Executive Memorandum 24-046

November 22, 2024

From: Stephen Perez, President Z;;
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Subject: ~ Approval of the New Option in Applied Physics within the BS in
Physics

Upon the recommendation of the Academic Senate and with the concurrence of the Provost, |
approve the Option in Applied Physics within the Bachelor of Science in Physics, Department of
Physics, College of Natural Sciences. The new option will require 24 units, will use CSU code
19021 with a related CIP code of 40.0801, and will be effective fall 2025.

Policy Title: EM 24-046 Option in Applied Physics
Contact: Department of Physics

Supersedes:

Revision:

Enabling Legislation or
Executive Order:




The California State University
ACADEMIC & STUDENT AFFAIRS

Brent M. Foster, Ph.D.
Assistant Vice Chancellor and

State University Dean of Academic Programs
CSU Office of the Chancellor
401 Golden Shore, Long Beach, CA 90802

www.calstate.edu

November 8, 2024

Dr. Kate McCarthy

Dean of Undergraduate Education
California State University, Chico
400 West First Street

Chico, California 95929

Dear Dean McCarthy,

Thank you for notifying us that California State University, Chico has approved the option in
Applied Physics in the Bachelor of Science in Physics, effective fall 2025. The option will be
reported under CIP code 40.0801 and the corresponding CSU degree-program code, 19021.
The CSU Degrees Database should be updated prior to implementation of these programs.

If you have questions, please contact me at bfoster@calstate.edd.

Sincerely,

Brent M. Foster, Ph.D.

Assistant Vice Chancellor & State University Dean of Academic Programs
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Proposal for a New Option: Applied Physics

I. Proposed title of new option and name of degree program under which the new

II.

III.

option will be offered.

The proposed option will be titled “Applied Physics” and will be an option under
the Bachelor’s of Science in Physics degree.

Academic year of intended implementation.

Academic Year 2025/2026

Name of the department and college submitting the proposal.
Department of Physics, College of Natural Sciences

A. Identify the unit which will have primary responsibility for the option.

Department of Physics

B. Identify the level of the option (i.e., undergraduate or graduate).

Undergraduate

IV. Statements on questions of need and demand.

A. Relation of the program to the University Strategic Plan.

The proposed Applied Physics option within the Physics major will
contribute to the further advancement of Chico State towards the priorities
and commitments laid out in the University Strategic Plan in three primary
ways. First, it will help address systemic issues of access and inclusion
within the physics major. Second, it will improve academic success
through its interdisciplinary approach. Third, it will provide additional
transformative student experiences by removing barriers to students
completing physics degrees.

Physics has a long and sometimes deserved reputation as an inaccessible
discipline among students. This is particularly true for first-generation,
low-income, or disadvantaged students. Many students from these
communities have found great success in our program, however they often
discover physics several years into their time at Chico State. The
highly-sequenced nature of our major means that many of these students
would be required to add additional semesters in order to switch to a
physics major. For disadvantaged students this can be prohibitive. The
proposed Applied Physics option will address this by providing a clear



way for students to build a physics major that connects with other
disciplines such as engineering, computer science, and Earth sciences,
from which many of these students come to our major.

Additionally, this new option will bring our major up to date in
preparation for those seeking a single-subject teaching credential in
physics. The removal of breadth requirements for the single-subject
teaching credential has removed the need to require students to take
specific courses in other areas such as chemistry, biology, or Earth science.
Current requirements only demand prospective teachers earn a physics
degree, so providing an option with a high degree of flexibility will serve
these students best. Thus replacing the out-dated “General Physics” option
with this new option will allow a single option that also serves students
interested in pursuing a career in teaching physics.

B. Need for the proposed option.
1. Identify other CSU campuses with the proposed option.

Within the CSU system, only the San Marcos and Channel Islands
campuses currently have B.S. programs in applied physics. In
addition, Cal Poly-Pomona has an option within their physics
degree in “Integrated Science” that appears to be somewhat similar
to our proposed option.

2. Identify neighboring institutions with the proposed option.
None

3. Identify differences, if any, between these programs and the
proposed program.

C. Identify other closely related curricula currently offered by the campus.

This option is most closely related to the existing “General Physics”
option within the physics major. The General Physics option was
developed specifically for students pursuing a single-subject teaching
credential, and includes credential-specific courses for that career path.
Over time the “General Physics” option has become a collection point for
students coming to the physics major after significant course work in
another major, or students coming to Physics as double majors. The
“General Physics” option provides these students with a framework for
incorporating their other courses into a blended major, typically
Physics/Engineering, by making custom substitutions for these students on
a case-by-case basis.



The “Applied Physics” program would be somewhat related to the
identified other programs including engineering, computer science, Earth
sciences, and mathematics, however these programs are substantially
different with a maximum of 15 units over overlap for any given student.

1. Explain the impact the proposed option will have on these
programs.

With the removal of the General Physics option it is anticipated
that all students from this option will move into the new Applied
Physics option.

It is anticipated that the impact of this option on engineering,
computer science, Earth sciences, and mathematics will be
minimal. We have contacted all relevant departments and found
that they concur with this estimate. Some departments, for example
Earth Sciences, believe that this may increase enrollment in some
of their upper-division courses.

2. Explain how current programs do not meet the proposed option's
objectives.

The proposed option’s objective is to provide a clear course of
study for students seeking to major in physics while gaining
substantial experience in another technical field. This is currently
achieved by putting students in the General Physics option and
then substituting courses on a case-by-case basis. This complicates
advising and makes it difficult for students to plan for this course
of study. Current programs outside of the physics department lack
the interdisciplinary focus of this option.

D. Student demand for the program.

1. Give evidence of serious student interest in the proposed option.
The Physics department currently has 24 students in the
“General Physics” option. Only 3 of these students, to the
best of our knowledge, intend to pursue careers in teaching.
This means that we already have at least 20 students who
are (mis)using the “General Physics” option as a
framework for an Applied Physics major.

2. Estimated number of students seeking the option

a. in the year of initiation.
Twenty

b. after three years.
Twenty-five

c. after five years.



Twenty-nine

d. Describe methodology for developing these estimates.

(a) This is the actual number of students currently
using the “General Physics” option as a framework
for their true interest, which is met by the proposed
“Applied Physics” option.

