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Executive Summary

In accordance with our University President’s, Dr. George Ebbs’, strategic vision for
2010, we are pleased to ofier the following proposal to bring a non-engineering physics
degree to the Prescott Campus of Embry-Riddle Aeronautical University. Our proposal is
motivated by the realization that a Bachelors of Science degree in Physics will signiflcantly
expand the opportunities available to our students wishing to pursue careers in aviation
and aerospace.

The Space Physics program, under development by Professor Darrel Smith and Associate
Professor Nick Devereux, both of the College of Arts & Sciences, will provide two tracks
initially. The flrst will focus on Astrophysics, the second on Particle Physics & Cosmology.
Each track re°ects the research expertise of Devereux and Smith respectively. There are
plans for two additional tracks, to be ofiered as the program matures, in the areas of exotic
propulsion and remote sensing.

The title "Space Physics" is purely a marketing vehicle designed to attract young adults
to our campus. The awarded degree will be a BSc in Physics and Astrophysics or a BSc
in Physics and Particle Physics & Cosmology depending on which of the two tracks the
student pursues.

While reviewing this proposal, it is important to evaluate the flnancial beneflts such a
program will bring to the campus. The Space Physics program will be ramped into operation
over the next flve years with the construction of new Physics labs and the hiring of two
new Physics faculty. The revenues are expected to exceed the expenditures throughout
that period. However, in order to be a "degree in good standing", we must return to the
university adequate revenue to cover the campus overhead. Ultimately, the flgure of merit
is indexed to the number of students. Using the flnancial metrics adopted by the academic
leaders of our campus, we’ve determined that a program of 55 - 60 students will meet this
goal given our demand on the campus resources. In the "out years" we expect to have 62
students in the program, and we believe this to be a conservative number. Furthermore,
the Enrollment Management Team, led by Bill Thompson, agrees that these numbers are
easily attainable given ERAU’s niche in aviation and aerospace.

Job prospects for graduates with Bachelors of Science degrees in Physics continue to
be very good, with 40% of graduates entering the workforce, and 60% pursuing higher
degrees at graduate schools across the nation. A wide variety of career paths are available
to Physicists. In addition to employment in the space program, graduates with Physics
degrees will pursue diverse careers in any fleld that has Physics in the title such as medical
physics, biophysics, plasma physics, and other areas that utilize physicists such as the
military and security sectors.

The proposed curriculum will re°ect the core Physics classes that would be required at
any university ofiering a Bachelors Degree in Physics. These will include the flrst and second
year Physics classes currently required for the Aerospace Engineering degree program. Such
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synergy will allow students to enroll in either the Aerospace Engineering or Physics degree
programs for up to two years before making a flnal commitment to one major or the other.
In the third and fourth years the students will be encouraged to concentrate in one of the
four proposed specialty tracks namely Astrophysics, Particle Physics & Cosmology, Exotic
Propulsion and Remote Sensing.

There are only a few new classes that need to be added to the existing catalog, but
particular emphasis will be placed on experimental physics laboratory sessions. Students
will be required to complete three semesters of Physics labs in addition to senior physics labs
in the flnal year that emphasize experimental Astrophysics or Particle Physics & Cosmology,
depending on the specialty track selected by the student. The training of experimental
physicists is an important goal of the new degree program and distinguishes it from the
engineering degrees ofiered at ERAU.

ERAU is actually an exceptional university in that it is one of the few in the United
States that does not ofier a BSc in Physics, and particularly unique among the technical
universities in this regard. Physicists have made and continue to make impressive contribu-
tions to society. For example, Tim Berners - Lee, widely credited with inventing the World
Wide Web, graduated with a bachelors degree in Physics. The development of X-rays, now
routinely used in the medical fleld, was spearheaded by Marie Curie, a Nobel Prize winner
in physics, and Sally Ride, another famous Physicist, was the flrst female astronaut to °y
aboard the Space Shuttle. The number of women pursuing Physics degrees has actually
been steadily increasing over the past 20 years. Thus, implementing a Physics degree pro-
gram would help increase diversity on the ERAU campus by encouraging women in science.
The number one reason why students take Physics? - because they enjoy the subject!

