
uc berkeley physics major requirements
uc berkeley physics major requirements are a cornerstone for aspiring physicists at one of the
world's leading institutions. This comprehensive guide will delve into every facet of what it takes to
pursue a Bachelor of Science or Bachelor of Arts in Physics at UC Berkeley, covering everything
from foundational coursework and GPA expectations to essential prerequisite subjects and advanced
electives. We'll explore the crucial preparation needed, the specific course sequences that define the
curriculum, and the academic rigor associated with this demanding yet rewarding field of study.
Understanding these requirements is the first step toward a successful and enriching academic
journey in physics at Berkeley.
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Understanding the UC Berkeley Physics Program

The Department of Physics at UC Berkeley is renowned for its cutting-edge research and its
commitment to fostering a deep understanding of the fundamental principles governing the
universe. When you decide to major in physics here, you're signing up for a journey that will
challenge your intellect and refine your analytical skills. The program is structured to provide a
robust foundation, starting with the absolute basics and progressively building towards complex
theoretical and experimental concepts. This isn't a major for the faint of heart; it demands
dedication, a genuine curiosity for how things work at their most fundamental level, and a
willingness to grapple with abstract ideas.

The department offers two primary undergraduate degree paths: the Bachelor of Arts (BA) and the
Bachelor of Science (BS). While both provide a solid physics education, the BS degree is generally
more intensive, with a greater emphasis on advanced physics and mathematics coursework, making
it the preferred choice for students aiming for graduate studies in physics or related research-
intensive fields. The BA, on the other hand, offers a bit more flexibility, allowing students to explore
other academic interests alongside their physics studies, perhaps in preparation for careers that
blend physics with other disciplines like science communication, policy, or interdisciplinary
research.

Choosing between the BA and BS is a significant decision and often depends on your long-term
academic and career aspirations. Regardless of the path you choose, the core principles remain the
same: a rigorous study of mechanics, electromagnetism, thermodynamics, quantum mechanics, and
statistical mechanics. You’ll also be expected to develop strong problem-solving skills and gain
hands-on experience through laboratory work.



Core Physics Curriculum Requirements

At the heart of the UC Berkeley Physics major lies a sequential core curriculum designed to build a
comprehensive understanding of classical and modern physics. This sequence typically begins with
introductory physics courses that cover mechanics, electricity, and magnetism. These foundational
courses are crucial for developing the intuition and mathematical tools necessary for more advanced
topics. They are often taken concurrently with calculus sequences, highlighting the indispensable
link between physics and mathematics.

Following the introductory sequence, students progress to more advanced topics. This often includes
a deeper dive into thermodynamics and statistical mechanics, exploring the behavior of systems with
a vast number of particles. Quantum mechanics is another pivotal area, introducing the strange and
counterintuitive world of subatomic particles and energy at the smallest scales. This is where many
students truly begin to see the universe in a new light, questioning established norms and
embracing probabilistic descriptions of reality.

Laboratory work is an integral part of the physics curriculum at all levels. Students are expected to
gain practical experience in experimental design, data acquisition, analysis, and interpretation.
These hands-on experiences not only reinforce theoretical concepts but also develop critical skills in
scientific inquiry and problem-solving. The ability to design and execute experiments, troubleshoot
equipment, and draw meaningful conclusions from collected data is a hallmark of a well-trained
physicist.

Introductory Physics Sequence

The journey for most physics majors begins with the Physics 77 series or the equivalent Physics 5
series for engineering students. These courses provide a rigorous introduction to classical
mechanics, electricity, magnetism, and optics. It's vital to perform well in these initial courses, as
they set the stage for everything that follows. Success here demonstrates a foundational grasp of the
principles and the ability to handle the mathematical demands of physics problems.

These introductory courses are not just about memorizing formulas; they are about developing a
conceptual understanding of physical phenomena and learning how to apply mathematical models to
describe them. You'll encounter concepts like Newton's laws, conservation principles, electric fields,
potential, circuits, and wave phenomena. The workload is substantial, requiring consistent effort and
dedicated study time. It’s where many students realize the depth of their commitment to the field.

Intermediate and Advanced Physics Courses

Once the introductory material is mastered, physics majors delve into more specialized and complex
areas. This typically includes courses on thermodynamics and statistical mechanics, which explore
heat, energy, entropy, and the collective behavior of matter. Following this, students engage with
the profound principles of quantum mechanics, a cornerstone of modern physics that describes the
behavior of matter and energy at the atomic and subatomic levels.