(b) We’re guessing that enrollments will rebound a
bit within 3 years.

(c) Pure optimism, matched with a historical
knowledge that we’ve had 20-30 students in the
“General Physics” option for years while knowing
that they really belonged elsewhere.

3. Estimate the number of options awarded
in the year of initiation.

Seven

. after three years.

Eight

after five years.

Nine

d. Describe methodology for developing these estimates.

Historically our department graduates close to % of
our declared majors each year, as many of these
students switch to physics from other disciplines or
add physics as a double-major. These numbers are
simply the estimates in section 2 above multiplied
by Y4 and rounded down.

E. Identify professional uses for the proposed option.

V. Resources

The primary (mis)users of the “General Physics” option are
engineering majors who wish to broaden their education beyond
pure engineering. Having an academic history that includes a
double major in Physics and Engineering increases the
attractiveness of these students to potential employers and opens
doors beyond pure engineering without closing doors elsewhere.

It should be emphasized that this additional option is a
codification of what is being done on the side already. Our
purpose here is to make official the unofficial advisor
substitutions that allow students to double-major using the
“General Physics” major as a framework.

A. List the faculty members for the required courses in the program by

There are no new courses required for this program. All courses
in the program exist already within either the “General Physics
or “Professional Physics” options.

EE

B. List the faculty members for the elective courses in the program by

There are no new electives for this program.



C. List the resources needed to sustain the program for the first five years,
including cost and funding source.
There are no new resources required to sustain this program.

D. Additional support resources required, including source of support.
There are no additional support resources required, and workload
for Physics student advising will be considerably reduced.

VI. Curriculum
Note: Proposed curriculum should take advantage of courses already offered in
other departments when subject matter would otherwise overlap or duplicate
existing course content.

A. Total number of units required for option.

70 units in the major — 36 in core courses; 24 in the option
109 units total (including GE requirements with waivers)

B. Special criteria for admission and/or continuation (if applicable).
Not applicable

C. Explanation of any special program characteristics (e.g., terminology,

credit units required, types of coursework, etc.).
None

D. List all new courses for the proposed program.
No new courses will be created

E. List all required courses for the program along with a rationale for why

each one should be required. If applicable, you can refer to the
proposal’s or program’s leaming outcomes.

All required courses for the Applied Physics option are core courses
shared with the existing Professional Physics option. The rationale for
these courses is provided in our attached Student Leaming Goals and
Curriculum Matrix

Course number and Units of Prerequisites

title credit

CHEM 111: General 4.0 GE Mathematics/Quantitative Reasoning
Chemistry I Ready; second-year high school algebra;

one year high school chemistry.

MATH 120: CalculusI | 4.0 GE Mathematics/Quantitative Reasoning
Ready; MATH 118 and MATH 119 (or
equivalent) with a C- or higher, or a
qualifying score on the department
administered calculus readiness assessment
in addition to high school trigonometry and
precalculus with a C- or higher.

MATH 121: Calculus I | 4.0 MATH 120




MATH 220: Calculus III | 4.0 MATH 121

MATH 260: Differential | 4.0 MATH 121

Equations

PHYS 109: Paths to 1.0 None

Success in Physics

PHYS 204A: Physics 4.0 High school physics or faculty permission.
for Students of Science Concurrent enrollment in or prior

and Engineering: completion of MATH 121 (second
Mechanics semester of calculus) or equivalent.
PHYS 204B: Physics 4.0 MATH 121, PHYS 204A with a grade of
for Students of Science C- or higher.

and Engineering:

Electricity and

Magnetism

PHYS 204C: Physics 4.0 MATH 121, PHYS 204A with a grade of
for Students of Science C- or higher.

and Engineering: Heat,

Wave Motion, Sound,

Light, and Modern

Topics

PHYS 300: Introduction | 3.0 PHYS 204A, PHYS 204B, PHYS 204C, or
to Modern Physics: PHYS 202A and PHYS 202B and calculus
Relativity and Quantum with faculty permission

Theory

PHYS 327: Electronics | 4.0 PHYS 204B, PHYS 204C

for Scientists

PHYS 427W: Advanced | 3.0 GE Written Communication (A2)
Laboratory (W) requirement, PHYS 300, PHYS 327.
PHYS 492W: 3.0 GE Written Communication (A2)
Communicating Physics requirement, junior standing, open to
W) Physics majors only.

F. List all elective courses for the program along with a general rationale
for why each should be included as such. If applicable, you can refer to

the proposal’s or program’s learning outcomes.
Course number and title

Units of credit

Rationale



Course Number and | Units of | Rationale

Title Credit

PHYS 301: Analytical

Mechanics 3.0

PHYS 302: Electricity

and Magnetism 3.0

PHYS 312:

Computational Physics (3.0

PHYS 314: Methods of

Theoretical Physics 3.0

PHYS 315: Thermal

Physics 3.0

PHYS 361: Astronomy

- Stars and Telescopes (3.0 Provide advanced physics instruction in support of
PHYS 365 : Astronomy Student Learning Goals (see attached)

- Galaxies and

Cosmology 3.0

PHYS 435A: Quantum

Mechanics I 3.0

PHYS 435B: Quantum

Mechanics II 3.0

PHYS 450: Optics 3.0

PHYS 451: Lasers 3.0

PHYS 489T: Internship

in Physics Teaching 3.0

CIVL 211: Statics 3.0

CIVL 311: Strength of Provide options in support of double majors in
Materials 3.0 Civil Engineering or students with career interests
CIVL 321: Fluid in related fields

Mechanics 3.0

Provide options in support of double majors in

CSCI 490: Computer Computer Science or students with career interests
Science Capstone 3.0 in related fields

EDTE 302: Access and
Equity in Education 3.0 ) ) . .
EDTE 530: Support stuc}ents interested in teachlng high
Fundamentals of school physws through the single subject
Teaching Practice for G s

