WISCONSIN PHYSICS

THE ExcITING WoRLD oF WIsconsIN PHysics: FRoM EDUCATION TO
INNOVATION

\W/ISCONSIN PHYSICS REPRESENTS A VIBRANT AND MULTIFACETED LANDSCAPE, ENCOMPASSING EVERY THING FROM FOUNDATIONAL
EDUCATIONAL PROGRAMS THAT SHAPE FUTURE SCIENTISTS TO CUTTING-EDGE RESEARCH PUSHING THE BOUNDARIES OF OUR
UNDERSTANDING OF THE UNIVERSE. W/HETHER YOU'RE A STUDENT EXPLORING CAREER PATHS, AN EDUCATOR SEEKING RESOURCES,
OR A CURIOUS INDIVIDUAL INTERESTED IN SCIENTIFIC ADVANCEMENTS, THIS COMPREHENSIVE EXPLORATION DELVES INTO THE CORE
ASPECTS OF PHYSICS WITHIN THE BADGER STATE. WE'LL UNCOVER THE DIVERSE ACADEMIC INSTITUTIONS OFFERING PHYSICS
DEGREES, HIGHLIGHT NOTABLE RESEARCH CONTRIBUTIONS, AND TOUCH UPON THE IMPACT OF PHYSICS ON \W/ISCONSIN'S
TECHNOLOGICAL AND INDUSTRIAL SECTORS. PREPARE TO BE CAPTIVATED BY THE DYNAMISM AND SIGNIFICANCE OF PHYSICS IN

W ISCONSIN.

INTRODUCTION TO WISCONSIN PHYSICS

o EDUCATIONAL PATHWAYS IN WISCONSIN PHYSICS

LEADING RESEARCH INSTITUTIONS AND INITIATIVES

PHYsICS IN WISCONSIN INDUSTRY AND INNOVATION

THE FUTURE OF PHYSICS IN W/ ISCONSIN

EXPLORING ACADEMIC OPPORTUNITIES IN WISCONSIN PHYSICS

THE JOURNEY INTO THE FASCINATING REALM OF PHYSICS OFTEN BEGINS WITH FORMAL EDUCATION, AND W ISCONSIN OFFERS A
ROBUST NETWORK OF INSTITUTIONS DEDICATED TO FOSTERING A DEEP UNDERSTANDING OF PHYSICAL PRINCIPLES. FROM
UNDERGRADUATE INTRODUCTIONS TO ADVANCED DOCTORAL STUDIES, THESE PROGRAMS ARE DESIGNED TO EQUIP STUDENTS
WITH THE THEORETICAL KNOWLEDGE AND PRACTICAL SKILLS NECESSARY FOR A SUCCESSFUL CAREER IN PHYSICS OR RELATED
FIELDS. THE CURRICULUM TYPICALLY COVERS CLASSICAL MECHANICS, ELECTROMAGNETISM, THERMODYNAMICS, QUANTUM
MECHANICS, AND OFTEN DELVES INTO SPECIALIZED AREAS LIKE ASTROPHYSICS, PARTICLE PHYSICS, OR CONDENSED MATTER
PHYSICS.

UNDERGRADUATE PHYSICS PROGRAMS IN WISCONSIN

W/ ISCONSIN BOASTS NUMEROUS UNIVERSITIES AND COLLEGES THAT PROVIDE COMPREHENSIVE UNDERGRADUATE PHYSICS DEGREES.
THESE PROGRAMS ARE CRUCIAL FOR BUILDING A STRONG FOUNDATION, ENCOURAGING CRITICAL THINKING, AND PREPARING
STUDENTS FOR GRADUATE STUDIES OR ENTRY-LEVEL POSITIONS IN SCIENCE AND TECHNOLOGY. MANY PROGRAMS EMPHASIZE
HANDS-ON LABORATORY EXPERIENCE, ALLOWING STUDENTS TO EXPERIMENT WITH CONCEPTS AND DEVELOP THEIR PROBLEM-
SOLVING ABILITIES. THE BACHELOR OF SCIENCE (BS) DEGREE IS THE MOST COMMON, OFTEN FEATURING TRACKS FOR DIFFERENT
AREAS OF SPECIALIZATION WITHIN PHYSICS.

