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INTRODUCTION: BRIDGING THE
GAP BETWEEN FUNDAMENTAL
SCIENCE AND PRACTICAL
INNOVATION

At the intersection of physics,
mathematics, and engineering lies a
field that attracts some of the brightest
and most curious minds. It is a discipline
that does not simply ask how the

universe works, but also how we can
harness those principles to build the
technologies of tomorrow. For students
who possess a deep fascination with the
laws of nature and an equally strong
desire to create tangible solutions, the
Applied Engineering Physics Cornell
AEP program offers a unique and
rigorous academic path. This program is
not just a degree; it is an intellectual
journey designed to produce leaders
who can navigate the complex boundary
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between theoretical discovery and real-
world engineering. Whether you are a
prospective student, a parent, or simply
someone interested in cutting-edge
education, understanding the depth and
breadth of this program reveals why it is
considered one of the most challenging
and rewarding wundergraduate
experiences in the world.

The Applied Engineering Physics
Cornell AEP major, housed within the
College of Engineering, is distinct from a
standard physics degree or a traditional
engineering major. It is a deliberate
synthesis of both. The curriculum is built
on a foundation of <core
physics—quantum mechanics,
electromagnetism, thermodynamics, and
classical mechanics—but it is relentlessly
oriented toward application. Students in

this program do not just learn theory;
they learn how to translate that theory
into working systems, devices, and
processes. This unique orientation
prepares graduates for a wide range of
careers, from research and development
in high-tech industries to pioneering
work in academia and national
laboratories. The program is a testament
to Cornell University's commitment to
interdisciplinary education and its
recognition that the most significant
breakthroughs often happen at the
edges of traditional disciplines.

Understanding
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the Core of the

Applied
Engineering

Physics Program

The Applied Engineering Physics
Cornell AEP program is often described
by its students and faculty as a
"synthesis" degree. This means that
instead of choosing between being a
physicist or an engineer, students learn
to be both. The core philosophy is that a
deep understanding of physical
principles, combined with a strong
foundation in engineering design and

analysis, empowers graduates to solve
problems that are too complex for a
single discipline. The program is
accredited by the Engineering
Accreditation Commission of ABET,
which ensures that it meets the highest
standards for engineering education
while maintaining the intellectual rigor of
a physics curriculum.

What sets this program apart is its
flexibility and depth. After completing a
rigorous set of core courses in
mathematics, physics, and engineering,
students choose a concentration or
"focus area" that allows them to
specialize. This is where the applied
nature of the degree truly shines.
Students are not limited to a narrow set
of options; they can tailor their studies to
areas such as optics and photonics,



micro- and nano-systems, computational
physics, materials science, biological
physics, or energy systems. This
structure ensures that every graduate
has both a broad foundation and a deep
expertise in a field that aligns with their
passions and career goals.

THE AEP CURRICULUM: A
BLUEPRINT FOR
INTERDISCIPLINARY MASTERY

The curriculum of the Applied
Engineering Physics Cornell AEP
program is famously demanding, but it is
also meticulously designed. The first two
years are dedicated to building an
unshakeable foundation. Students take a
sequence of calculus-based physics
courses that cover mechanics, electricity
and magnetism, waves, and modern

physics. Alongside these, they complete
a rigorous mathematics sequence that
includes multivariable calculus, linear
algebra, differential equations, and
probability and statistics. Engineering
fundamentals are also introduced early,
with courses in computer programming,
engineering computation, and
introductory circuits and electronics.

The junior and senior years are where
the program becomes highly specialized.
Students engage with advanced physics
topics, including quantum mechanics,
statistical mechanics, and
electromagnetic theory. Simultaneously,
they take upper-level engineering
courses relevant to their chosen
concentration. A hallmark of the
program is the two-semester Senior
Design Project. This is not a theoretical
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exercise; it is a capstone experience
where students work in teams to solve
an open-ended, real-world engineering
problem. Past projects have included
designing optical instruments, building
microfluidic  devices for biomedical
applications, and developing novel
energy conversion systems. This project
is the ultimate expression of the
Applied Engineering Physics Cornell
AEP philosophy: applying fundamental
physics to create functional engineering
solutions.