Electromagnetism, often covered in a dedicated course, provides a comprehensive understanding of
electric and magnetic fields, their interactions, and their role in phenomena ranging from light to
subatomic particles. Students will also typically take courses in analytical mechanics, which offers a
more sophisticated and mathematical approach to classical mechanics, and often involves topics like
Lagrangian and Hamiltonian formulations. The progression through these courses is designed to
build a layered understanding, with each new concept resting upon the knowledge gained
previously.

Mathematics Prerequisites for Physics Majors

The bedrock of any physics major, especially at a prestigious institution like UC Berkeley, is a strong
foundation in mathematics. Physics is, in essence, the language of mathematics used to describe the
physical world. Therefore, a rigorous and sequential mathematics curriculum is an absolute
prerequisite for success in the physics program. Without a solid grasp of calculus and differential
equations, tackling advanced physics concepts would be akin to trying to build a skyscraper without
a proper foundation.

Students are expected to complete a comprehensive sequence of calculus courses, typically
including differential calculus, integral calculus, and multivariable calculus. These courses equip
majors with the tools to understand rates of change, accumulation, and the behavior of functions in
multiple dimensions – all of which are essential for describing physical systems. The ability to
integrate and differentiate is fundamental to understanding concepts like velocity, acceleration,
force, and energy.

Beyond calculus, a strong understanding of differential equations is indispensable. Many physical
laws are expressed as differential equations, describing how physical quantities change over time or
space. Mastering techniques for solving these equations is crucial for predicting the behavior of
physical systems, from the motion of planets to the evolution of quantum states. Linear algebra also
plays a significant role, particularly in quantum mechanics and advanced theoretical physics,
providing the framework for understanding vector spaces and transformations.

Calculus Requirements

The standard pathway for physics majors involves completing the entire calculus sequence offered
by the mathematics department. This typically begins with Mathematics 7A and 7B, covering
differential and integral calculus of a single variable. Following this, students will move on to
Mathematics 53, which delves into multivariable calculus, essential for describing phenomena in
three-dimensional space. This coursework must be completed with satisfactory grades, as these
mathematical tools are woven into the fabric of almost every physics course.

It is highly recommended, and often implicitly required, that these courses be taken early in your
academic career at Berkeley. The concepts introduced in these calculus courses are not just
prerequisites; they are the language you will use to understand and solve problems in mechanics,
electricity, magnetism, and beyond. Many students find it beneficial to take their calculus courses
concurrently with their introductory physics courses to see the immediate application of these



mathematical concepts.

Differential Equations and Linear Algebra

Crucial to understanding the dynamic nature of physical systems is a firm grasp of differential
equations. UC Berkeley typically requires Mathematics 54 or an equivalent course that covers
ordinary and partial differential equations. These mathematical tools are used to model everything
from the oscillations of a pendulum to the propagation of waves and the decay of radioactive
isotopes. Without this mathematical proficiency, advanced physics concepts would remain abstract
and inaccessible.

Furthermore, linear algebra, often covered in Mathematics 54 as well, is becoming increasingly vital
for physics majors. Concepts like vectors, matrices, and vector spaces are fundamental to
understanding quantum mechanics, where states are represented by vectors in Hilbert spaces and
operators correspond to matrices. A solid understanding of linear algebra provides the framework
for manipulating these abstract mathematical objects that describe the quantum world. Proficiency
in these areas is non-negotiable for serious physics study.

Advanced Physics Electives and Specializations

Once students have completed the core physics curriculum, they have the opportunity to explore
their specific interests through a wide array of advanced electives. UC Berkeley's physics
department offers a rich selection of courses that allow students to delve into specialized areas of
physics, preparing them for graduate studies or specific career paths. These electives are where
students can truly tailor their education to their passions, be it astrophysics, particle physics,
condensed matter physics, or biophysics.

These advanced courses often involve more abstract mathematical frameworks and cutting-edge
research topics. They require a higher level of independent study and a deeper engagement with the
material. Taking these electives is not just about acquiring knowledge; it’s about developing the
ability to critically analyze complex problems and contribute to the field. Many of these courses are
taught by faculty who are actively involved in research, offering students a glimpse into the forefront
of scientific discovery.

