UNIVERSITY FACULTY SENATE FORMS

Academic Program Approval
This form is a routing document for the approval of new and revised academic programs.

Proposing department should complete this form. For more information, call the Faculty Senate
Office at 831-2921.

Submitted by: Norbert Mulders phone number 3517

Department: _Phyisics and Astronomy email address mulders@udel.edu

Action: __revise BS physics: Astronomy concentration
(Example: add major/minor/concentration, delete major/minor/concentration, revise
major/minor/concentration, academic unit name change, request for permanent status, policy change, etc.)

Effective term 08F

(use format 04F, 05)

Current degree BS Physics

(Example: BA, BACH, BACJ, HBA, EDD, MA, MBA, ctc.)

Proposed change leads to the degree of: BS Physics
(Example: BA, BACH, BACJ, HBA, EDD, MA, MBA, etc.)

Proposed name:

Proposed new name for revised or new major / minor / concentration / academic unit
(if applicable)

Revising or Deleting:

Undergraduate major / Concentration:

(Example: Applied Music — Instrumental degree BMAS)

Undergraduate minor:
(Example: African Studies, Business Administration, English, Leadership, etc.)

Graduate Program Policy statement change:
(Must attach your Graduate Program Policy Statement)

Graduate Program of Study:
(Example: Animal Science: MS Animal Science: PHD Economics: MA Economics: PHD)

Graduate minor / concentration:

Note: all graduate studies proposals must include an electronic copy of the Graduate
Program Policy Document, highlighting the changes made to the original policy document,

List new courses required for the new or revised curriculum. How do they support the

overall program objectives of the major/minor/concentrations)?
(Be aware that approval of the curriculum is dependent upon these courses successfully passing through



the Course Challenge list. If there are no new courses enter “None™)

PHYS 211, Oscillations and Waves. This course fill a major gap in the introductory physics
sequence that has gradually developed with the shift of emphasis in PHYS 310 to Modern
Physics.

Explain, when appropriate, how this new/revised curriculum supports the 10 goals of
undergraduate education: http://www.ugs.udel.edu/gened/

Identify other units affected by the proposed changes:
(Attach permission from the affected units. If no other unit is affected, enter “None”)
NONE

Describe the rationale for the proposed program change(s):

(Explain your reasons for creating, revising, or deleting the curriculum or program.)

1) Students who do poorly in the introductory physics sequence nearly uniformly under perform in the
higher level courses. Imposing a C- minimum requirement is intended to make sure that students first
master the basics before they continue with more advanced material that builds on the introductory
material.

2) Over time, a large gap has developed in our introductory physics sequence. This mainly affects the
physics majors (the engineering majors for whom the missing material is also of importance, typically
encounter this material in courses in their own major). To fill the gap we are introducing a third course,
PHYS 211, which deals mainly with oscillations and waves, and is intended as a stepping stone towards
courses as quantum mechanics, optics and classical mechanics.

Program Requirements:

(Show the new or revised curriculum as it should appear in the Course Catalog. If this is a revision, be
sure to indicate the changes being made to the current curriculum and include a side-by-side comparison
of the credit distribution before and after the proposed change.)

See attached document.



ROUTING AND AUTHORIZATION:  (Please do not remove supporting documentation.)
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Current version

DEGREE: BACHELOR OF SCIENCE MAJOR: PHYSICS CONCENTRATION:
ASTRONOMY/ASTROPHYSICS

CURRICULUM CREDITS

UNIVERSITY REQUIREMENTS
ENGL 110 Critical Reading and Writing (minimum grade C-). . ... ................ 3

First Year Experience (seepage 68). ... ...t 0-4
Discovery Learning Experience (see page 68). . ............oovvvn... 3

Three credits in an approved course or courses stressing multi-cultural, ethnic, and/or
gender-related course content (see pages 68-70) ............... 3

COLLEGE REQUIREMENTS

Wiithng: (loHEu At ). co weoes o s o s B DR 3
A second writing course involving significant writing experience including two
papers with a combined minimum of 3,000 words to be submitted for extended
faculty critique of both composition and content. This course must be taken after
completion of 60 credit hours. Appropriate writing courses are normally
designated in the semester’s Registration Booklet. (See list of courses approved for
second writing requirement, pages 93-95.)