Secondary Teachers 3.0




EECE 211: Linear

Circuits I 4.0
EECE 311: Linear
Circuits II 4.0
EECE 315 Eloctronics Provide options in support of double majors in
I | 3.0 Electrical Engineering or students with career
IR - interests in related fields
: Electronics
I 3.0
EECE 375: Fields and
Waves 3.0
ENGL 471: Inten'sive Support students interested in teaching high
Theory and Practice of school physics through the single subject
iiiloﬁgié‘ggguage 3.0 credential program
u .
ERTH 170:
Atmospheric Science  |3.0
ERTH 304:
Atmospheric Science II |3.0
ERTH 370W: Energy
in the Human
Environment 3.0
ERTH 380: Hydrology |3.0 Provide options in support of double majors in
ERTH 382: Hydrologic Environmental Science or Geology, or students
Field Methods 3.0 with career interests in related fields such as
ERTH 435: Boundary Atmospheric Physics or Geophysics
Layer Meteorology 3.0
ERTH 440:
Environmental Sensing (3.0
ERTH 460: Water
Resources Management (3.0
ERTH 470: Renewable
Energy 3.0
MATH 235: Linear
Algebra 3.0
MATH 314: Probability
and Statistics 4.0
MATH 330: Methods Provide options in support of double majors in
of Proof 3.0 Math or Statistics, or students with career interests
in related fields such as Data Science
MATH 360: ODEs 3.0
MATH 361: PDEs 3.0




MATH 385: Intro to

Data Science 3.0
MATH 420 : Advanced
Calculus (W) 3.0

MATH 456: Applied
Statistical Methods II  |3.0

MATH 461: Numerical
Analysis 3.0

MATH 465:
Introduction to
Complex Variables 3.0

MATH 472: Chaotic
Dynamical Systems 3.0

MATH 485: Adv. Data

Science 3.0

MECH 210: Materials

Science 3.0

MECH 320: Dynamics (3.0

MECH 332:

Thermodynamics 3.0

MECH 338: Heat Provide options in support of double majors in

Transfer 3.0 . . . .
Mechanical or Mechatronic Engineering or

MECH 410: _AdV- students with career interests in related fields,

Materials Science 3.0 such as materials science

MECH 424:

Mechanical Vibrations |3.0

MECH 432: Energy
Systems 3.0

MECH 435: Low
Speed Aerodynamics |3.0

G. For undergraduate options, explain provisions for articulation of the
proposed option with community college courses.

The option adds no additional lower-division courses and will
accommodate the existing articulation provisions for the Physics degree.

H. For undergraduate options, will the new option be matched to an
existing associate degree, as specified in SB 1440, and if so, is it certain
that the new degree option will not require a student to repeat courses
similar to those taken for the associate degree?

No




I. Writing Requirement
1. For an undergraduate option, list the number and title of the
Graduation Writing Assessment (GWAR) course for the option.
List the GWAR course for the degree program if it is different
from the GWAR course for the option.
2. For a graduate option, indicate how the graduate literacy
requirement is met within the option and/or degree program.

Physics 492W: Communicating Physics (W)

J. For a graduate option, indicate the culminating activity for the option
and/or degree program.

Not Applicable

K. Complete catalog copy, including full degree requirements (i.e., a
catalog description of the full degree program, not just the option being
proposed), and admission and completion requirements. See the current
University Catalog for correct format; please follow it exactly. Before
the proposal is submitted to Academic Affairs (for undergraduate
options) or to the Office of Graduate Studies (for graduate program
options), it may be helpful to review catalog copy with Academic
Publications.

See attached
L. For undergraduate programs, include a Major Academic Plan (MAP)

with the proposal. If you have questions or need help, contact Academic
Advising Programs.

See attached
Attach the Undergraduate Program Signature form or the Pr. ign

form to the front of the proposal and submit to Curriculum Services or the Office of
Graduate Studies after all department and college reviews are complete.



Catalog Copy for the Applied Physics Option

April 10,2024

Overview

The Department of Physics offers the Bachelor of Science in Physics with the
choice of two options.

The option in professional physics. This option is designed to prepare
students for graduate study or for professional careers in government,
industry, and technical fields such as optics, electronics, data science, or
materials science.

The option in applied physics. This option is designed for students who are
interested in broadening their field of study to include physics and another
discipline, including double majors and those intending to become high school
physics teachers through the single-subject teaching credential program.

Program Requirements

Grading Requirement

All courses taken to fulfill program course requirements must be taken for a
letter grade except those courses specified by the department as credit/no
credit grading only.

Course Requirements for the Major: 70 units

Completion of the following courses, or their approved transfer equivalents, is
required of all candidates for this degree. Courses in this program may
complete more than one graduation requirement.

Course Title Units



Major Core

CHEM 111

MATH 120

MATH 121

MATH 220

MATH 260

PHYS 109

PHYS 2048

PHYS 204C

PHYS 300

General Chemistry |

Analytic Geometry and
Calculus

Analytic Geometry and
Calculus

Analytic Geometry and
Calculus

Elementary Differential
Equations

Paths to Success in
Physics

Physics for Students of
Science and Engineering:
Mechanics

Physics for Students of
Science and Engineering:
Electricity and Magnetism

Physics for Students of
Science and Engineering:
Heat, \Wave Motion,
Sound, Light, and Modern
Topics

Introduction to Modern
Physics: Relativity and



Quantum Theory

PHYS 327 Electronics for Scientists

PHYS 427W Advanced Laboratory (W)

PHYS 492W Communicating Physics
(W)

Major Option

Select one of the following options:

Applied Physics

Professional Physics

Total Units

Major Option Course Requirements

24

70

Students must select one of the following options for completion of the major

course requirements.

The Option in Applied Physics: 24 Units

Applied Physics Option Electives: Select 24 units from the following courses
with at least 9 units from Physics and no more than 4 units from 100- or

200-level courses.

