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WHAT THEY DO

EDUCATION REQUIRED

Physicists and astronomers conduct research to understand the
nature of the universe and everything in it. These scientists
observe, measure, interpret, and develop theories to explain
celestial and physical phenomena using mathematics. From the
vastness of space to the infinitesimal scale of subatomic
particles, they study the fundamental properties of the natural
world and apply the knowledge gained to design new
technologies.

A Ph.D. degree in physics or closely related fields is typically
required for basic research positions, independent research in
industry, faculty positions, and advancement to managerial
positions. Graduate study in physics prepares students for a career
in research through rigorous training in theory, methodology, and
mathematics. Most physicists specialize in a subfield during
graduate school and continue working in that area afterwards.

Physicists explore and identify basic principles and laws
governing the motion, energy, structure, and interactions of
matter. Some physicists study theoretical areas, such as the
nature of time and the origin of the universe; others apply their
knowledge of physics to practical areas, such as the
development of advanced materials, electronic and optical
devices, and medical equipment.

Additional experience and training in a postdoctoral research
appointment, although not required, is important for physicists and
astronomers aspiring to permanent positions in basic research in
universities and government laboratories. Many physics and
astronomy Ph.D. holders ultimately teach at the college or
university level.
Master's degree holders usually do not qualify for basic research
positions, but may qualify for many kinds of jobs requiring a
physics background, including positions in manufacturing and
applied research and development. Increasingly, many master's
degree programs are specifically preparing students for physicsrelated research and development that does not require a Ph.D.
degree. These programs teach students specific research skills
that can be used in private-industry jobs. In addition, a master's
degree coupled with State certification usually qualifies one for
teaching jobs in high schools or at 2-year colleges.
Those with bachelor's degrees in physics are rarely qualified to fill
positions in research or in teaching at the college level. They are,
however, usually qualified to work as technicians or research
assistants in engineering-related areas, in software development
and other scientific fields, or in setting up computer networks and
sophisticated laboratory equipment. Increasingly, some may
qualify for applied research jobs in private industry or take on
nontraditional physics roles, often in computer science, such as
systems analysts or database administrators. Some become
science teachers in secondary schools.

Physicists design and perform experiments with sophisticated
equipment such as lasers, particle accelerators, electron
microscopes, and mass spectrometers. On the basis of their
observations and analysis, they attempt to discover and explain
laws describing the forces of nature, such as gravity,
electromagnetism, and nuclear interactions. Experiments also
help physicists find ways to apply physical laws and theories to
problems in nuclear energy, electronics, optics, materials,
communications, aerospace technology, and medical
instrumentation.
Astronomers use the principles of physics and mathematics to
learn about the fundamental nature of the universe and its
components, including the sun, moon, planets, stars, and
galaxies. As such, astronomy is sometimes considered a
subfield of physics. They also apply their knowledge to solve
problems in navigation, space flight, and satellite
communications and to develop the instrumentation and
techniques used to observe and collect astronomical data.

Holders of a bachelor's or master's degree in astronomy often
enter an unrelated field where their strong analytical background
provides good preparation. However, they are also qualified to
work in planetariums running science shows, to assist astronomers
doing research, and to operate space-based and ground-based
telescopes and other astronomical instrumentation.
Many colleges and universities offer a bachelor's degree in
physics. Undergraduate programs provide a broad background in
the natural sciences and mathematics. Typical physics courses
include electromagnetism, optics, thermodynamics, atomic
physics, and quantum mechanics.
Approximately 190 universities offer Ph.D. degrees in physics;
more than 60 additional colleges offer a master's as their highest
degree in physics. Graduate students usually concentrate in a
subfield of physics, such as elementary particles or condensed
matter.
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OTHER USEFUL SKILLS

JOB GROWTH

Mathematical ability, problem-solving and analytical skills, an
inquisitive mind, imagination, and initiative are important traits
for anyone planning a career in physics or astronomy.
Prospective physicists who hope to work in industrial
laboratories applying physics knowledge to practical problems
should broaden their educational background to include courses
outside of physics, such as economics, information technology,
and business management. Good oral and written
communication skills also are important because many
physicists work as part of a team, write research papers or
proposals, or have contact with clients or customers who do not
have a physics background.

Employment of physicists and astronomers is expected to grow 16
percent, faster than the average for all occupations during the
2008-18 decade.

Certain sensitive research positions with the Federal
Government and in fields such as nuclear energy may require
applicants to be U.S. citizens and to hold a security clearance.

Federal research expenditures are the major source of physicsrelated and astronomy-related research funds, especially for basic
research. For most of the past decade there has been limited
growth in Federal funding for physics and astronomy research as
most of the growth in Federal research funding has been devoted
to the life sciences. However, the America COMPETES Act,
passed by Congress in 2007, sets a goal to double funding for the
physical sciences through the National Science Foundation and
the Department of Energy’s Office of Science by the year 2016,
and recent budgets for these agencies have seen large increases.
If these increases continue, it will result in more opportunities in
basic research for Ph.D. physicists and astronomers.

HOW TO ADVANCE
Advancement among physicists and astronomers usually takes
the form of greater independence in their work, larger budgets,
or tenure in university positions. Others choose to move into
managerial positions and become natural science managers.
Those who pursue management careers spend more time
preparing budgets and schedules. Those who develop new
products or processes sometimes form their own companies or
join new firms to develop these ideas.

WORK ENVIRONMENT
Most physicists and astronomers do not encounter unusual
hazards in their work. Some physicists temporarily work away
from home at national or international facilities with unique
equipment, such as particle accelerators. Astronomers who
make observations with ground-based telescopes may spend
many hours working in observatories; this work usually involves
travel to remote locations and may require working at night.
Physicists and astronomers whose work depends on grant
money often are under pressure to write grant proposals to keep
their work funded.
Physicists often work regular hours in laboratories and offices.
At times, however, those who are deeply involved in research
may work long or irregular hours. Astronomers may need to
work at odd hours to observe celestial phenomena, particularly
those working with ground-based telescopes.
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Although research and development expenditures in private
industry will continue to grow, many research laboratories in
private industry are expected to continue to reduce basic research,
which includes much physics research, in favor of applied or
manufacturing research and product and software development.
Nevertheless, people with a physics background continue to be in
demand in information technology, semiconductor technology, and
other applied sciences. This trend is expected to continue;
however, many of the new workers will have job titles such as
computer software engineer, computer programmer, or systems
analyst or developer, rather than physicist.
People with only a bachelor's degree in physics or astronomy are
usually not qualified for physics or astronomy research jobs, but
they may qualify for a wide range of positions related to
engineering, mathematics, computer science, environmental
science, and some nonscience fields, such as finance.