Key Components

of the Academic
Experience

Several structural elements make the
academic experience in this program
unigue. Understanding these
components is crucial for anyone
considering this path.

* The Core Sequence: All students
complete a unified core that
covers the essential pillars of
physics and engineering. This
ensures that every graduate
possesses a shared language and
depth of understanding, regardless
of their specialization.

e Concentration Areas: Students



choose from a range of focus
areas, each with its own set of
required and elective courses. This
allows for deep dives into fields
like nanotechnology, quantum
information science, or plasma
physics, to name a few.
Laboratory Experience: The
program emphasizes hands-on
learning. Dedicated laboratory
courses in optics, electronics, and
advanced physics teach students
how to design experiments, use
sophisticated instrumentation, and
analyze data critically.

Senior Design Project: Thisis a
year-long, team-based project that
requires students to integrate
everything they have learned. It is
a defining experience that builds

project management, teamwork,
and communication skills.

* Free Electives: The program is
structured to allow for a significant
number of free electives, enabling
students to pursue minors,
conduct research, or double major
in fields like computer science or
electrical engineering.

RESEARCH OPPORTUNITIES:
WHERE THEORY MEETS
INNOVATION

An integral part of the Applied
Engineering Physics Cornell AEP
experience is the opportunity to engage
in cutting-edge research. Cornell
University is a world-renowned research
institution, and AEP students are
encouraged to become active
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participants in this ecosystem from an
early stage. The program is designed to
facilitate this, with many students
beginning research as early as their
sophomore year. The proximity to
leading faculty and state-of-the-art
facilities, such as the Cornell NanoScale
Science and Technology Facility (CNF)
and the Cornell Laboratory for
Accelerator-based Sciences and
Education (CLASSE), provides an
unparalleled environment for discovery.

Research in AEP spans an incredibly
broad spectrum. Some students work on
developing new materials for quantum
computing, manipulating the properties
of matter at the atomic scale. Others
focus on photonics, designing lasers and
optical systems for telecommunications,
sensing, and medicine. There is a strong

emphasis on energy research, with
projects exploring advanced solar cells,
battery technology, and fusion energy.
Biological physics is another vibrant
area, where students use physical
principles to understand the mechanics
of cells, proteins, and DNA. This research
is not just a resume builder; it is a
fundamental part of the learning
process, teaching students how to ask
guestions, design experiments, and
persevere through the challenges of
original investigation.

Faculty Expertise



and Mentorship

The faculty associated with the Applied
Engineering Physics Cornell AEP
program are leaders in their respective
fields. They are not only accomplished
researchers but also dedicated
educators who are committed to
mentoring undergraduate students. The
program's relatively small size within the
larger College of Engineering fosters a
close-knit community where students
can form meaningful relationships with
their professors. This mentorship is
invaluable, providing guidance on course
selection, research opportunities, and
career planning. Faculty members often
hire AEP students for their research
groups, and these collaborations

frequently lead to co-authored
publications and conference
presentations, a remarkable
achievement for undergraduates.

The expertise of the faculty covers the
full spectrum of applied physics. Areas of
particular strength include photonics and
guantum optics, where Cornell has a
long history of innovation; nanoscale
science and engineering, facilitated by
the world-class CNF; and plasma physics
and space sciences, where researchers
work on everything from spacecraft
propulsion to understanding the sun's
atmosphere. This depth of expertise
means that whatever a student's specific
interest within applied physics, there is
likely a faculty member at Cornell who is
a global expert in that area.
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CAREER PATHWAYS: PREPARING
FOR A FUTURE OF IMPACT

Graduates of the Applied Engineering
Physics Cornell AEP program are
highly sought after by employers and
graduate schools alike. Their unique skill
set—the ability to think like a physicist
while operating like an engineer—makes
them incredibly versatile. They are not
limited to a single industry or role; they
are prepared to attack problems from
multiple angles. The analytical rigor of
the physics training, combined with the
practical problem-solving skills of the
engineering curriculum, creates a profile
that is rare and valuable in the job
market.