Course Number Course Title Units

PHYS 301 Analytical Mechanics 3.0
Electricity and

PHYS 302 Magnetism 3.0




PHYS 312 Computational Physics |[3.0

PHYS 314 Theoretical Physics 3.0

PHYS 315 Thermal Physics 3.0
Astronomy - Stars and

PHYS 361 Telescopes 3.0
Astronomy - Galaxies

PHYS 365 and Cosmology 3.0

PHYS 435A Quantum Mechanics I 3.0

PHYS 435B Quantum MechanicsII (3.0

PHYS 450 Optics 3.0

PHYS 451 Lasers 3.0
Internship in Physics

PHYS 489T Teaching 3.0

CIVL 211 Statics 3.0

CIVL 311 Strength of Materials 3.0

CIVL 321 Fluid Mechanics 3.0
Computer Science

CSCI 490 Capstone 3.0
Access and Equity in

EDTE 302 Education 3.0
Fundamentals of
Teaching Practice for

EDTE 530 Secondary Teachers 3.0

EECE 211 Linear Circuits I 4.0

EECE 311 Linear Circuits II 4.0

EECE 315 Electronics I 4.0

EECE 316 Electronics II 4.0

EECE 375 Fields and Waves 4.0
Intensive Theory and
Practice of Second

ENGL 471 Language Acquisition 3.0

ERTH 170 Atmospheric Science 3.0

ERTH 304 Atmospheric ScienceII (3.0
Energy in the Human

ERTH 370W Environment 3.0

ERTH 380 Hydrology 3.0

ERTH 382 Hydrologic Field 3.0




Methods

Boundary Layer
ERTH 435 Meteorology 3.0
ERTH 440 Environmental Sensing |3.0

Water Resources
ERTH 460 Management 3.0
ERTH 470 Renewable Energy 3.0
MATH 235 Linear Algebra 3.0
MATH 314 Probability and Statistics |4.0
MATH 330 Methods of Proof 3.0
MATH 360 ODEs 3.0
MATH 361 PDEs 3.0
MATH 385 Intro to Data Science 3.0
MATH 420W Advanced Calculus (W) |3.0

Applied Statistical
MATH 456 Methods II 3.0
MATH 461 Numerical Analysis 3.0

Introduction to Complex
MATh 465 Variables 3.0

Chaotic Dynamical
MATH 472 Systems 3.0
MATH 485 Adv. Data Science 3.0
MECH 210 Materials Science 3.0
MECH 320 Dynamics 3.0
MECH 332 Thermodynamics 3.0
MECH 338 Heat Transfer 3.0
MECH 410 Adv. Materials Science (3.0
MECH 424 Mechanical Vibrations 3.0
MECH 432 Energy Systems 3.0
MECH 435 Low Speed Aerodynamics |3.0

The Option in Professional Physics: 24 units

Course

Title

Units




Foundations

PHYS 301

PHYS 302

PHYS 314

PHYS 315

PHYS 435A

Analytical Mechanics

Electricity and Magnetism

Methods of Theoretical
Physics

Thermal Physics

Quantum Mechanics |

Electives: Select 3 of the following

MATH 361

PHYS 312

PHYS 435B

PHYS 450

PHYS/EECE 451

Total

Electives Requirement

Boundary Value Problems
and Partial Differential
Equations

Computational Physics

Quantum Mechanics Il

Optics

Lasers and Their
Applications

24




To complete the total units required for the bachelor's degree, select additional
elective courses from the total University offerings. You should consult with an
advisor regarding the selection of courses which will provide breadth to your
University experience and possibly apply to a supportive second major or
minor.

Graduation Requirements

See Bachelor's Degree Requirements for complete details on general degree
requirements. A minimum of 39 units, including those required for the major,
must be upper division.

General Education Requirements: 48 units
See General Education and the Class Schedule for the most current information
on General Education Requirements and course offerings.

This major has approved GE modification(s). See below for information on how
to apply these modification(s).

PHYS 492W is an approved major course substitution for Upper-Division
Scientific Inquiry and Quantitative Reasoning (UD-B).

Diversity Course Requirements: 6 units

You must complete a minimum of two courses that focus primarily on cultural
diversity. At least one course must be in US Diversity (USD) and at least one in
Global Cultures (GC). See Diversity Requirements for a full list of courses. Most
courses taken to satisfy these requirements may also apply to General
Education.

Upper-Division Writing Requirement

Writing Across the Curriculum (EM 17-009) is a graduation requirement and
may be demonstrated through satisfactory completion of four Writing (W)
courses, two of which are designated by the major department. See
Mathematics/Quantitative Reasoning and Writing Requirements for more
details on the four courses. The first of the major designated Writing (W)
courses is listed below.



PHYS 492W Communicating Physics (W)

The second major-designated Writing course is the Graduation Writing
Assessment Requirement (GW) (EO 665). Students must earn a C- or higher to
receive GW credit. The GE Written Communication (A2) requirement must be
completed before a student is permitted to register for a GW course.



Major: Physics

California State University, Chico
MAJOR ACADEMIC PLAN (MAP)

Option: Applied Physics

First Semester

-—

9

Degree Units:
Major Units; 70
Elective Units: 11

Comments

PHYS 109 1.0 PHYS 204A (GEB1) 4.0
CHEM 111 (GE B1) 4.0! MATH 121 4.0
MATH 120 (GE B4) |4.0 GE Area A 3.0
GE Area A 3.0 GE Area B 3.0
GE Area A 3.0
Third Semester
PHYS 204B 4.0 PHYS 204C 4.0
MATH 220 PHYS 327 4.0
GE Area C MATH 260 4.0
GE Area D GE Area C 3.0
Elective
Total Units: 16| | Total Units: 15 [+
Option Elective Option Elective 3.0l |that you meet with your
Option Elective Option Elective 3.0] |major adviser early in your
GE Area F HIST 130 or POLS 155 |3.0] |academic career and every
HIST 130 or POLS 155 Elective 3.0 |semester.
Take PHYS 109 as soon as
Total Units: 15] | Total Units: 15| |you become a Physics
major.
Seventh Semester g emeste
PHYS 427W (W4) 3.0] |PHYS 492W (W3 & UD-43.0
Option Elective 3.0| Option Elective 3.0
Option Elective 3.0| GE UD-D 3.0
GE UD-C 3.0] Elective 3.0
Elective 3.0| Elective 3.0
Total Units: 15 Total Units: 15




Learning Goals and Outcomes of Physics Majors
Students who graduate with a degree of Bachelor of Science in Physics from California State
University Chico should be able to:

Goal 1. Demonstrate an understanding of basic and advanced concepts of classical and
modern physics. These areas include, mechanics, electricity and magnetism, quantum
mechanics, waves & optics, and thermodynamics and statistical mechanics.

Outcome 1a Explain physics concepts and laws to others.

Outcome 1b Apply physics knowledge to solve real-world problems.

Outcome 1¢ Represent physical concepts and processes in multiple ways, including diagrams,

graphs, mathematical equations, and verbal explanations.

