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Introduction

This Handbookis intended to help undergraduate students majamiphysics or astronomy to pursue
their major education as efficiently as possible ¥y to make you aware of opportunities and
resources in the department, give hints about wioeget help when you need it, and encourage you to
participate fully in the life of the departmentyasi prepare to be a physicist or astronomer or some
other profession with your physics and astronongkgeound.

This Handbookdoes not take the place of tHadergraduate Catalogr theClass Scheduldt does

not replace face-to-face advisement from Physidsfstronomy professors or from the College
Advisement Center. It also does not replace tallith other physics and astronomy students to get
valuable insights from a student perspective. Addél information about the Department of Physics
and Astronomy, including links to home pages foygits and astronomy courses, is available on the
web athttp://physics.byu.edu/

Email list

You should subscribe to the physiosdergraduate email listas soon as you dedtbge a major in
the Physics and Astronomy Department. To subsajibéy physics.byu.edu, then click the
Undergraduate tab, then Mailing LisfThe department will communicate with you frequenily e-
mail regarding special events, employment oppadtits)ischolarships, etc.

Department Organization
Department Secretary Diann Sorenson, N273 ESC, 422-5387

Department Chair Ross Spencer, N281A ESC, 422-2341
ross_spencer@byu.edu

Associate Chair
& Undergraduate Advisor Harold Stokes, N271 ESC, 422-2215
harold stokes@byu.edu

Teaching Majors Advisor Duane Merrill, N143 ES(A422-2255
dm358@physics.byu.edu
Undergraduate Coordinator Bret Hess, N251 ESC, 422-2108
bret_hess@byu.edu
Undergraduate Research Eric Hintz, N480 ESC, 422-5043
Coordinator eric_hintz@byu.edu

Capstone Project Coordinator Branton Campbell, N261 ESC, 422-5758
branton_campbell@byu.edu

Society of Physics Students (SPSBret Hess, N251 ESC, 422-216&culty Advisor
bret_hess@byu.edu
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Academic Advisement in Physics and Astronomy

College Advisement Center (College of Physical andathematical Sciences)
N179 ESC, 422-627physmath.advisement@byu.edu

Start with the College Advisement Center, 1116 TM&B information on general education and
university requirements as well as major requireisieiVe suggest that you familiarize yourself
thoroughly with the general education and univgngtjuirement sheets as well as the major
requirement MAPs available at the College Advisen@anter. The Advisement Center is very helpful
in answering student questions.

Physics 191. Introduction to Physics Careers andd3earch.
This 1/2 credit hour seminar class, required ohall students, will give you an introduction to
physics major options, career opportunities, asdarch at BYU and elsewhere.

Department Faculty Advisor

The department associate chair, Harold Stokes 2225;stokesh@byu.edus the department faculty
advisor for undergraduates. Please see him ihgwe any questions about your degree program.
Also see him if you need department approval fangfes in your degree program, including the
selected options in the Applied Physics degreeadd feel free to call him, even if you are noésur
who to talk to about some problem or issue.

Society of Physics Students (SPS)

SPS provides many opportunities for informal adwisat by bringing younger students into contact
with older ones. Take advantage of what you camlabout your major from students who are just
ahead of you.

In addition, SPS offers programs each year to igifkgemation about research opportunities, graduate
schools, employment in physics and astronomy, #imek amportant topics.

Undergraduate Research Coordinator
The Undergraduate Research Coordinator (listedeabow. 1) can advise you in preparing for and
finding research opportunities as an undergradstatient.

Capstone Project Coordinator

The Capstone Project Coordinator (listed above.dr) pdvises applied physics majors in choosing a
capstone project, and evaluates the project wéthntoring faculty or professional.

See the course flow charts and degree descriptiohslow.



Degree Programs

All degree requirements are listed in thiedergraduate Catalognd are available on handouts from
the College Advisement Center. We also includeloarts in the following pages that show
prerequisites and suggested ordering of coursdbdorarious majors.

A special feature of these degrees is the requimenfea culminating experience: a senior thesis fo
the B.S. Physics and B.S. Physics-Astronomy, atoaproject for the B. S. Applied Physics degree,
and of course student teaching for the B. S. PRy&saching degree. The department Undergraduate
Research Coordinator and the Capstone Coordinsgerjepartment Organization, p. 1 above, for the
name and office location of this faculty membes prepared to help you find a advisors who can
supervise a research project that fits your interasd needs. The opportunity to actudtphysics in
your research project, in addition to learnaimputphysics in the classroom, will greatly enhanceryou
understanding of physics and your excitement apourt discipline. See the section on senior thesis
and capstone projects in this handbook.

1. BS Physics

This degree provides a solid grounding in phystceeeded for contemporary applications of physics
or further study of physics or astronomy. Thishis tlegree students should pursue if they desire to
continue with graduate study in physics, or if thegire to work in a research environment requiang
broad-based education in physics with significaett in the principal subfields. This degree i®als
appropriate for those who want a solid foundatioa research science before pursuing professional
study in business, law, medicine, or other areas.

2. BS Physics-Astronomy

This degree provides a solid grounding in physiith an emphasis in astronomy. It is a strong plsysic
degree which prepares students for graduate stualsttonomy or astrophysics. It also provides algoo
background for graduate study in physics or fofgesional study in business, law, medicine, ormthe
areas, while satisfying a strong undergraduatedsten astronomy.

3. BS Applied Physics

This degree provides the basics of the disciplinghgsics while leaving great flexibility in the
schedule for particular student interests in aplpdieeas. It includes a student-selected, department
chair approved set of elective courses that magken inside or outside the Department of Physics
and Astronomy, tailored to individual student iet&s in applied physics. It is an excellent defpee
those who may continue study in law, business aicimee, computer/information technology or in an
engineering or another science area after thetBSalso appropriate for those who wish to worlain
science or technical area at the BS level in ingustgovernment. It is also an attractive degme f
those undergraduates who have a clear vision ofichéal educational goals in physics and wish to
take advantage of the flexibility in this prograflective classes are cleared by the associate (e
pg 1.) These 12 hours must consist of a cohestmf£ourses with an identified educational goal.
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Nine hours must be upper division (300-level onad)pthree hours must be 200-level or above.

Sample electives tracks
(There isgreat flexibilityfor a choice of emphases: technology, busindsssdiences, pre-professional, etc. As soon as
possible, meet with Asst. