PhySI CS Other Requirements:

College of Science, Engineering & Technology Modern Language (8)

Department of Physics & Astronomy Required Minor: None.

141 Trafton Science Center N ¢ 507-389-5743 PHYSICSBS

Web site: www.mnsu.edu/dept/physast Students interested in physics preparation leading to
Chair. Mark A. Pickar professional opportunities or graduate study are encour-

. . . aged to select this major.
Robert J. HerickhoffJgor Kogoutiouk,Louis A. 9 ! J

Schwartzkopf, HaSheng Wu, Youwen Xu Required General Education (9 credits):
MATH 121 Calculus | (4)
PHYS 221 General Physics | (5)
The physics programs available to the student are d
signed to prepare the student for graduate work, for
foaching. Degree requrements provide gracuates wig} M 202 General Chermistry I (5
Iaborator.y skills useful both in graduate work and i MS 272 FORTRAN Programming (4)
"ENG 271 Technical Communication (4)

industry and business. MATH 422 Partial Differential Equations (4)
A(_:irplsson tq MaJ_or is g_rar_‘lted by _the department. Required for Major (55 credits):

Minimum University admission requirements are: E 230 Circuit Analysis | (3)

- aminimum of 32 ea_rned semester credit hours. ¢ 240 Evaluation of Circuits (1)

- a minimum cumulative GPA of 2.00 (C). MATH 122 Calculus Il (4)

Contact the department for application procedures. paTH 223 Calculus Il (4

MATH 321 Ordinary Differential Equations (4)
PHYS 222 General Physics Il (5)

PHYSICSBA PHYS 435 Modern Physics I (3)
This major is intended to prepare the student for workHYS 436 Modern Physics 11 (3)

in industry or business after the bachelor’s degree ratheHYS 441 Mechanics (4)

than for graduate work. PHYS 447 Electricity and Magnetism | (3)
Required General Education (9 credits): E:$§ 3‘512 glciicérgt'geag% l\gﬁgn(e?’t)lsm hE)
MATH 121 Calculus | (4) 4

. PHYS 457 Optics (3)
PHYS 221 General Physics | (5) PHYS 461 Quantum Mechanics (4)

Recommended Support Cour ses (22 credits):
EM 201 General Chemistry | (5)
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Recommended Support Cour ses (18 credits): PHYS 465 Computer Applications in Physics (3)
CHEM 201 General Chemistry | (5) PHYS 473 Statistical Physics (3)

CHEM 202 General Chemistry Il (5) PHYS 475 Advanced Laboratory (2)

COMS 272 FORTRAN Programming (4) Required Minor: None.

ENG 271 Technical Communication (4)
Required for Major (46 credits):

PHYSICSMINOR

EE 230 Circuit Analysis (3) Required Support Cour ses (8 credits):
EE 240 Evaluation of Circuits (1) MATH 121 MATH 122
MATH 122 Calculus Il (4) Required for Minor (14-16 credits):
MATH 223  Calculus Il (4) Choose one of the following sequences of introduc-
MATH 321 Ordinary Differential tory physics courses:
Equations (4) PHYS 221  General Physics | (BND

PHYS 222 General Physics Il (5) PHYS 222  General Physics Il (5)
PHYS 435 Modern Physics | (3) or
PHYS 436 Modern Physics Il (3) PHYS 211  Principles of Physics | (AND
PHYS 441 Mechanics (4) PHYS 212  Principles of Physics Il (4)
PHYS 447 Electricity and Magnetism | (3) Also Required:
PHYS 457 Optics (3) PHYS 435 Modern Physics I (3)
PHYS 461 Quantum Mechanics (4) PHYS 436 Modern Physics Il (3)
PHYS 465 Computer Applications in Physics (3) ) ]
PHYS 475 Advanced Laboratory (2) Required Elective

) ) ) Choose a minimum of one course from the following
Required Electives (3 credits): courses:
Choose one of the following: PHYS 441 PHYS 447 PHYS 467
PHYS 453 Solid State Physics (3) PHYS 453 PHYS 457 PHYS 461