Goal 2. Employ scientific reasoning to investigate the physical world.

Outcome 2a Build a model of physical situations, including making appropriate assumptions,
simplifications, estimations, and mathematical formulations. Students should also
understand the limitations of these models.

Outcome 2b Design and implement experiments to empirically investigate physical phenomena
including defining the problem, testing models, using instruments to make
measurements, analyzing data, and drawing conclusions.

Outcome 2¢ Use computational methods to simulate, analyze, and present data from physical

systems.

Outcome 2d Evaluate the validity of experimental and/or calculated results.

Goal 3. Communicate physics in a professional setting.
Outcome 3a Effectively communicate their findings and thoughts in conventional scientific
style, including in writing, orally, and graphically.

Goal 4. Demonstrate effective professional workplace skills.

Outcome 4a Work productively in teams.

Outcome 4b In the context of problem solving or conducting an investigation, recognize gaps
in their knowledge and be able to marshal diverse resources to fill those gaps.

Outcome 4c Generate a professional network including peers, alumni, and mentors.

Outcome 4d Plan and manage complex projects.



Curriculum Matrix

B.S. in Physics

la 1b 1c 2a 2b 2c 2d 3a 4a 4b 4c 4d
109 X X X X
204A X X X X X X X X X X
204B X X X X X X X X X X
204C X X X X X X X X X X
300 X X X X X X X X X
315 X X X X X X X X X
327 X X X X X X X X X X
427 X X X X X X X X X X X X
491 X X X X X X X
301A(*) | X X X X X X X
302A(*) | X X X X
312 (+) X X X X X
450 (+) X X X X X X X X X X X
451 (+) X X X X X X X X X X X
301B (#) | X X X X X X X X X
302B (#) | X X X X X
435A(#) | x X X X X X X X
4358 (#) | x X X X X X X X
499 X X X X

(*) — required for Professional Physics Option;

(+) — required for Professional Physics Option, Applied Physics Pattern
(#) — required for Professional Physics Option, Advanced Study Pattern

CSU Chico




California State University Chico L
e 400 West First Street

Meriam Libra ry Chico, Califonia

95929-0295

library.csuchico.edu

MEMORANDUM

To: Dr. Nicholas Nelson, Curriculum Committee Chair, Department of Physics, Associate
Professor of Physics

From: Jodi Shepherd, Interim Dean of the Meriam Library

Date: April 15, 2024

Subject: Physics Major “Applied Physics” option

The Physic major covers a broad range of disciplines. Since the change from General Physics to Applied
Physics will utilize existing resources, the library will be able to support it as proposed. To support
Applied Physics (Physics), the library holds:

Print Books: 516 titles (Applied Physics), 6,155 (Physics)

Print journals: 7 titles (Applied Physics), 175 (Physics)

E-books: 4,122 titles (Applied Physics), 11,620 (Physics)

E-journals: 104 titles (Applied Physics), 1,407 (Physics)

Databases: Academic Search, American Physical Society (APS), JSTOR, ScienceDirect, Scitation
(American Institute of Physics, Wiley Online Library, Oxford Journals, SpringerLink

In addition to resources currently held in the Library, the Physics Department is allotted an annual book
budget to purchase new library materials. The selection of these new materials is overseen by the
Library’s Physics Librarian, who also makes available information literacy instruction for all Physics

classes.

The Meriam Library currently provides adequate access to both electronic and physical library and

learing resources that would support the program change to Applied Physics option.
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RE: Changes to the B.S. in Physics

Todd J Greene <fjgreene@csuchico.edu>
Tue 4/16/2024 4:11 PM

To:Nicholas J Nelson Enjnelson@csuchico.eduy
Cc:David T Brookes <dbrookes@csuchico.edu>

| apologize, | meant to stop by earlier. See my comments below:

ERTH 170: Atmospheric Science-no problem

ERTH 300W: Earth System Science-don’t teach anymore

ERTH 304: Atmospheric Science II-needs ERTH 170 as pre-req

ERTH 370W: Energy in the Human Environment-needs ERTH 170 and PHYS 202A as pre-reqs
ERTH 380: Hydrology-no problem

ERTH 382: Hydrologic Field Methods-needs ERTH 380 as pre-req

ERTH 410 : Introduction to Watershed Hydrology-don’t teach anymore

ERTH 435: Boundary Layer Meteorology-needs PHYS 202A and MATH 109/120 as pre-reqs
ERTH 440: Environmental Sensing-needs PHYS 202A as pre-req

ERTH 460: Water Resources Management-needs ERTH 380 as pre-req or can take concurrently
ERTH 470: Renewable Energy-needs ERTH 370W as pre-req

Otherwise, good to go!

Todd

From: Nicholas J Nelson <pjnelson@csuchico.edu>
Sent: Tuesday, April 16, 2024 4:00 PM

To: Todd J Greene Kijgreene@csuchico.eduy>

Cc: David T Brookes <dbrookes@csuchico.edy>
Subject: Re: Changes to the B.S. in Physics

Hi Todd,

Just wanted to follow up and see if you have had a chance to look at this. We are hoping to get this
submitted in the next few days, so please let me know if you have any concems.

Thanks,
Nick

Nicholas J. Nelson
Associate Professor of Physics

California State University, Chico

njnelson@csuchico.edu

From: Nicholas J Nelson
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Sent: Thursday, April 11, 2024 1:30 PM

To: Todd J Greene Kijgreene @csuchico.edu>
Cc: David T Brookes <fdbrookes@ csuchico.edu>
Subject: Changes to the B.S. in Physics

Hi Todd,

The Physics Department will be submitting a change to our major that will entail removing the
existing “General Physics” option and replacing it with a new “Applied Physics” option. As a part of
that process, we are required to consult you. The link below goes to Google Drive folder that contains
all the relevant paperwork for this change. I would be happy to discuss any questions you may have
either in person or via email.