Students are encouraged to consult with faculty advisors to select electives that best align with their
academic goals and career aspirations. The choices made here can significantly shape a student's
trajectory, providing them with specialized knowledge and research experience in a particular
subfield of physics. This is the stage where a physics major truly begins to blossom into a specialist.

Electromagnetic Theory and Optics

A deeper exploration into the principles of electromagnetism is often pursued through advanced
courses that build upon the introductory material. These courses might delve into Maxwell's



equations in their full glory, exploring the unified nature of electricity and magnetism and their role
in generating and propagating electromagnetic waves, including light. Topics such as radiation,
wave optics, and the interaction of light with matter are often covered, providing a comprehensive
understanding of this fundamental force.

This area of study is crucial for many branches of physics and engineering, from understanding
telecommunications and laser technology to exploring the nature of light from stars. The
mathematical rigor involved in these courses is substantial, requiring a strong command of vector
calculus and differential equations. Successfully navigating these advanced topics demonstrates a
high level of mastery in classical physics and its applications.

Quantum Mechanics and Modern Physics

The quantum realm is a fascinating and often perplexing area of physics. Advanced quantum
mechanics courses at UC Berkeley delve into the mathematical formalism of quantum theory,
including topics like Hilbert spaces, operators, and perturbation theory. Students will explore the
Schrödinger equation in detail, applying it to various systems such as the hydrogen atom, harmonic
oscillators, and atomic and molecular structures. The probabilistic nature of quantum mechanics and
its implications for measurement and observation are also key themes.

Complementing quantum mechanics, courses in modern physics often cover areas like nuclear
physics, particle physics, and astrophysics. These subjects explore the fundamental constituents of
matter, the forces that govern their interactions, and the evolution of the universe. Subjects like the
Standard Model of particle physics, cosmology, and the study of stars and galaxies are often
introduced, offering a glimpse into the grandest and smallest scales of existence. These electives are
essential for students interested in pursuing research in theoretical or experimental physics at the
frontiers of knowledge.

GPA and Academic Standing for Physics Majors

Maintaining a strong academic standing is paramount for any student pursuing a degree in physics
at UC Berkeley. The department, like many competitive STEM programs, has specific GPA
requirements for both declaring the major and for continued progress within the program. These
standards reflect the demanding nature of the curriculum and the need for students to demonstrate
consistent comprehension of complex scientific concepts.

Students are generally expected to achieve a minimum GPA in their core physics and mathematics
courses to remain in good standing and to be eligible for upper-division coursework. Failing to meet
these GPA benchmarks can lead to academic probation and, in some cases, require students to seek
alternative academic paths. It is crucial for aspiring physics majors to be aware of these
requirements from the outset and to prioritize their academic performance throughout their
undergraduate careers.

Beyond simply meeting minimum GPA thresholds, a strong academic record is essential for those
planning to pursue graduate studies in physics or related fields. Prestigious graduate programs look



for candidates with excellent grades, particularly in advanced physics and mathematics courses, as
well as evidence of research experience and strong letters of recommendation. Therefore,
consistently high performance is not just a requirement for the major but a key factor in future
opportunities.

Declaring the Physics Major

The process of declaring a physics major at UC Berkeley typically involves completing a specific set
of introductory physics and mathematics courses with a satisfactory GPA. Students are usually
required to achieve a minimum grade point average in these foundational courses, often around a
2.5 or higher in each of the core sequences, before they can officially declare themselves as physics
majors. This ensures that students have demonstrated the necessary aptitude and preparation to
succeed in the more advanced stages of the program.

It is important for students to carefully review the specific declaration requirements outlined by the
UC Berkeley Physics Department, as these can be subject to change. Early planning and consistent
academic performance in the prerequisite courses are key to a smooth declaration process. Meeting
with a departmental advisor can also provide valuable guidance and clarify any uncertainties
regarding major declaration policies.

Maintaining Good Academic Standing

Once a student is officially declared as a physics major, they are expected to maintain a certain level
of academic performance throughout their undergraduate studies. This typically involves
maintaining a minimum GPA in all upper-division physics and mathematics courses. The department
usually sets a minimum overall GPA for the major as well as specific GPA requirements for individual
courses or course sequences that are critical to the curriculum.

Students who fall below these academic standards may be placed on departmental probation,
requiring them to improve their grades in subsequent semesters. Failure to do so can result in being
de-cleared from the major. Therefore, continuous academic diligence, seeking help from instructors
and tutors when needed, and actively engaging with the material are essential for all physics majors
to remain in good academic standing and successfully complete their degree requirements.