Many AEP graduates pursue careers in
the technology sector. Companies like

Apple, Google, Microsoft, Intel, and IBM
actively recruit them for roles in
hardware engineering, software
development, research and
development, and systems design. The
background in optics and photonics
makes them ideal candidates for
companies working on autonomous
vehicles, augmented reality, and
advanced manufacturing. Others find
their niche in the energy sector, working
for companies developing renewable
energy technologies, or in the aerospace
industry, where their understanding of
materials, dynamics, and systems is
critical. A significant number of
graduates also choose to pursue
graduate degrees, attending the top
Ph.D. programs in physics, electrical
engineering, materials science, and



bioengineering around the world.
Building a
Network and
Preparing for the
Future

The career preparation for AEP students
goes beyond the classroom and the lab.
Cornell's College of Engineering has a
robust career services office that works
closely with the program to connect
students with internships, co-ops, and
full-time positions. The AEP program
itself has a strong alumni network, with
graduates working in leadership
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positions across a wide range of
industries. This network is an invaluable
resource for current students, providing
mentorship, advice, and connections.
The program also hosts seminars and
industry panels, giving students direct
exposure to the career paths available to
them.

The skills developed in the program are
also future-proof. The emphasis on
fundamental principles means that AEP
graduates are prepared to adapt to new
technologies and changing job markets.
They are not trained for a specific job
that might become obsolete; they are
trained to think critically, to model
complex systems, and to learn new
things quickly. In an era of rapid
technological change, this kind of
education is more valuable than ever.
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The Applied Engineering Physics
Cornell AEP program is not just training
students for the jobs of today; it is
preparing them to invent the jobs of
tomorrow.

WHY CHOOSE APPLIED
ENGINEERING PHYSICS AT
CORNELL?

Choosing a college major is a significant
decision, and the Applied Engineering
Physics Cornell AEP program is not for
everyone. It is demanding, requiring a
high level of intellectual curiosity,
discipline, and resilience. However, for
the right student, it offers an
unparalleled educational experience.
The opportunity to study at an lvy
League institution with world-class
facilities, to work alongside brilliant
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peers and faculty, and to build a
foundation for a lifelong career of impact
is extraordinary. The program is
designed for students who are not
satisfied with easy answers, who want to
understand the deepest principles of the
universe, and who have the drive to use
that understanding to build something
new.

The sense of community within AEP is
also a defining feature. While the work is
challenging, it is done in a collaborative
environment. Students form study
groups, work together on design
projects, and support each other through
the rigors of the curriculum. This
camaraderie creates bonds that last long
after graduation. The program's location
in Ithaca, New York, with its natural
beauty and vibrant intellectual life, also



contributes to a unique college
experience. For students who are
passionate about science and
engineering and who are looking for a
program that will push them to their full
potential, the Applied Engineering
Physics Cornell AEP program
represents an opportunity that is truly
one of a kind.

Admissions and
Preparation

Admission to the Applied Engineering
Physics Cornell AEP program is highly
competitive, as it is within the College of
Engineering at Cornell University.
Prospective students should present a
strong academic record in high school,
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particularly in mathematics and science
courses. Taking Advanced Placement
(AP) or International Baccalaureate (IB)
courses in calculus, physics, and
chemistry is highly recommended. The
admissions committee looks for
evidence of intellectual curiosity, passion
for learning, and the potential to thrive
in a rigorous academic environment.

While there is no single formula for
admission, successful applicants often
have a demonstrated interest in the
intersection of physics and engineering.
This can be shown through participation
in science fairs, robotics clubs, research
internships, or independent projects. In
the personal statement, students should
articulate not just why they want to
study physics or engineering, but why
they are drawn to the specific synthesis
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that AEP offers. For those who are
admitted, the journey begins with a
challenging but rewarding curriculum
that will shape them into the innovators
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and leaders of the future.

CONCLUSION: A DEGREE THAT
BUILDS