The thrust of this change is to better accommodate students who want to either broaden their major in
physics by taking classes in another field, or double major in Physics and another subject. To
accomplish this, we have included the following courses from your department as electives i this new
option:

ERTH 170: Atmospheric Science

ERTH 300W: Earth System Science

ERTH 304: Atmospheric Science II

ERTH 370W: Energy in the Human Environment
ERTH 380: Hydrology

ERTH 382: Hydrologic Field Methods

ERTH 410 : Introduction to Watershed Hydrology
ERTH 435: Boundary Layer Meteorology

ERTH 440: Environmental Sensing

ERTH 460: Water Resources Management
ERTH 470: Renewable Energy

We anticipate that initially less than 10 students from this new option will enroll in all of these courses
combined per academic year, and some of those will likely be double majors in Physics and your
major. We are hopeful, however, that this could eventually grow into a way to grow enrollment for
both our departments.

If you do not object to or have concemns about this change, could you please respond to this email
stating that. We hope to submit this on up the curriculum process as soon as possible.

Link: https://drive.gcoogle.com/drive/folders

sp=drive link

Google Drive: Sign-in

Access Google Drive with a Google account (for personal use) or Google Workspace account
(for business use).

drive.google.com
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Thanks,
Nick Nelson — Curriculum Committee Chair, Dept. of Physics

Associate Professor of Physics

California State University, Chico

hjhelson@csuchico.edy

4/17/24, 8:48 AM
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Re: Changes to the B.S. in Physics

Peter Kittle <PKittle@csuchico.edu>

Thu 4/11/2024 2:04 PM

To:Nicholas J Nelson gnjnelson@csuchico.edu

Hi Nick,

Thanks for the email. We would gladly welcome your students into ENGL 471. | would imagine that, as it
is also a credential prerequisite course, its inclusion will be a happy addition for your future physics
teachers.

Best,

Peter

Peter Kittle, PhD (he/him/his)
Chair, Department of English
English Education Advisor
California State University, Chico
(530) 898-3241

English Education FAQ
Schedule an appointment with me

From: Nicholas J Nelson gnjnelson@csuchico.edus
Date: Thursday, April 11, 2024 at 1:26 PM

To: Peter Kittle <PKittle @csuchico.edu>

Cc: David T Brookes <dbrookes@csuchico.edu>
Subject: Changes to the B.S. in Physics

Dear Dr. Kittle,

The Physics Department will be submitting a change to our major that will entail removing the
existing “General Physics” option and replacing it with a new “Applied Physics” option. As a part
of that process, we are required to consult you. The link below goes to Google Drive folder that
contains all the relevant paperwork for this change. | would be happy to discuss any questions
you may have either in person or via email.

The thrust of this change is to better accommodate students who want to either broaden their
major in physics by taking classes in another field, or double major in Physics and another
subject. This includes students seeking to become high school physics teachers. To accomplish
this, we have included the following course from your department as electives in this new
option:

ENGL 471: Intensive Theory and Practice of Second Language Acquisition

We anticipate that only a few (2-5) students from this new option will enroll in all of this course
per academic year.

If you do not object to or have concerns about this change, could you please respond to this
email stating that. We hope to submit this on up the curriculum process as soon as possible.

Link: |https://drive.google.com/drive/folders/TbWIAZ8XeESRK_20fT3813Y3eCx8yWNB57
usp=drive_{link
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Thanks,
Nick Nelson — Curriculum Committee Chair, Dept. of Physics

Nicholas J. Nelson
Associate Professor of Physics

California State University, Chico

njnelson@csuchico.edy
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RE: Changes to the B.S. in Physics

Nathan L Anderson <planderson@csuchico.edu>
Thu 4/11/2024 4:03 PM

To:Nicholas J Nelson <pjnelson@csuchico.edy>

Cc:David T Brookes <dbrookes@csuchico.edy>

Hi Nick,

This is great! No objections from our department.

-Nathan

Nathan L. Anderson, Ph.D.

Chair and Associate Professor
Mechanical & Mechatronic Engineering
& Advanced Manufacturing Department
California State University Chico
hlanderson@csuchico.edu, OCNL 419A

From: Nicholas J Nelson knjnelson@csuchico.edus
Sent: Thursday, April 11, 2024 1:36 PM

To: Nathan L Anderson <planderson@csuchico.edu>
Cc: David T Brookes <dbrookes@csuchico.edu>
Subject: Changes to the B.S. in Physics

Hi Nathan,

The Physics Department will be submitting a change to our major that will entail removing the
existing “General Physics” option and replacing it with a new “Applied Physics” option. As a part of
that process, we are required to consult you. The link below goes to Google Drive folder that contains
all the relevant paperwork for this change. I would be happy to discuss any questions you may have
either in person or via email.

The thrust of this change is to better accommodate students who want to either broaden their major in
physics by taking classes in another field, or double major in Physics and another subject. To
accomplish this, we have included the following courses from your department as electives in this new
option:

MECH 210: Materials Science

MECH 320: Dynamics

MECH 332: Thermodynamics

MECH 338: Heat Transfer

MECH 410: Adv. Materials Science
MECH 424: Mechanical Vibrations
MECH 432: Energy Systems

MECH 435: Low Speed Aerodynamics

We anticipate that initially only a few (3-7) students from this new option will enroll in all of these
courses combined per academic year, and some of those will likely be double majors in Physics and

4/11/24,4:35 PM
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your major.

If you do not object to or have concemns about this change, could you please respond to this email
stating that. We hope to submit this on up the curriculum process as soon as possible.

Link: https://drive.google.com/drive/folders

usp=drive link|

Thanks,
Nick Nelson — Curriculum Committee Chair, Dept. of Physics

Associate Professor of Physics

California State University, Chico

hjnelson@csuchico.edy
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RE: Changes to the B.S. in Physics

Kurtis B Kredo Il <kkredo@csuchico.edu>
Thu 4/11/2024 3:45 PM

To:Nicholas J Nelson <pjnelson@csuchico.edy>
Cc:David T Brookes <fbrookes@csuchico.edy>

Nick—

Thanks for the quick response. If Physics agrees to continue supporting these substitutions on a
case-by-case basis when it makes sense for students, then | whole-heartedly agree with the
proposal.