Note: this document undergoes frequent changes. The most current version can be found
at the following URL:

http://physicsx.pr.eraru.edu/

\Click" on Space Physics and a .pdf will appear that can be read with Adobe Acrobat
Reader or Ghostview.
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Chapter 1

Description

The Space Physics program will be administered by the College of Arts and Sciences. The
Bachelor of Science in Physics is an applied physics program and designed to produce grad-
uates who can work in space- and aerospace-related industries. Students will explore the
fundamental forces in nature through experimental investigation of atomic, nuclear and
elementary particle systems. They will study the \micro" and \macro" universe through
the use of high-precision detectors. The Space Physics program currently has two areas of
concentration: Astrophysics and Particle Physics & Cosmology, with two more areas of con-
centration (Remote Sensing and Exotic Propulsion systems) planned for the future. Physics
is the study of forces, space and time at its most basic level and provides the foundation
for all physical sciences. The combination of laboratory skills and fundamental scientiflc
knowledge will prepare students to make discoveries that will promote the exploration of
space and add to the body of knowledge in science. Because of the strong emphasis on ex-
perimental physics, the student will be well-situated to enter a variety of flelds in industry
and graduate programs.
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Chapter 2

Mission

In the \Strategic Plan for the University", Dr. George Ebbs recently outlined the future
direction of ERAU for the next decade. A bold new initiative has surfaced that focuses
on space programs, in particular, Space Sciences. Our university is now poised to include
space-related programs in what has traditionaly been an aeronautical niche. Given our
already high visibility in the aviation market, it appears we are favorably situated to gain
rapid visibility in the area of space sciences|should we decide to move in that direction.

2.1 Space Sciences at ERAU

ERAU is already a member of the International Space Physics Educational Consortium
(ISPEC). This consortium includes a number of four-year colleges as well as Ph.D-granting
universities (Appendix A) that share educational material for Space Physics over the web.
Even though ERAU is a member of the consortium, we are still lacking a Space Physics or
Physics degree program. In the coming years, we can expect the Space Sciences program
at ERAU to span and connect a number of degree ranging from technical programs such
as Space Engineering and Space Physics, to more interdisciplinary degree programs such as
Space Life Sciences and Space Studies.

In Fig. 2.1 we describe some degree programs that could collectively form a holistic
Space Sciences program at ERAU. In this proposal, we describe one of these programs in
detail, Space Physics. In section 3 of this proposal we describe the need for the Space
Physics program. In section 4 we discuss the impact on other programs. The proposed
curriculum is presented in section 5. The plan for Space Physics is described in section 6.
Finally, the timetable for the development of this program is presented in section 7 along
with a feasibility study.

If approved, the Space Physics program will be a bell-whether around which other space
science degrees can be developed as illustrated in Fig 2.1. The synergy of closely related
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Mission Statement
"To be the premier undergraduate institution for space education"
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Figure 2.1: The Space Sciences program is envisaged to be comprised of
multiple programs{Space Engineering, Space Physics, Space Life Sciences,
Space Human Factors, and Space Operations Technology. Also shown are
areas of concentration such as Space Environment, Space Systems, Space
Human Factors, Space Business, and Space Security.

degree programs will form the critical mass of resources and faculty needed to establish
Embry-Riddle as the leader in undergraduate Space Sciences degree programs.

2.2 What is Space Physics?

Space Physics evolved from a small group of pioneering researchers probing the edge of
space with balloons and rockets. As public and scientiflc interest began to develop, grad-
uate programs in International Geophysics & Planetary Physics (IGPP) began to appear
on university campuses starting in the 1960’s. During that time, the flrst Space Physics
program made its debut at Rice University in 1963.

The fleld of Space Physics has grown rapidly over the past 20 years both in terms of the
number of researchers and the level of investment of public money. This research has led
to the establishment of two signiflcant outposts orbiting above the earth, the Hubble Space
Telescope (HST), and the International Space Station (ISS). While the Hubble Space Tele-
scope is scouting out the universe, the International Space Station is becoming a platform
from which astronauts and scientists can perform experiments in space. Both the HST and
ISS are \big science" projects and represent signiflcant milestones in the development of
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space physics technologies. The ISS will host numerous space sciences projects. Many of
them will come from university research teams looking to use the space station as a platform
for space physics projects. Some of these projects include the study of cosmic rays, solar
radiation, human factors, and life sciences, to name a few.
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Chapter 3

Need

Over the last seventy-flve years, Embry-Riddle has worked hand-in-hand with the aviation
industry to train pilots and prepare engineers for the aerospace job market. The recent
Strategic Plan for the University is focussing our attention on new possibilities as we en-
ter the next century, a century where an increasing number of our graduates will move
from \air" to \space." Our students are interested in space exploration{both manned and
unmanned. Embry-Riddle is uniquely situated to attract these students if we are willing
to build upon our well-established reputation for quality aviation programs. This will in-
volve new faculty, new technology, and a willingness to be both participants and leaders in
space-related industries.