GRADUATE STUDIES AND RESEARCH IN W ISCONSIN PHYSICS



FOR THOSE SEEKING TO DEEPEN THEIR EXPERTISE AND CONTRIBUTE TO THE ADVANCEMENT OF PHYSICS, W/ISCONSIN'S GRADUATE
PROGRAMS OFFER UNPARALLELED OPPORTUNITIES. MASTER OF SCIENCE (M.S.) AND DocTor ofF PHILosoPHY (PH.D.) PrROGRAMS
ARE AVAILABLE AT SEVERAL LEADING RESEARCH UNIVERSITIES. THESE PROGRAMS ARE RESEARCH-INTENSIVE, REQUIRING STUDENTS
TO UNDERTAKE ORIGINAL INVESTIGATIONS, PUBLISH THEIR FINDINGS, AND DEFEND THEIR THESES. FACULTY MENTORS GUIDE
STUDENTS THROUGH COMPLEX RESEARCH PROJECTS, OFTEN AT THE FOREFRONT OF SCIENTIFIC DISCOVERY.

Key AREAS OF PHYSICS STUDY IN WISCONSIN

THE SCOPE OF PHYSICS IS VAST, AND \WISCONSIN'S ACADEMIC INSTITUTIONS REFLECT THIS DIVERSITY. STUDENTS CAN OFTEN
SPECIALIZE IN AREAS THAT ALIGN WITH THEIR INTERESTS AND THE STRENGTHS OF THE UNIVERSITY'S RESEARCH FACULTY. THESE
SPECIALIZATIONS ARE WHAT TRULY ALLOW INDIVIDUALS TO DIVE DEEP INTO SPECIFIC SCIENTIFIC PHENOMENA AND CONTRIBUTE
MEANINGFULLY TO THEIR CHOSEN FIELD.

® ASTROPHYSICS AND COSMOLOGY

PARTICLE PHYSICS AND NUCLEAR PHYSICS

CONDENSED MATTER PHYSICS

e BloPHYSICS AND MEDICAL PHYSICS

CoMPUTATIONAL PHYsICS

LEADING RESEARCH INSTITUTIONS AND INNOVATIONS IN W/ISCONSIN

W/ ISCONSIN HAS ESTABLISHED ITSELF AS A HUB FOR SIGNIFICANT SCIENTIFIC RESEARCH, WITH ITS UNIVERSITIES AND AFFILIATED
LABORATORIES CONSISTENTLY CONTRIBUTING TO GLOBAL ADVANCEMENTS IN PHYSICS. THESE INSTITUTIONS ARE NOT JUST
PLACES OF LEARNING, THEY ARE ENGINES OF DISCOVERY, WHERE GROUNDBREAKING EXPERIMENTS ARE CONDUCTED AND
THEORETICAL MODELS ARE RIGOROUSLY TESTED. | HE COLLABORATIVE SPIRIT FOSTERED WITHIN THESE RESEARCH ENVIRONMENTS
OFTEN LEADS TO UNEXPECTED BREAKTHROUGHS.

UNIVERSITY OF WISCONSIN-MADISON’S ROLE IN PHYSICS

THE UNIVERSITY OF W/ISCONSIN-MADISON STANDS OUT AS A PREMIER INSTITUTION FOR PHYSICS RESEARCH IN THE STATE. ITS
DEPARTMENT OF PHYSICS CONSISTENTLY RANKS AMONG THE TOP PROGRAMS NATIONALLY, WITH FACULTY ENGAGED IN
PIONEERING WORK ACROSS VARIOUS SUBFIELDS. FROM EXPLORING THE FUNDAMENTAL FORCES OF NATURE TO UNDERSTANDING
THE PROPERTIES OF MATERIALS AT THE ATOMIC LEVEL, UW-MADISON'S PHYSICISTS ARE MAKING A SUBSTANTIAL IMPACT. THE
UNIVERSITY IS ALSO HOME TO SEVERAL SPECIALIZED RESEARCH CENTERS AND LABORATORIES THAT FACILITATE
INTERDISCIPLINARY COLLABORATIONS.