Kurtis

From: Nicholas J Nelson <hjnelson@csuchico.edu
Sent: Thursday, April 11, 2 :

To: Kurtis B Kredo Il <kkredo@csuchico.ed
Cc: David T Brookes rookes@csuchico.edu>

Subject: Re: Changes to the B.S. in Physics

Hi Kurtis,
Thanks for the quick reply, and for the thoughtful responses. Let me respond to them individually

e PHYS 327 includes a significant overlap with content covered in much more detail in required
courses in the CMPE and EENG programs. From the course catalog, the only new course
content is LabVIEW. Would the curriculum committee consider listing a choice of PHYS 327 or
EECE 344 in the degree requirements? While EECE 344 does not cover all the material in
PHYS 327, it and its prerequisites would cover that material (except for LabVIEW). I'd be
happy to look at other courses to meet Physics’s curricular goals and needs as well. Given the
background of our students, | expect they could pick up LabVIEW quickly without the course.

We have considered EECE 344, as well as both EECE 211 and EECE 311, as substitutions for PHYS
327, and we have done these substitutions on a case-by-case basis for many students over the
years. The issue we run into is how to make it work with the requirements of the registrar's system.
The issue comes in the fact that our requirement for PHYS 327 is part of our "core" courses, which
apply to both our options. The new Applied Physics option will contain all the pre-reqs for EECE 344,
so we could make the requirement "PHYS 327 or EECE 344", but our other option does not contain
the pre-regs, so we cannot make that requirement for the other option, and since PHYS 327 is in our
core we have to have the same requirement for both.

Anyway, that's a long way of saying that we think you're right, but we're not sure how to get it past the
red tape, so our plan is to keep doing those substitutions individually for each student as needed.

» Similarly, would the committee consider allowing students coming to the Physics degree as a
second option late in their program to replace PHYS 109 with another “intro to ...” course? It
seems counter-productive to make junior or senior students take a course that introduces them
to the university. As an example, we let transfer students with some form of “intro to
engineering” get credit for our EECE 101.

Again, the answer is "absolutely" and we regularly do that on a case-by-case basis, but we prefer to
encourage all new majors to plan on taking PHYS 109 as soon as they can, so we prefer not to make
the option available on the formal requirements.

Thanks again for your thoughts. We are hopeful this change will make it easier for more of our
students to double major or just take more of your classes.

-Nick

4/11/24,4:04 PM
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Nicholas J. Nelson
Associate Professor of Physics

California State University, Chico

ninelson@csuchico.edy

From: Kurtis B Kredo Il <kkredo@csuchico.edu>
Sent: Thursday, April 11, 2024 2:48 PM

To: Nicholas J Nelson knjnelson@csuchico.edus
Cc: David T Brookes <dbrookes@csuchico.edu>
Subject: RE: Changes to the B.S. in Physics

Nick—

Thank you for reaching out about the proposed option, which | believe is an improvement over the
General Physics option for Computer Engineering (CMPE) and Electrical/Electronic Engineering
(EENG) majors who want to double-major in Physics. | don’t have any concerns, but the Physics
faculty could consider the following suggestions:

e PHYS 327 includes a significant overlap with content covered in much more detail in required
courses in the CMPE and EENG programs. From the course catalog, the only new course
content is LabVIEW. Would the curriculum committee consider listing a choice of PHYS 327 or
EECE 344 in the degree requirements? While EECE 344 does not cover all the material in
PHYS 327, it and its prerequisites would cover that material (except for LabVIEW). I'd be
happy to look at other courses to meet Physics’s curricular goals and needs as well. Given the
background of our students, | expect they could pick up LabVIEW quickly without the course.

» Similarly, would the committee consider allowing students coming to the Physics degree as a
second option late in their program to replace PHYS 109 with another “intro to ...” course? It
seems counter-productive to make junior or senior students take a course that introduces them
to the university. As an example, we let transfer students with some form of “intro to
engineering” get credit for our EECE 101.

As one minor correction, all EECE courses in your proposal are 4 units, while you have EECE 315,
EECE 316, and EECE 375 listed as 3 units.

Please let me know what you or the committee think of the above suggestions. | believe with these
small changes would make the degree more enticing and more beneficial to double majors.

Kurtis

From: Nicholas J Nelson knjnelson@csuchico.eduy
Sent: Thursday, April 11, 2024 1:24 PM
To: Kurtis B Kredo || <kkredo@csuchico.edu>

Cc: David T Brookes <fdbrookes@csuchico.eduy
Subject: Changes to the B.S. in Physics

Dear Dr. Kredo,
The Physics Department will be submitting a change to our major that will entail removing the

existing “General Physics” option and replacing it with a new “Applied Physics” option. As a part of
that process, we are required to consult you. The link below goes to Google Drive folder that contains
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all the relevant paperwork for this change. I would be happy to discuss any questions you may have
either in person or via email.

The thrust of this change is to better accommodate students who want to either broaden their major in
physics by taking classes in another field, or double major in Physics and another subject. To
accomplish this, we have included the following courses from your department as electives in this new
option:

EECE 211: Linear Circuits I
EECE 311: Linear Circuits II
EECE 315: Electronics I
EECE 316: Electronics II
EECE 375: Fields and Waves

We anticipate that only a few (4-8) students from this new option will enroll in all of these courses
combined per academic year, and some of those will likely be double majors in Physics and your
major.

If you do not object to or have concerns about this change, could you please respond to this email
stating that. We hope to submit this on up the curriculum process as soon as possible.

Link: https://drive.google.com/drive/folders/TbWIAZSXeESRK 20fT3813Y3eCx8yWNB5
Thanks,

Nick Nelson — Curriculum Committee Chair, Dept. of Physics

Nicholas J. Nelson
Associate Professor of Physics

California State University, Chico

hinelson@csuchico.edyu
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Re: Changes to the B.S. in Physics

Al Schademan <gschademan@csuchico.edu>
Fri 4/12/2024 5:56 AM

To:EDUC <educ@csuchico.edu>;Erin Whitney <gwhithey@csuchico.edu>;Jennifer Archambault
<jarchambault@csuchico.edu>;Nicholas J Nelson <hjnelson@csuchico.edu>;David T Brookes
<Hbrookes@csuchico.edu>

Nicholas,

This is great to hear. | have no concerns about these two course additions to your options. Do you
also have EDTE 255/265, our early field experience course, as an option? Other departments either
include that course, or they have created an equivalent course, which typically involves 45-hours of
volunteering in a K-12 classroom. David and | recently discussed this a bit at the eclipse viewing.