PHYS 473 Statistical Physics (3)
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PHYS 465 PHYS 473 PHYS 475 F, S GE-3 CD-Related

PHYSICAL SCIENCE TEACHING BS PHYS 101 (3) Introductory Physics

Requirements for programs in teaching the physicéﬁfonﬁ szcrze;;egcg;rzi‘zvzzghlg\?gf ;Sntc:]?/v?tisg: Er::gfrlrl\)allles

sciences can be found in the SCIENCE TEACHINGo pny; p ; .
amount of math. The course provides an understanding

section of this bulletin. There is a new physics teach- h - .
of natural processes and their applications. Topics gen-

ing program which will take effect for students apply'erally include mechanics, simple machines, atomic
ing for licensur r . . ' '

ing for licensure after September 2001 structure, heat, light and sound. Lecture and laboratory
Students intending to teach physics in states other thaamponents.

Minnesota are advised to elect either the BA or the BE, S GE-3

Physics major and use elective credits to satisfy the PR

fessional education course requirements. For additionﬁr:):esslgriéi)t;hg:uiz:anvsﬂs:\k,]v(?cr)\l/igrtcr):ént?agii fincioles
information confer with the science teaching advisor. princip

of physics on a conceptual level. The course provides
an understanding of natural processes and their appli-
cations to technology (or how things work!), including
POLICIES/INFORMATION the greenhouse effect and nuclear power. Lecture only.
GPA Policy. Aminimum GPA of 2.0 in physics coursesF, S GE-3

is required for graduation. PHYS 105 (3) Time, Atomic Clocks, and Relativity
Refer to College information on page 30 regarding reSelf-paced format. Includes readings on time; telling
quired advising for students on academic probation. time from sundials to atomic clocks; Albert Einstein (a

) . ) biography of the primary developer of the Theory of
%NSGreclidL%%Pollcy. Al F:hys;f\ls coudr_se§ ixcept PHYS Relativity); and the Theory of Relativity. All the read-
and 4t are open to F/IN grading; however, a StHfgs are written to be understood by non-scientists.
dent majoring or minoring in physics must elect thei: S GE-3
grade option for all of the required courses. '
. . _ PHY S 107 (3) Physics of Flight
A minimum of 25 percent of the required credits in physA one semester course which covers the basic principles

ics must be taken at MSU for both the major and tth physics and flying on a conceptual level. Minimal

minor. Testing for credit by examination is avallablemath will be required. The course provides an under-

on a case-by-case basis as determined by the Phys : : . B i
and Astronomy Department chairperson. é?gndmg of physics and how it applies to the technol

ogy of flight. Topics include lift and drag; power plants
Electives in physics may include AST 420 and/or 421and propulsion; stability; control; aircraft performance
Students may receive credit for only one course in eaénd history; subsonic and supersonic aerodynamics.
of the following pairs of courses: PHYS 211 and 221intended for students interested in aviation. Lecture,
212 and 222. Four credits of 100-level courses may Iskscussion, guided experiences at the University and at
allowed toward the BS (teaching) major, provided theyhe Mankato airport.

are completed before PHYS 211 (221). PHYS 48% GE-3

counts only toward the B. S. teaching degree. PHY'S 110 (3) Physics and Our Audio Environment
BSDegree, DoubleMajor. Students majoring in phys- A one semester course which covers the basic principles
ics often find a second major in mathematics or asf physics as they apply to audio systems, their specifi-
tronomy to be an attractive option. If the BS degree inations, and our audio environment. Presented at a con-
physics is combined with a BS degree in mathematicsgptual level. Lecture and laboratory.

then the following math courses are recommended GE-3

MATH 345, 321, 422, 425, and 447. PHY'S 211 (4) Principles of Physics |
General background in physical concepts for those who
do not plan advanced study in physics or engineering.
COURSE DESCRIPTIONS Topics include mechanics, fluids, heat and thermody-
PHY S 100 (3) Cultural Physics namics. Lecture and laboratory.