MiLwAUKEE ScHooL oF ENGINEERING (MSOE) aND ITS CONTRIBUTIONS

W/HILE PERHAPS MORE FOCUSED ON APPLIED SCIENCES AND ENGINEERING, THE MILW AUKEE SCHOOL OF ENGINEERING (MSOE) ALSO
PLAYS A VITAL ROLE IN FOSTERING AN UNDERSTANDING OF PHYSICS PRINCIPLES AND THEIR PRACTICAL APPLICATIONS. MSOE's
APPROACH OFTEN EMPHASIZES HOW PHYSICS CONCEPTS TRANSLATE INTO TANGIBLE TECHNOLOGICAL SOLUTIONS, PREPARING
GRADUATES FOR CAREERS WHERE SCIENTIFIC UNDERSTANDING IS DIRECTLY APPLIED TO REAL-WORLD PROBLEMS. THIS PRACTICAL
ORIENTATION IS INVALUABLE FOR INDUSTRIES RELYING ON PRECISE PHYSICAL UNDERSTANDING.



ReseARCH FRONTIERS IN WISCONSIN PHYSICS

W/ ISCONSIN RESEARCHERS ARE ACTIVELY INVOLVED IN PUSHING THE FRONTIERS OF PHYSICS. THEIR WORK OFTEN ADDRESSES
SOME OF THE MOST PROFOUND QUESTIONS ABOUT THE UNIVERSE AND THE MATTER WITHIN IT. THE PURSUIT OF KNOWLEDGE IN
THESE AREAS IS NOT JUST ACADEMIC; IT CAN LEAD TO TRANSFORMATIVE TECHNOLOGIES AND A DEEPER APPRECIATION OF OUR
COSMIC EXISTENCE.

SPECIFIC RESEARCH HIGHLIGHTS

PARTICLE PHYSICS EXPERIMENTS: \WISCONSIN INSTITUTIONS ARE OFTEN INVOLVED IN LARGE-SCALE INTERNATIONAL
COLLABORATIONS, CONTRIBUTING TO EXPERIMENTS AT FACILITIES LIKE FERMILAB AND CERN, SEEKING TO UNRAVEL THE
MYSTERIES OF FUNDAMENTAL PARTICLES AND FORCES.

MATERIALS SCIENCE AND NANOTECHNOLOGY: RESEARCH INTO NOVEL MATERIALS WITH UNIQUE ELECTRICAL, MAGNETIC, OR
OPTICAL PROPERTIES IS A SIGNIFICANT AREA, WITH APPLICATIONS RANGING FROM ADVANCED ELECTRONICS TO RENEW ABLE
ENERGY.

ASTROPHYSICAL OBSERVATIONS: LEVERAGING OBSERVATORIES AND SOPHISTICATED COMPUTATIONAL TOOLS, W/ ISCONSIN
PHYSICISTS STUDY CELESTIAL OBJECTS AND PHENOMENA , SEEKING TO UNDERSTAND THE EVOLUTION OF STARS, GALAXIES, AND
THE UNIVERSE ITSELF.

BIOPHYSICS: THE INTERSECTION OF PHYSICS AND BIOLOGY IS A GROWING FIELD, WITH RESEARCHERS APPLYING PHYSICAL
PRINCIPLES TO UNDERSTAND BIOLOGICAL SYSTEMS, FROM THE BEHAVIOR OF MOLECULES TO THE MECHANICS OF CELLS.

THE IMPACT oF WISCONSIN PHYSICS ON INDUSTRY AND INNOVATION

THE PRINCIPLES OF PHYSICS ARE NOT CONFINED TO ACADEMIC HALLS; THEY ARE THE BEDROCK OF COUNTLESS INDUSTRIES AND
TECHNOLOGICAL INNOVATIONS THAT SHAPE OUR DAILY LIVES. W/ISCONSIN'S ROBUST ECONOMY BENEFITS DIRECTLY FROM THE
APPLICATION OF PHYSICS, WHETHER IT's IN MANUFACTURING, HEALTHCARE, TECHNOLOGY DEVELOPMENT, OR ENERGY. THE
STATE'S COMMITMENT TO SCIENTIFIC EDUCATION AND RESEARCH TRANSLATES INTO A SKILLED WORKFORCE CAPABLE OF DRIVING
PROGRESS.

