Physics
Interested in This Major?
Current Students: Visit us in the Kenwood
Interdisciplinary Research Complex, Room 2150, call
us at 414-229-4474, or email physics-ugadvisor@uwm.
edu
Not a UWM Student yet? Call our Admissions
Counselor at 414-229-7711 or email let-sci@uwm.edu
web: uwm.edu/physics

What is Physics?

Is Physics Right For Me?

Physics is the study of matter and energy and their
interactions. Based on observations, hypotheses and
testing, physicists identify, validate and apply the
fundamental physical “laws” that explain and predict
how natural and man-made phenomena occur.

Physics is a challenging but fascinating field of study.

The field of physics is exceptionally broad and deep
because everything is composed of matter and energy.
Physics deals with matter as small as sub-atomic
particles all the way up to galaxies and the universe.
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Principles of physics are at the heart of 21st century
industries such as:
•

electronics and computers

•

space (transport design, sustainability, satellites)

•

lasers and optics (telecommunications, optometry,
holography)

•

nuclear power (reactor design, containment, waste)

•

new materials (semiconductors, thin films,
superconductors, biomatter)

•

environment and climate (weather, climate change,
oceanography, pollution)

•

medical imaging and treatment (radiation, applied
lasers)

•

energy (power grids, instrumentation, green and
clean energy systems)

Often physicists will specialize in a particular subfield
in a particular scientific approach. Theoretical and
experimental physicists try to explain and predict the
complexities of our world. Ultimately, their goal is
to add to the body of existing scientific knowledge.
Applied physicists use the laws of physics to solve a
specific real-world problem or to invent or improve on
an existing technological or mechanical process.
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A fondness and aptitude for mathematics is an essential trait
because many physical concepts are expressed mathematically.
Successful physics students will be comfortable using
mathematics as a tool and applying mathematics in different
situations.
You should also possess a strong interest in problem-solving in
a broader context, and enjoy applying logic and reasoning in a
systematic manner to find or deduce answers regardless of the
subject matter at hand. The ability to organize large amounts of
data and spot patterns also are attributes of successful problem
solvers.
Physicists have many technological tools at their disposal
to gather and process data. You should be comfortable with
computers, and some familiarity with computer programming
will be helpful.

Career Opportunities
Problem-solving ability and abstract-thinking skills make physics
students attractive job candidates across many industries.
Traditional research conducted in a university or government
laboratory is one career path. Physicists also are found in
research and development at manufacturers, utilities, hightech companies, and numerous
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communication. The financial
sector values physics majors
for their skills in quantitative
research and modeling.
Depending on course selection and other
training, physics majors also may pursue careers in computer
programming, video animation, information technology,

engineering, or science journalism. Medical physicists
are found in hospitals and clinics where they design and
implement radiation safety policies, calculate radiation
doses, and calibrate and test equipment. A bachelor’s
degree combined with teaching credentials can lead into
K-12 teaching.
An undergraduate degree in physics is excellent preparation for graduate programs in physics, engineering,
law, and medicine, any of which can open up dozens of
professional career paths or advanced research jobs.

Course #

One of Physics 406, 408, 409, 670 or 391

In 2016, it was announced that the gravitational
waves that Einstein predicted to exist had finally
been found. UWM scientists and students from
the Physics Department were a part of the
international team that helped find and anaylyze
the data.

Physics 411

Mechanics

Physics 420/422

Electricity and Magnetism I and II

Physics 441/442

Quantum Mechanics I and II

Physics with an astronomy emphasis is 55 credits and has all
of the same math and physics requirements, plus:

Physics Expertise at UWM
The physics faculty at UWM has expertise in astronomy
and astrophysics, biophysics, condensed matter and surface physics, gravitation and cosmology, medical imaging,
modern optics, and particle physics. They are leaders in
both theoretical and applied physics and are frequently
honored with prestigious national grants and awards.

Course Title

Course #

Course Title

Astron 400/401

Astrophysics I and II

Six credits chosen from Astron 103 or 211; Atm Sci 110, GeoSci
120, Physics 391, 517, or 541; or other courses approved by the
program advisor

Undergraduate Research
There are opportunities to gain hands-on research experience
as an undergraduate. You can work side-by-side with faculty
members and graduate students on research projects
such as:
•

Measuring Fluorescent Molecules Properties
Using a Two Photon Microscope with Spectral
Resolution

•

Verification of Superconductivity in Copper Doped
Bismuth Selenide

• Gravitationally Driven Instabilities in Slowly Rotating
Engineering students can Neutron Star
The standard major provides
add a double-major in • ARCC@UWM: The Search for Pulsars
Physics!
broad preparation in all areas of
• A Multi-Physics Device for Magnetomechanical Testing
physics while allowing time to choose
of Terfenol-D Based Composites
electives around an area of interest.
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Major Requirements

UWM’s astrophysics
program #14 in the
country (U.S. News &
World Reports

UWM also offers a physics
major with an astronomy
emphasis and concentrates
the electives around
astronomy courses.

The standard major consists
of 43 credits in physics, of which 15 must be taken in
courses numbered 300 and above at UWM. Physics
majors will also take four to five semesters of advanced
mathematics in order to meet the prerequisites for the
required physics courses which are:
Course #

Events and Facilities

The department sponsors numerous colloquia, seminars and
guest lectures each semester. Noted speakers are often brought to
campus to share their expertise with you.
The department is home to the campus’ Planetarium. The theater
projects stars, planets, the sun, and the moon on its 30-foot
dome. Four digital projectors and separate special projectors are
also used for visual effects such as a rotating Milky Way and the
Aurora Borealis. The observatory deck on the roof of the Physics
Building is used for telescopic observation and stargazing. A
variety of programs and shows are offered to the public.
The Astronomy Club meets weekly!