Self-paced format, open laboratory component. Includéde: Either MATH 112 and 113 or MATH 115; either
the history, philosophy and growth of science from mytiigh school physics or PHYS 101; or consent F, S

to the present. Included are readings on Galileo, NeWsE-2, 3

ton, the Industrial Revolution, and the modern scienPHY3212 (4) Principles of Physics||

tific revolution. The relationship of science to art, aMncludes waves and sound electricity and magnetism

chaeology, politics, weapons, medicine, technologyiq and optics, and topics in modern physics. Lecture
research and development, and the universe are déﬁid laboratory

cussed. Pre: PHYS 211 F, S
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PHYS 221 (5) General Physics| PHY S 447 (3) Electricity & Magnetism |
Designed for science and engineering students. Covers Electrostatic fields, magnetostatic fields, steady currents,
ementary mechanics including dynamics of particles, worlectromagnetic induction. Review of vector algebra.
and energy, rotational motion, and gravitation. Also discuss&se: PHYS 212 or 222 and MATH 223, 321, or 422 F
oscillations and thermodynamics. Lecture and laboratory, . .

) . ) HY S 448 (3) Electricity & Magnetism |1
Pre: MATH 121, high school physics or PHYS 101 F, lectromagnetic waves, propagation and radiation of

GE-2,3 waves, electrodynamics and relativity.

PHY S 222 (5) General Physics|| Pre: PHYS 447 S

Designed for science and engineering students. Cov% YS 453 (3) Solid State Physics

waves and sound, elect_rlcny and magnetism, DCandA toms in crystals, wave in crystals, thermal vibratio
circuits, electromagnetic waves, geometrical and wav

optics, and modern physics. Lecture and laboratory 5f the crystal lattice, free electron model, band theg
Pre: PHYS 221 F, S of solids, semiconductors and PN junctions, magneti

and superconductivity.
PHY S 381 (1-3) Tutoring Physics Pre: PHYS 435 ODD-S
Supervised experience as an instructional assistant. M'ﬁ-tlY S457 (3) Optics

gf?g‘j;gﬁﬁ?'my in basic physics. Geometric optics, wave optics, properties of light a
' matter, optics of transformations, and quantum opti¢

PHY S 404 (2) Physics and Society Lecture and laboratory.

Relations between physics and other intellectual confrre: PHYS 212 or 222 and MATH 122 ODD-S

munities: e.g., philosophy, humanities, social science&HYS461 (4) Quantum Mechanics

glnfa'agz.nsent Vv A syster_natic development of foundations of qu_ant
' mechanics. Observables, operators, state functions, ex-

PHY S 417 (2) Biophysics pectation values. Matrix formulation of eigenvalue prob-

Thermodynamic relationships; energy flow in livinglems. The hydrogen atom, electron spin, angular mo-

systems; metabolic heat generation and loss; homementum, and perturbation theory.

stasis; atomic and molecular bonds in nucleic acid®re: PHYS 435, 441, and MATH 321 F

proteins, and carbohydrates; hormonal regulation; CelgHYS465 (3) Computer Applicationsin Physics

g?g?gg;gr ?heg,zt'v?i:saeczgaf:gigg;‘;?;t;;'sv_'rr]]ge;)tﬁ;\loqmerical solutions of physics problems and computer
S 1€rapy; Imaging; ’ Simulations of physical systems. Lecture and laboratory.
ries and paradigms.