MANUFACTURING AND ADVANCED MATERIALS

W/ ISCONSIN HAS A STRONG MANUFACTURING HERITAGE, AND ADVANCEMENTS IN PHYSICS ARE CRUCIAL FOR DEVELOPING NEW
MATERIALS AND IMPROVING PRODUCTION PROCESSES. THIS INCLUDES RESEARCH INTO METALLURGY, POLYMERS, AND CERAMICS
AS WELL AS THE APPLICATION OF PRINCIPLES OF FLUID DYNAMICS AND THERMODYNAMICS IN INDUSTRIAL SETTINGS. THE
DEVELOPMENT OF MORE EFFICIENT AND DURABLE MATERIALS DIRECTLY IMPACTS THE COMPETITIVENESS OF W/ ISCONSIN-BASED
MANUFACTURERS.

’

HeALTHCARE AND MEDICAL PHYSICS

THE FIELD OF MEDICAL PHYSICS IS A PRIME EXAMPLE OF HOW PHYSICS DIRECTLY BENEFITS SOCIETY. W/ ISCONSIN INSTITUTIONS
ARE INVOLVED IN THE DEVELOPMENT AND APPLICATION OF TECHNOLOGIES USED IN MEDICAL IMAGING (LIKE MRl ano CT SCANS),
RADIATION THERAPY FOR CANCER TREATMENT, AND DIAGNOSTIC PROCEDURES. MEDICAL PHYSICISTS ENSURE THE SAFE AND
EFFECTIVE USE OF THESE POWERFUL TOOLS, REQUIRING A DEEP UNDERSTANDING OF PHYSICS PRINCIPLES.

TECHNOLOGY AND ENGINEERING SECTORS

FROM THE DEVELOPMENT OF SOPHISTICATED SENSORS AND PRECISION INSTRUMENTS TO ADVANCEMENTS IN ELECTRONICS AND
OPTICS, PHYSICS PLAYS AN INDISPENSABLE ROLE IN \WISCONSIN'S GROWING TECHNOLOGY AND ENGINEERING SECTORS. THE



STATE'S UNIVERSITIES ARE INSTRUMENTAL IN TRAINING THE NEXT GENERATION OF ENGINEERS AND SCIENTISTS WHO WILL DRIVE
INNOVATION IN AREAS LIKE RENEW ABLE ENERGY, ADVANCED COMPUTING, AND TELECOMMUNICATIONS.

ENERGY AND ENVIRONMENTAL PHYSICS

W/ ITH THE INCREASING GLOBAL FOCUS ON SUSTAINABLE ENERGY SOLUTIONS, PHYSICS IS AT THE FOREFRONT OF DEVELOPING
NEW TECHNOLOGIES FOR ENERGY GENERATION, STORAGE, AND EFFICIENCY. RESEARCH IN AREAS LIKE SOLAR ENERGY, ADVANCED
BATTERY TECHNOLOGY, AND NUCLEAR PHYSICS (FOR POTENTIAL FUTURE ENERGY SOLUTIONS) IS VITAL. UNDERST ANDING
COMPLEX ENVIRONMENTAL SYSTEMS ALSO RELIES HEAVILY ON PHYSICS PRINCIPLES, INFORMING EFFORTS TO ADDRESS CLIMATE
CHANGE AND IMPROVE ENVIRONMENTAL QUALITY.