Course Title

P hysics introductory sequence – Either Physics 219/220
OR Physics 209/210/214/215
Physics 309

Physics III: Modern Physics

Physics 317

Thermodynamics

Physics 325

Optics

Physics 370

Analytical and Numerical Methods in
Physics

•
•
•

Educational discussions
Networking
Socializing

Members operate the Arecibo Remote Control Center (ARCC)
in Puerto Rico. The Arecibo radio telescope is used to search
for pulsars and analyze the data collected.
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Physics 4 Year Plan
College of Letters and Science
This sample four-year plan shows just one possible pathway to earning a degree with this major in four years. This plan does not
replace the advice of your advisor, and students are cautioned to meet regularly with their advisor to create a personalized plan
that matches their particular circumstances. This plan also follows the degree requirements for students who began their college
education in Fall of 2013 or later. If you started college prior to Fall of 2013, your degree requirements may be different.

Degree Requirements for a Bachelor of Science
with a Physics major (brief summary):

• Astronomy Emphasis option
»» 55 credits in Physics/Astronomy with 15 numbered
300 or above completed at UWM; this total does not
include the necessary math preparatory courses
The same bullets listed above plus:
»» Astronomy 400, 401
»» Six credits from Astron 103 or 211, Atm Sci 110,
GeoSci 120, Physics 391, 517, or 541; or other courses
approved by the program advisor

(Physics is also available as a Bachelor of Arts degree with a different set
of requirements than listed below.)

1.

English Proficiency and UWM Oral and Written
Communication (OWC) GER - English 102 (fulfills Part A)
and one OWC-Part B course.

2.

Math Proficiency, UWM Quantitative Literacy (QL) GER,
and Formal Reasoning - two courses will satisfy all three
requirements for students pursuing a Bachelor of Science.
At a minimum, Math through the first semester calculus and
at least one other 200-level Math class will fufill the degree
requirement for all BS students. Additional math courses
are required to fulfill requirements for the major.

3.

Foreign Language – 2 semesters of a single Foreign Language
(may be satisfied through 2 years of a single Foreign
Language in high school)

4.

L&S Humanities (HU) – 12 credits

5.

L&S Social Sciences (SS) – 12 credits

6.

Sample Four Year Plans:
There are hundreds of courses that satisfy various requirements
and courses can count towards more than one requirement.
For example, Astronomy 103 counts towards the major and as a
natural science. (This sample assumes no high school Foreign
Language was taken and that the student placed into calculus
and college-level English.)
Standard option
Semester 1

Semester 2

Math 231 (NS)

Math 232 (NS)

L&S Natural Science (NS) – 12 credits including a laboratory
course in three distinct natural science areas

L&S Humanities

L&S Humanities

7.

L&S International – 9 credits usually accomplished in
conjunction with Humanities and/or Social Science courses

English 101

English 102 (OWC-A)

1st sem Foreign Language

2nd sem Foreign Language

8.

UWM Arts GER – 3 credits

OWC-B course

Arts GER

9.

UWM Cultural Diversity GER – 3 credits usually accomplished
in conjunction with a Humanities or Social Science course

10. 120 credits including 90 credits in L&S and with 36 of the
90 credits in L&S upper-level (numbered 300 and above)
courses and 30 of those 36 credits in designated upper-level
Natural Science

Year 1

Year 2

Physics 219 (or 209/214) Physics 220 (or 210/215)
(NS+)
(NS+)

Year 3

11. C
 omplete the Physics major requirements in either the
Standard option or the Astronomy Emphasis option
•

Standard option
»» 43 credits in Physics with at least 15 credits numbered
300 or above completed at UWM; this total does not
include the necessary math preparatory courses
»» All of Math 231, 232, 233 or both Math 221 and 222
»» Math 234 and 321
»» Physics 209/210/214/215 OR Physics 219/220
»» Physics 309, 317, 325, 411, 420, 422, 441, 442
»» Physics 270 or 370
»» One of Physics 391, 406, 408, 409, 670

Year 4

Math 233 (NS)

Math 234 (NS)

L&S Soc. Sci./Int’l

L&S Social Science

Physics 309 (QL-B)

Physics 325

Physics 370

Physics 411

L&S upper-level

Math 321

L&S Social Science

Physics 317

L&S Humanities/Int’l

L&S Humanities/Cultural
Diversity

Physics 420

Physics 422

Physics 441

Physics 442

Advanced Physics Lab

Elective

L&S Soc. Sci./Int’l

L&S upper-level

L&S Natural Science lab,
not physics

L&S Natural Science lab, not
physics
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Physics 4 Year Plan
College of Letters and Science
Astronomy Emphasis option:

Year 1

Year 2

Year 3

Year 4

Semester 1

Semester 2

Math 231 (NS)

Math 232 (NS)

Astron 103/104 (NS+)

L&S Humanities

English 101

English 102 (OWC-A)

1st semester Foreign Language

2nd semester Foreign Language

L&S Humanities/Cultural Diversity

GeoSci 120 (NS)

Math 233 (NS)

Math 234 (NS)

OWC-B course

L&S Social Science

Physics 219 (or 209/210) (NS+)

Physics 220 (or 210/215) (NS+)

L&S Natural Science lab, not Physics

Arts GER

Physics 309 (QL-B)

Physics 317

Physics 370

Physics 325

L&S Humanities/International

Physics 411

L&S Social Science

L&S Humanities/International

L&S upper-level elective

Math 321

Physics 420

Physics 422

Physics 441

Physics 442

L&S Natural Science lab, not Physics

Physics 406

Astron 400

Astron 401

L&S Social Science/International

Undergraduate research
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