. Pre: Familiarity with some programming language,
Pre: PHYS 212 or 222 and MATH 122V PHYS 212 or 222, MATH 122; or consent F
PHY S 435 (3) Modern Physics|

; L PHY S 467 (3) Semiconductor Device Physics
Special Theory of Relativity. Quantum nature of Wave?ntroduction to theory and techniques of integrated cir-

and particles: photons, de Broglie wavelength of matter

o ; it fabrication processes. Oxidation, photolithography,
o wave packel descripon of paricles, Bt 70 Tching, ifuson of mpuries, o mpanaton,epit-
energy qﬁantization potential barriers, simple harmon%xy‘ metallization, materlal_charact_enzat_lon techn_|ques,
oscillator. One-elect}on atoms. X-ray a{nd optical excit gnd VLSI process integration, their design and simula-
; e : ation by SUPREM. Same as EE 475.
tion of multielectron atoms. Lecture and laboratory. Pre: PHYS 435 and 453 F
Pre: PHYS 212 or 222 and MATH 122 S ’
PHY'S 436 (3) Modern Physics || rPal-tic\)(r§468 (1) Semiconductor Device Physics L abo-
e i e g haprodcton o negrated st fbriaton processes
ture, nuclear reactioﬁs fission, fusion élementary patlgl_ewce layout, mask_de5|gn, and e>§per_|ments relateq to
O ’ ' ’ wafer cleaning, etching, thermal oxidation, thermal dif-
ticles, and the quark model. Lecture and laboratory.

. fusion, photolithography, and metallization. Fabrication
Pre: PHYS 435 F of basic integrated circuit elements: pn junctions, resis-
PHY S 441 (4) Mechanics tors, MOS capacitors, simulation or the fabrication pro-
Rectilinear motion of a particle, general motion of aess by SUPREM. Same as EE 480.
particle in three dimensions, Newtonian mechanics info be taken concurrently with PHYS 467 F
tal forces and orbital motion, caisions nonnertal?HY S473 (9 Sttistical Physis |
reference systems, dynamics éfasystem'particles i gf%5atlst|cal mechanics, kinetic theory, thermodynamics.

; P . " Pre: PHYS 212 or 222 and MATH 223 and 321 EVEN-
body motion, Lagrangian and Hamiltonian mechamcss
normal coordinates.
Pre: PHYS 212 or 222 and MATH 223 F PHY S 475 (2) Advanced L aboratory

Academic Programs
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Experiments in modern physics, including solid-state
physics and optics. Requires more independent work
than introductory laboratories.

Pre: PHYS 436 or consent S

PHY S 480 (2) Lab Experiencesin Physical Science

For prospective teachers in elementary schools. Topics
include weather, weather forecasting and record keep-
ing, simple machines, electricity, chemistry, sound, light,
and others. May not count as a physics elective. Not
available for P/N grading.

Pre: PHYS 101 F, S

PHYS 482 (4) Teaching Methods and Materials in
Physical Science

Current methods of teaching all physical sciences with
emphasis on physics and chemistry. For students plan-
ning to teach at a middle school, secondary school, col-
lege, or a university.

Pre: Cl 447, one year of chemistry and one year of phys-
ics, or consent S

PHY S484 (2) Middle/Junior High Science Teaching
Current methods of teaching all sciences with emphasis
on physical science, physics, chemistry, and earth science.
Pre: Majority of required courses completed, or con-
sentV

PHY S 490 (2-4) Workshop
A short course devoted to a specific topic in physics.
May be repeated for credit on each new topic. V

PHY S 491 (1-8) In-Service

A course designed to upgrade the qualifications of per-
sons on-the-job.

\%

PHY S 492 (1-3) Seminar
May be repeated for credit on each new topic.
Pre: Sr. standing V

PHY S 493 (1-6) Undergraduate Research
Pre: Consent V

PHY S 495 (1-2) Selected Topics

Acourse in an area of physics not regularly offered. Topic
and credit assigned by department each time offered.
Pre: PHYS 435 and 436 V

PHY S497 (1-16) Internship

Provides a student with the opportunity to gain exper-
tise and experience in a special field under the supervi-
sion of a qualified person.

Pre: Usually Sr. standing V

PHY S 499 (1-8) Individual Study

Special arrangements must be made with an appropri-
ate faculty member of the department office. May be
repeated for credit on each new topic.

Pre: Consent V
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