BREADTH REQUIREMENTS (See pages 95-100)

A total of eighteen credits from Groups A, B and C is required with a minimum
of six creditsineach group. .. ...t 18

The six credits from each group could be from the same area.

Group A: Understanding and appreciation of the creative arts and humanities.
Group B: The study of culture and institutions over time.
Group C: Empirically based study of human beings and their environment.

MAJOR REQUIREMENTS

Ordinarily, no more than four credits from among PHYS 201 and 207 may be counted
toward graduation requirements; similarly no more than four from among PHYS 202,
208. Students interested in majoring in Physics who have taken an introductory sequence
other than PHYS 207/208 should consult with a member of the Physics faculty to
consider the need for additional introductory courses, for which some additional credit
toward graduation may be given with permission of the Physics chair.

PHYS 169 Perspectives: Physics & Astronomy. .................... 1
PHYS 207/208 Fundamentals of Physics Tand IL. . .................. 8
PHYS 309 20th2 15t Cenitury PhYSICS. oo oo v vvon o3 v o o0 25 3
PHYS 313 Physical Optics. . ... ..o vii i 4
PHYS 333 Furidamentals of Astrophysics: .. c. e s cu vvni s suven 3

PHYS 419 Classical Mechanics I.. ...,



PHYS 424 Quianituin Meehfities: < vs ox van oy v sovmvaz sovsvin i 3
PHYS 449 Introduction to Research. . ... ... e 3
PHYS 460 Computational Methods of Physics . ................... 3
PHY 5469 Dhservaiional AStrofioni. .« o vover s 5o i@t % dan 3
PHYS 632 AStrophysics. . . ..o vvv it e 3

PHYS 633 Stellar Astrophysics. . .. .. s R R S 2R 3
PHY S 645 Elscironics fof SEIENGSS. . covas o6 sovanis 46 6505 13 i 3
MATH 241/242/243 Analytic Geometry and Calculus A,BandC..... 12
Additional Credits of Physics or Math at or above the 300 level . ........ 12
OfeoT e lalOWHIE: w vovir 55 535 5 50055 18 T8 freo 12 seaonssns 15 1 6

MATH 302/349 Ordinary Differential Equations and Elementary Linear Algebra
MATH 341/342 Differential Equations with Linear Algebra

One of the following. . ....oo v 3-4

PHYS144 Concepts of the Universe /PHYS145 Blacks Holes and Cosmic Evolution/
PHYS133 Introduction to Astronomy

Completion of the intermediate-level course (107 or 112) in a given foreign language.
Number of credits needed and initial placement will depend on number of years of high
school study of foreign language. Students with four or more years of high school work
in a single foreign language may attempt to fulfill the requirement in that language by
taking an exemption examination.

or
Completion of the following Computer Science sequence:

CISC 105 General Computer SCIeNnce. . .« < iiv vt i enms mn mmnnm e s 3
CISC 181 Introduction to Computer Science . . ................... 3
GG 220 DAt SIHeiies cux cx ws wow i on v we s wesiEs B 5 3
Additional credits of Computer Science at or above the 260 level . .. ...... 3

ELECTIVES
After required courses are completed, sufficient elective credits must be taken to meet
the minimum credit requirement for the degree.