Advising and Support for Physics Students

Navigating the complexities of a UC Berkeley physics major can be challenging, and fortunately, the
department offers robust advising and support services to assist students. These resources are
designed to help students make informed decisions about their academic path, understand degree
requirements, and access opportunities for research and career development. It’s highly
recommended that students take full advantage of these services to maximize their success.

Academic advisors play a crucial role in guiding students through course selection, ensuring they



are on track to meet all degree requirements, and providing insights into potential specializations
and career paths. They can help students understand the nuances between the BA and BS degrees,
assist with course planning, and offer support if academic difficulties arise. Building a good rapport
with your advisor can be incredibly beneficial throughout your undergraduate journey.

Beyond academic advising, the department often fosters a strong sense of community through
various student organizations, study groups, and informal gatherings. These can provide invaluable
peer support, a platform for sharing knowledge, and opportunities to connect with fellow students
who share similar academic interests and challenges. The support network available at Berkeley
extends beyond formal advising to encompass the entire academic community.

Departmental Advising Services

The UC Berkeley Physics Department provides dedicated academic advisors to assist undergraduate
students. These advisors are knowledgeable about the curriculum, degree requirements, and
university policies. They are available to meet with students to discuss course planning, major
requirements (both BA and BS), graduation requirements, and any academic concerns a student
might have. It is a good practice to schedule regular meetings with your assigned advisor, especially
as you progress through your studies and start considering your post-graduation plans.

Advisors can help students understand how their chosen courses align with their long-term goals,
whether those involve pursuing graduate school in physics, entering industry, or exploring other
fields. They can also guide students on important deadlines, such as those for declaring a major or
applying for scholarships and research opportunities. Leveraging these advising services is a
proactive step towards a successful and well-managed academic career in physics.

Resources for Academic Success

To support students in their academic endeavors, UC Berkeley offers a variety of resources. These
include access to tutoring services, study groups, and academic workshops. The physics department
itself may offer specific resources, such as teaching assistants (TAs) who hold office hours for
specific courses, providing direct support with course material and problem sets. Libraries offer
quiet study spaces and access to a vast array of academic literature, which can be invaluable for
research projects and deeper understanding of course topics.

Many students find it beneficial to form study groups with their peers. Collaborating on challenging
problems and discussing concepts can lead to deeper insights and a more robust understanding of
the material. Additionally, utilizing campus-wide academic support centers can provide further
assistance with study skills, time management, and writing, all of which are critical components of
success in a rigorous academic program like physics. The key is to be proactive in seeking out and
utilizing these available resources.



Opportunities Beyond Coursework

A physics degree from UC Berkeley is about more than just completing coursework; it’s about
engaging with the broader scientific community and gaining practical experience that will shape
your future. The department actively encourages students to participate in research, internships,
and other extracurricular activities that complement their academic studies and provide invaluable
real-world exposure to the field of physics.

Undergraduate research is particularly emphasized. Getting involved in research labs allows
students to work alongside faculty and graduate students on cutting-edge projects. This hands-on
experience is critical for developing experimental and theoretical skills, building a strong resume for
graduate school applications, and discovering specific areas of physics that truly ignite your passion.
Many students find that their research experiences are the most rewarding and formative parts of
their undergraduate journey.

Beyond research, there are numerous opportunities to engage with physics outside the classroom.
This can include participating in physics clubs, attending seminars and colloquia by visiting
scientists, or pursuing internships at national laboratories or private companies. These experiences
broaden a student's perspective, develop professional networks, and provide a clearer
understanding of the diverse career paths available to physics graduates.

Undergraduate Research Opportunities

UC Berkeley's physics department is a hub of groundbreaking research, and undergraduate students
have ample opportunities to become involved. Many faculty members actively seek out
undergraduate researchers to assist with their ongoing projects. This can involve conducting
experiments in state-of-the-art laboratories, developing theoretical models, analyzing data, or
contributing to computational physics simulations. Securing a research position often involves
reaching out directly to professors whose work interests you, submitting an application, or
sometimes participating in departmental research programs.

These research experiences are often transformative. They provide students with practical skills in
scientific methodology, data analysis, and scientific communication. Furthermore, working closely
with faculty and graduate students offers invaluable mentorship and networking opportunities. For
students considering graduate school, undergraduate research is often a critical component of their
application, demonstrating their commitment and aptitude for advanced study and research in
physics.

