARCH
INSTITUTIONS. OTHERS FIND FULFILLING ROLES IN CUTTING-EDGE INDUSTRIES, INCLUDING TECHNOLOGY, AEROSPACE, ENERGY, AND
FINANCE, WHERE THEIR EXPERTISE IN AREAS LIKE DATA ANALYSIS, MODELING, AND SCIENTIFIC PRINCIPLES IS INVALUABLE. THE
MEDICAL FIELD ALSO HEAVILY RECRUITS PHYSICS GRADUATES FOR ROLES IN MEDICAL IMAGING AND RADIATION THERAPY.

ACADEMIC RESEARCH AND TEACHING
TECHNOLOGY AND SOFTWARE DEVELOPMENT
AEROSPACE AND DEFENSE INDUSTRIES

ENERGY SECTOR (RENEWABLE AND TRADITIONAL)
FINANCIAL MODELING AND ANALYSIS

MEeDICAL PHYSICS AND HEALTHCARE TECHNOLOGY
DATA SCIENCE AND ANALYTICS

ENGINEERING AND PRODUCT DEVELOPMENT

FAQ

QZ \WHAT ARE THE MAIN RESEARCH AREAS WITHIN THE UNIVERSITY OF W/ISCONSIN
PHYSICS DEPARTMENT?

A: THE UNIVERSITY OF W/ISCONSIN PHYSICS DEPARTMENT IS HOME TO VIBRANT RESEARCH GROUPS IN ASTROPHYSICS AND
COSMOLOGY, CONDENSED MATTER PHYSICS, PARTICLE PHYSICS AND HIGH ENERGY PHYSICS, BIOPHYSICS AND MEDICAL PHYSICS,
AND COMPUTATIONAL AND THEORETICAL PHYSICS.

Q: WHAT DEGREE PROGRAMS ARE OFFERED BY THE UNIVERSITY OF W/ISCONSIN PHYSICS
DEPARTMENT?

A: THE DEPARTMENT OFFERS BACHELOR OF SCIENCE, MASTER OF SCIENCE, AND DOCTOR OF PHILOSOPHY DEGREES IN PHYSICS.



Q: How DOES THE UNDERGRADUATE PHYSICS PROGRAM AT UW/-MADISON PREPARE
STUDENTS FOR FUTURE CAREERS?

A: THE UNDERGRADUATE PROGRAM PROVIDES A STRONG FOUNDATION IN THEORETICAL PHYSICS, COUPLED WITH EXTENSIVE
HANDS-ON LABORATORY EXPERIENCE. OPPORTUNITIES FOR UNDERGRADUATE RESEARCH WITH FACULTY ARE ALSO A SIGNIFICANT
COMPONENT.

Q: ARE THERE OPPORTUNITIES FOR STUDENTS TO GET INVOLVED IN RESEARCH AS
UNDERGRADUATES?

A: ABSOLUTELY. UNDERGRADUATE STUDENTS ARE STRONGLY ENCOURAGED TO SEEK OUT RESEARCH OPPORTUNITIES WITH
FACULTY MEMBERS, WHICH PROVIDES INVALUABLE REAL~WORLD SCIENTIFIC EXPERIENCE.

Q: WHAT KIND OF CAREER PATHS CAN A GRADUATE WITH A PHYSICS DEGREE FROM
UW-MADISON PURSUE?

A: GRADUATES ARE WELL-PREPARED FOR A WIDE ARRAY OF CAREERS IN ACADEMIA, TECHNOLOGY, FINANCE, HEALTHCARE,
AEROSPACE, ENERGY, AND DATA SCIENCE, AMONG OTHER FIELDS.

Q: WHAT ARE SOME OF THE KEY RESEARCH FACILITIES AVAILABLE TO PHYSICS
STUDENTS AT UW-MADISON?

A: THE DEPARTMENT BOASTS STATE-OF-THE-ART LABORATORIES, ACCESS TO SUPERCOMPUTING RESOURCES, AND SPECIALIZED
INSTRUMENTATION RELEVANT TO VARIOUS SUBFIELDS OF PHYSICS RESEARCH.

QZ How DOES THE GRADUATE PROGRAM IN PHYSICS AT UW-MADISON DIFFER FROM THE
UNDERGRADUATE PROGRAM?

A: THE GRADUATE PROGRAM OFFERS MORE SPECIALIZED COURSEWORK, IN"DEPTH THEORETICAL TRAINING, AND A STRONG
EMPHASIS ON CONDUCTING ORIGINAL RESEARCH THAT CULMINATES IN A DISSERTATION FOR PH.D. CANDIDATES.

Q: WHAT IS THE ROLE OF THEORETICAL AND COMPUTATIONAL PHYSICS AT THE
UNIVERSITY OF WISCONSIN?

A: THEORETICAL AND COMPUTATIONAL PHYSICISTS DEVELOP MODELS, CONDUCT SIMULATIONS, AND ANALYZE DATA, OFTEN
GUIDING AND COMPLEMENTING EXPERIMENTAL RESEARCH ACROSS ALL SUBFIELDS.
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