3.1 Why have a space physics program?

As suggested in the introduction, we propose that the Space Physics program be the lead
program in a comprehensive Space Sciences degree program (Fig. 2.1). There are many
reasons to pursue a Space Physics program at this time, and we will focus on four of them
in this section.

3.1.1 Student Interest

First, there is an increasing demand by students for an non-engineering Physics program
at ERAU-Prescott. Every year on the Prescott campus, an increasing number of students
have asked, \When are we going to ofier a physics program?" This year alone, we have had
twenty-flve students ask us if we could start a Physics program. The increasing student
interest, coupled with a lack of response on our part, has led to an embarrassing situtation.
We have talked \ofi and on" about a physics program for the last ten years and we now flnd
ourselves behind the curve. The level of student interest is now high enough to seriously
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consider initiating a Space Physics program.

3.1.2 Space Physics{the \core" program

Why should Space Physics be the ‘starting point’ for developing a broader space sciences
program? Physics forms the core of all science, engineering, and technology-based programs.
It is the branch of science that explores the nature of matter, energy, and spacetime at the
most fundamental level. It provides a foundation for all natural sciences and engineering
disciplines. In the twentieth century alone, physics has brought such revolutions as relativity,
quantum mechanics, and the big bang theory, that have profoundly altered the way that
we view the universe.

It is not surprising that the strength of science programs are correlated to healthy physics
programs. Other universities that have a strong reputation in the sciences can also point
to the fact that they have a healthy physics program as well. Likewise, if we wish to launch
a premier space sciences program at ERAU-Prescott, we need to build a strong foundation
for it, namely Space Physics.

3.1.3 Space Physics{to make our students more competitive

As our students prepare to graduate from Embry-Riddle, they will be faced with one of
two possibilities, either the job market or graduate school. In either case they need to
be competitive with students from other institutions. As they prepare for their careers,
Prescott students (esp. engineering students) have long recognized that they are not able
to take the range of upper division physics courses, courses that are readily available to
their peers at other universities. These include physics courses such as quantum mechanics,
atomic and nuclear physics, and plasma physics. The physics degree will ofier these courses
in addition to new courses in astrophysics and cosmology.

Engineering students on the Prescott campus feel under-prepared when they know that
students at other universities (including our Daytona Beach campus) are taking upper
division physics courses that are not available to them on this campus. These deflciencies
become more apparent should they decide to go to graduate school. If the Space Physics
program is approved, these upper-division physics courses will be available to meet their
needs.

3.1.4 Comparison Schools

Two years ago, all the department chairs were asked to identify schools similar to ERAU
with departments similar to their own. They were also asked to search for schools that
\they would like to model." The Math/Physical Sciences Department identifled nine and
ten schools respectively, and the conclusions can be found in Appendix B. There was one
glaring difierence between the comparison schools and ERAU-Prescott, all of the other
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schools had a physicsdegreeprogram, even if they weresmall liberal arts schools, and even
if they only had 3-4 professors. Even one of our aviation/aerospace competitors, Parks
College, has a physics degreeprogram where students have accessto the Laboratory for
SpaceSciencesfor undergraduate research at Washington University in St. Louis.

3.1.5 Mark et Need

Statistics compiled by the US Department of Education predict a rather sharp upswing in
the number of high school graduates in the coming decade. Most of this growth will take
place in the western states namely Arizona, California, Nevada, Washington, Texas and
Colorado (seeFig. 3.1).
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Figure 3.1: This ¯gure shows the expected percentage increase in the
number of high school graduatesby regionover the next 10years. Note: the
West has the highest percentage increase,and includesArizona, California,
Nevada, Washington, Texas,and Colorado.

The Prescott campusof ERAU is particularly well placedto bene¯t from the anticipated
new growth as the Prescott campusdraws the majorit y of it's incoming freshman from the
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