Internships and Career Development

Complementing their academic pursuits, physics majors are strongly encouraged to seek out
internships that provide practical experience in various professional settings. These internships can
range from opportunities at national laboratories, such as Lawrence Berkeley National Laboratory,
to positions in industry, focusing on areas like technology, data science, finance, or even science



policy. Such experiences offer a tangible link between theoretical knowledge and real-world
applications, helping students explore different career paths.

The university also provides resources for career development, including career fairs, resume
workshops, and advising services focused on STEM fields. These resources help students identify
potential employers, hone their interview skills, and understand the diverse range of career options
available to physics graduates. Building a professional network and gaining practical experience
through internships can significantly enhance a physics major’s employability and readiness for their
post-graduation endeavors, whether that be further academic pursuits or entering the workforce.

---

Q: What are the basic prerequisites for declaring a UC
Berkeley physics major?
A: To declare a physics major at UC Berkeley, students generally need to have completed a specific
sequence of introductory physics and mathematics courses with a satisfactory GPA. Typically, this
includes the introductory physics series (like Physics 77) and the foundational calculus sequences
(Math 7A, 7B, 53). A minimum GPA, often around 2.5 or higher in these core courses, is usually
required for declaration.

Q: What is the difference between the BA and BS in Physics at
UC Berkeley?
A: The Bachelor of Science (BS) in Physics at UC Berkeley is a more intensive program designed for
students aiming for graduate studies or research-oriented careers. It requires a greater number of
advanced physics and mathematics courses. The Bachelor of Arts (BA) in Physics offers more
flexibility, allowing students to pursue a broader range of interests alongside their physics studies,
making it suitable for students interested in interdisciplinary fields or careers that combine physics
with other disciplines.

Q: How important are mathematics courses for a UC Berkeley
physics major?
A: Mathematics is absolutely critical for a UC Berkeley physics major. Physics is fundamentally
expressed through mathematics. Students must complete rigorous sequences in calculus
(differential, integral, and multivariable), and differential equations. Linear algebra is also
increasingly important, especially for modern physics topics like quantum mechanics. Strong
performance in mathematics is a direct indicator of a student’s ability to succeed in physics.

Q: Are laboratory courses mandatory for UC Berkeley physics
majors?
A: Yes, laboratory courses are an integral and mandatory component of the UC Berkeley physics
curriculum at all levels. These hands-on experiences are essential for developing practical scientific



skills, reinforcing theoretical concepts, and understanding experimental design, data collection, and
analysis. Students will engage in laboratory work throughout their introductory and advanced
physics courses.

Q: What is the typical GPA requirement to maintain good
standing as a physics major at UC Berkeley?
A: To maintain good academic standing as a physics major at UC Berkeley, students are generally
expected to achieve and maintain a minimum GPA in their upper-division physics and mathematics
courses. While specific thresholds can vary, departments often require a GPA of around 2.5 or
higher in major-related courses. Falling below these standards can lead to academic probation and
may require students to improve their grades to continue in the major.

Q: Can I double major or minor in another field alongside
physics at UC Berkeley?
A: Yes, it is often possible to double major or minor in another field alongside physics at UC
Berkeley, particularly with the Bachelor of Arts (BA) degree which offers more flexibility. However,
due to the rigorous nature of the physics curriculum, it requires careful planning and strong
academic performance. Students considering a double major or minor should consult with academic
advisors from both departments to ensure all requirements can be met within the typical timeframe.

Q: What are some examples of advanced physics electives
offered at UC Berkeley?
A: UC Berkeley offers a wide range of advanced physics electives that allow students to specialize.
Examples include advanced courses in quantum mechanics, electromagnetic theory, statistical
mechanics, condensed matter physics, particle physics, astrophysics, biophysics, and computational
physics. These courses delve into specialized topics and are often taught by faculty actively engaged
in research in these areas.

Q: How can I get involved in undergraduate research as a
physics major at UC Berkeley?
A: Undergraduate research is highly encouraged at UC Berkeley. Students can get involved by
directly contacting physics faculty whose research interests align with their own, inquiring about
openings in their labs, or applying for departmental research programs. Many professors welcome
undergraduate students to assist with ongoing projects, providing invaluable hands-on experience.
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