Al

From: Nicholas J Nelson <hjnelson@csuchicoledu>
Sent: Thursday, April 11, 2024 1:21 PM

To: EDUC <educ@csuchico.edu>

Cc: David T Brookes <dbrookes@csuchico.edu>
Subject: Changes to the B.S. in Physics

Dear School of Education,

The Physics Department will be submitting a change to our major that will entail removing the existing
“General Physics” option and replacing it with a new “Applied Physics” option. As a part of that
process we are required to consult you. The link below goes to Google Drive folder that contains all
the relevant paperwork for this change. | would be happy to discuss any questions you may have
either in person or via email.

The thrust of this change is to better accommodate students who want to either broaden their major
in physics by taking classes in another field, or double major in Physics and another subject. This will
include those seeking to become high school physics teachers. To accomplish this, we have included
the following courses from your school as electives in this new option:

EDTE 302: Access and Equity in Education
EDTE 530: Fundamentals of Teaching Practice for Secondary Teachers

We anticipate that approximately 3-7 students from this new option will enroll in all of these courses
combined per academic year.

If you do not object to or have concerns about this change, could you please respond to this email
stating that. We hope to submit this on up the curriculum process as soon as possible.

Link: jttps://drive.google.com/drive/folders/TbWIAZ8XeESRK 20fT3813Y3eCx8yWNB57
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Thanks,
Nick Nelson — Curriculum Committee Chair, Dept. of Physics
Associate Professor of Physics

California State University, Chico

pinelson@csuchico.edy
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Re: Changes to the B.S. in Physics

David (Jared) DeBock <ddebock@csuchico.edu>

Fri 4/12/2024 11:43 AM

To:Nicholas J Nelson <p[nelson@csuchico.edy>

Cc:Civil Engineering <ce@csuchico.edu>;David T Brookes <dbrookes@csuchico.edu>

Hi Nick,

That sounds great, and we would love to have your students!

| have not looked at your plan, but, if you have not looked at mechanical and electrical
engineering courses, you will probably find some good ones in there as well.
Thank you for letting me know.

Have a great day,

Jared

Get Outlook for iOS

From: Nicholas J Nelson <hjnelson@csuchicoledu>

Sent: Thursday, April 11, 2024 1:13:43 PM

To: David (Jared) DeBock <ddebock@csuchico.edu>

Cc: Civil Engineering <ce @csuchico.edu>; David T Brookes <fdbrookes @csuchico.edu>
Subject: Changes to the B.S. in Physics

Dear Dr. DeBock,

The Physics Department will be submitting a change to our major that will entail removing the existing
“General Physics” option and replacing it with a new “Applied Physics” option. As a part of that
process, we are required to consult you. The link below goes to Google Drive folder that contains all
the relevant paperwork for this change. | would be happy to discuss any questions you may have
either in person or via email.

The thrust of this change is to better accommodate students who want to either broaden their major
in physics by taking classes in another field, or double major in Physics and another subject. To
accomplish this, we have included the following courses from your department as electives in this
new option:

CIVL 211: Statics
CIVL 311: Strength of Materials
CIVL 321: Fluid Mechanics

We anticipate that only a few (2-5) students from this new option will enroll in all of these courses
combined per academic year, and some of those will likely be double majors in Physics and your
major.

If you do not object to or have concerns about this change, could you please respond to this email
stating that. We hope to submit this on up the curriculum process as soon as possible.

Link: https://drive.google.com/drive/folders XeESRK Y3eCx8y

K
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Thanks,
Nick Nelson — Curriculum Committee Chair, Dept. of Physics

Nicholas J. Nelson

Associate Professor of Physics
California State University, Chico
hjnelson@csuchico.edy
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Re: Changes to the B.S. in Physics

Kevin J McGown <kmcgown@csuchico.edu>
Thu 4/11/2024 2:19 PM

To:Nicholas J Nelson <pjnelson@csuchicoledu>
Cc:David T Brookes <gbrookes@csuchico.edu>

No objections. One comment: Have you considered 420 or 465 as electives as well? When I've
taught real analysis or complex analysis in the past | have occasionally had physics majors.

Best,
Kevin

Kevin McGown, Ph.D.

Professor and Department Chair
Department of Mathematics and Statistics
California State University, Chico
kmcgown.yourweb.csuchico.edu

From: Nicholas J Nelson <pjnelson@csuchicoledu>
Sent: Thursday, April 11, 2024 4:33:28 PM
To: Kevin J McGown <kmcgown@csuchico.edu>

Cc: David T Brookes <dbrookes@csuchico.edu>
Subject: Changes to the B.S. in Physics

Dear Dr. McGown,

The Physics Department will be submitting a change to our major that will entail removing the
existing “General Physics” option and replacing it with a new “Applied Physics” option. As a part
of that process, we are required to consult you. The link below goes to Google Drive folder that
contains all the relevant paperwork for this change. | would be happy to discuss any questions
you may have either in person or via email.

The thrust of this change is to better accommodate students who want to either broaden their
major in physics by taking classes in another field, or double major in Physics and another
subject. To accomplish this, we have included the following courses from your department as
electives in this new option:

MATH 235: Linear Algebra

MATH 314: Probability and Statistics
MATH 330: Methods of Proof

MATH 360: ODEs

MATH 361: PDEs

MATH 385: Intro to Data Science

MATH 456: Applied Statistical Methods I
MATH 461: Numerical Analysis

MATH 472: Chaotic Dynamical Systems
MATH 485: Adv. Data Science

We anticipate that initially approximately 10 students from this new option will enroll in all of
these courses combined per academic year, and some of those will likely be double majors in
Physics and one of your majors.
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If you do not object to or have concerns about this change, could you please respond to this
email stating that. We hope to submit this on up the curriculum process as soon as possible.

Link: !httEs J//drive.google.com/drive/folders/1bWIAZ8XeESRK 20fT3813Y3eCx8yWNB57
sp=drive link

Thanks,
Nick Nelson — Curriculum Committee Chair, Dept. of Physics

Associate Professor of Physics
California State University, Chico
hinelson@csuchico.edy

https://outlook .office.com/mail/inbox/id/AAQkAGI3MGZIZGU1LWYyYjAtNGY 5NCOSNDQyLTAO0MjcONjMzZDZmMA AQAHHka8Z93RRDiQBD9dk11kU%3D 212
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