CREDITS TO TOTAL A MINIMUMOF. .............. 124



Proposed version

DEGREE: BACHELOR OF SCIENCE MAJOR: PHYSICS CONCENTRATION:
ASTRONOMY/ASTROPHYSICS

CURRICULUM CREDITS

UNIVERSITY REQUIREMENTS
ENGL 110 Critical Reading and Writing (minimum grade C-). . ................... 3

First Year Experience (see page 68). .. . ... RV —— 0-4
Discovery Learning Experience (566 page 68).- cuwwvan s swwns o sivierie 3

Three credits in an approved course or courses stressing multi-cultural, ethnic, and/or
gender-related course content (see pages 68-70) ............... 3

COLLEGE REQUIREMENTS

Writing: (oinimu. Sradeio]. . cu cemms v vamen i vesems 5 EEoES @ 3

A second writing course involving significant writing experience including two
papers with a combined minimum of 3,000 words to be submitted for extended
faculty critique of both composition and content. This course must be taken after
completion of 60 credit hours. Appropriate writing courses are normally
designated in the semester’s Registration Booklet. (See list of courses approved for
second writing requirement, pages 93-95.)

BREADTH REQUIREMENTS (See pages 95-100)

A total of eighteen credits from Groups A, B and C is required with a minimum
of six creditsineach group. .. ................ ... ... ... ... ..., 18

The six credits from each group could be from the same area.

Group A: Understanding and appreciation of the creative arts and humanities.
Group B: The study of culture and institutions over time.
Group C: Empirically based study of human beings and their environment.

MAJOR REQUIREMENTS

Ordinarily, no more than four credits from among PHYS 201 and 207 may be counted
toward graduation requirements; similarly no more than four from among PHY'S 202,
208. Students interested in majoring in Physics who have taken an introductory sequence
other than PHYS 207/208 should consult with a member of the Physics faculty to
consider the need for additional introductory courses, for which some additional credit
toward graduation may be given with permission of the Physics chair.

Al1 200-level PHYS courses used to satisfy prerequisites or graduation requirements must
be passed with a minimum grade of C-.

PHYS 169 Perspectives: Physics & AStronomy. . ................... 1
PHYS 207/208 Fundamentals of Physics ITand II. . ... ............... 8
PEYS il Oscilatiommend Waves.. ... . i ey

PHYS 309 20th/21st Century Physics. .. ...........ciiinn.... 3



PERYS 313 Physical DIBAEE . wo v womvie weovaseun s soim i 3% 088 o -
PHYS 333 Fundamentals of Astrophysics. .. ..................... 3
PHYS 419 Classical Mechanics I.............................
PHYS 424 Quarntum Mechanics. .« s i vuvis o vo som s oo s 55 3
PHYS 449 Introductionto Research. . . ......................... 3
PHYS 460 Computational Methods of Physics.................... 3
PHYS 469 Observational Astronomy. . ............c.covuvunvnn.. 3
PHY'S 632 AStrophysics. . .« o vvvunnne e e 3

Additional Credits of Physics or Math at or above the 300 level . . ....... 12
Ong 0T thE fOllOWING, .o 5s covvn s wommn v 50509 95 5 05w vie s e 6

MATH 302/349 Ordinary Differential Equations and Elementary Linear Algebra
MATH 341/342 Differential Equations with Linear Algebra

One of the following. . .. ..., 3-4

PHYS144 Concepts of the Universe /PHYS145 Blacks Holes and Cosmic Evolution/
PHYS133 Introduction to Astronomy

Completion of the intermediate-level course (107 or 112) in a given foreign language.
Number of credits needed and initial placement will depend on number of years of high
school study of foreign language. Students with four or more years of high school work
in a single foreign language may attempt to fulfill the requirement in that language by
taking an exemption examination.

or
Completion of the following Computer Science sequence:

CISC 105 General Computer Science. . .. .........coovunernnn... 3
CISC 181 Introduction to Computer Science . . ................... 3
D 220 Dl SIS s ws 50 e s ssssoman on Sy 15 G99 3
Additional credits of Computer Science at or above the 260 level . . . .. .. .. 3

ELECTIVES
After required courses are completed, sufficient elective credits must be taken to meet
the minimum credit requirement for the degree.

CREDITS TO TOTAL A MINIMUMOF. .............. 124