THE FUTURE OF PHYSICS IN WISCONSIN

THE TRAJECTORY OF PHYSICS IN WISCONSIN POINTS TOW ARDS CONTINUED GROWTH AND INNOVATION. AS OUR UNDERSTANDING
OF THE UNIVERSE EXPANDS AND TECHNOLOGICAL DEMANDS EVOLVE, THE ROLE OF PHYSICS WILL ONLY BECOME MORE CRITICAL.
INVESTMENT IN RESEARCH, EDUCATION, AND THE TRANSLATION OF SCIENTIFIC DISCOVERIES INTO PRACTICAL APPLICATIONS WILL
BE KEY TO MAINTAINING W/ISCONSIN'S POSITION AS A LEADER IN THIS ESSENTIAL SCIENTIFIC DISCIPLINE. THE POTENTIAL FOR NEW
BREAKTHROUGHS AND THEIR SOCIETAL IMPACT IS IMMENSE.

EMERGING RESEARCH AREAS

LooKING AHEAD, SEVERAL EMERGING RESEARCH AREAS ARE POISED TO SHAPE THE FUTURE OF PHYSICS IN W/ 1sconsIN. THESE
OFTEN REPRESENT INTERDISCIPLINARY FRONTIERS WHERE PHYSICS INTERSECTS WITH OTHER SCIENCES AND ENGINEERING.

QUANTUM INFORMATION SCIENCE AND COMPUTING

NEw FRONTIERS IN COSMOLOGY AND GRAVITATIONAL W AVES

ADVANCED MATERIALS FOR SUSTAINABLE T ECHNOLOGIES

THe PHYsics oF CoMPLEX BioLoGICAL SYSTEMS

FusioN ENERGY RESEARCH

CULTIVATING THE NEXT GENERATION OF PHYSICISTS

ENSURING A ROBUST FUTURE FOR W/ISCONSIN PHYSICS REQUIRES A CONTINUED COMMITMENT TO NURTURING TALENT. THIS
INVOLVES STRENGTHENING STEM EDUCATION AT ALL LEVELS, PROVIDING OPPORTUNITIES FOR HANDS~ON RESEARCH EXPERIENCE,
AND FOSTERING AN INCLUSIVE AND SUPPORTIVE ENVIRONMENT FOR ASPIRING PHYSICISTS. THE PIPELINE OF SKILLED
PROFESSIONALS IS CRUCIAL FOR BOTH ACADEMIC ADVANCEMENT AND ECONOMIC PROSPERITY.

BRIDGING ACADEMIA AND INDUSTRY

THE ONGOING COLLABORATION BETWEEN W/ISCONSIN'S ACADEMIC INSTITUTIONS AND ITS INDUSTRIES WILL BE PIVOTAL.
FACILITATING THE TRANSFER OF KNOWLEDGE AND TECHNOLOGY FROM RESEARCH LABS TO COMMERCIAL APPLICATIONS WILL
ACCELERATE INNOVATION AND CREATE NEW ECONOMIC OPPORTUNITIES. THIS SYNERGY ENSURES THAT THE DISCOVERIES MADE IN



W/ ISCONSIN PHYSICS HAVE A TANGIBLE AND POSITIVE IMPACT ON THE STATE AND BEYOND.

FAQ: WisconsiN PHYsICS

Q: WHAT ARE THE PRIMARY FIELDS OF PHYSICS STUDIED AT THE UNIVERSITY OF
¥/ I1SCONSIN-MADISON?

A: THE UNIVERSITY OF WISCONSIN-MADISON’S PHYSICS DEPARTMENT OFFERS A BROAD RANGE OF SPECIALIZATIONS. KEY AREAS
INCLUDE ASTROPHYSICS, CONDENSED MATTER PHYSICS, PARTICLE PHYSICS, NUCLEAR PHYSICS, AND BIOPHYSICS. THEY ARE
KNOWN FOR THEIR STRONG THEORETICAL AND EXPERIMENTAL RESEARCH PROGRAMS ACROSS THESE DISCIPLINES.

Q: Does W/ISCONSIN HAVE SPECIFIC PROGRAMS FOCUSED ON MEDICAL PHYSICS?

A: YES, SEVERAL INSTITUTIONS IN \X/ISCONSIN, PARTICULARLY LARGER RESEARCH UNIVERSITIES AND MEDICAL CENTERS, HAVE
PROGRAMS OR SPECIALIZATIONS IN MEDICAL PHYSICS. THESE PROGRAMS TRAIN PROFESSIONALS IN THE APPLICATION OF PHYSICS
PRINCIPLES TO HEALTHCARE, INCLUDING DIAGNOSTIC IMAGING AND RADIATION ONCOLOGY.

Q: How DOES PHYSICS RESEARCH IN \WISCONSIN CONTRIBUTE TO TECHNOLOGICAL
ADVANCEMENTS?

A: PHYSICS RESEARCH IN W/ ISCONSIN CONTRIBUTES SIGNIFICANTLY TO TECHNOLOGICAL ADVANCEMENTS BY DRIVING INNOVATION
IN AREAS SUCH AS ADVANCED MATERIALS SCIENCE, NANOTECHNOLOGY, QUANTUM COMPUTING, RENEW ABLE ENERGY
TECHNOLOGIES, AND SOPHISTICATED MEDICAL EQUIPMENT. THESE DISCOVERIES OFTEN FORM THE BASIS FOR NEW PRODUCTS AND
INDUSTRIES.

Q: ARE THERE OPPORTUNITIES FOR UNDERGRADUATE STUDENTS TO PARTICIPATE IN
PHYSICS RESEARCH IN \WISCONSIN?

A: ABSOLUTELY. MOST UNIVERSITIES IN W/ISCONSIN WITH PHYSICS PROGRAMS ACTIVELY ENCOURAGE UNDERGRADUATE
STUDENTS TO PARTICIPATE IN RESEARCH. THIS OFTEN INVOLVES WORKING ALONGSIDE FACULTY AND GRADUATE STUDENTS ON
ONGOING PROJECTS, PROVIDING INVALUABLE HANDS~ON EXPERIENCE AND EXPOSURE TO THE SCIENTIFIC PROCESS.

Q: WHAT ROLE DOES PHYSICS PLAY IN WISCONSIN'S ECONOMY?

A: PHYSICS PLAYS A CRUCIAL, OFTEN BEHIND-THE-SCENES, ROLE IN W ISCONSIN'S ECONOMY. |T UNDERPINS ADVANCEMENTS IN
KEY SECTORS SUCH AS MANUFACTURING, ADVANCED MATERIALS, HEALTHCARE TECHNOLOGY, AND ENERGY. A STRONG
FOUNDATION IN PHYSICS TRANSLATES TO A SKILLED WORKFORCE AND A CAPACITY FOR INNOVATION THAT DRIVES ECONOMIC
GROWTH AND COMPETITIVENESS.

Q: ARE THERE ANY NOTABLE OBSERVATORIES OR RESEARCH FACILITIES FOR PHYSICS IN
X/ ISCONSIN?

A: WHILE MAJOR NATIONAL OBSERVATORIES ARE OFTEN LOCATED IN OTHER STATES, W/ ISCONSIN INSTITUTIONS PARTICIPATE IN
COLLABORATIVE PROJECTS AND UTILIZE REMOTE ACCESS TO WORLD-CLASS FACILITIES. W/ITHIN THE STATE, UNIVERSITY
LABORATORIES ARE EQUIPPED FOR ADVANCED EXPERIMENTS, PARTICULARLY IN CONDENSED MATTER, MATERIALS SCIENCE, AND
PARTICLE PHYSICS, OFTEN FOCUSING ON SPECIFIC SUB-FIELDS.



Q: How DoES W ISCONSIN PHYSICS EDUCATION PREPARE STUDENTS FOR CAREERS
BEYOND ACADEMIA?P

A: WISCONSIN PHYSICS EDUCATION EQUIPS STUDENTS WITH HIGHLY TRANSFERABLE SKILLS, INCLUDING CRITICAL THINKING,
COMPLEX PROBLEM-SOLVING, DATA ANALYSIS, AND RIGOROUS SCIENTIFIC METHODOLOGY. THESE SKILLS ARE IN HIGH DEMAND
ACROSS A WIDE RANGE OF INDUSTRIES, INCLUDING ENGINEERING, DATA SCIENCE, FINANCE, TECHNOLOGY DEVELOPMENT, AND
RESEARCH AND DEVELOPMENT IN VARIOUS SECTORS.
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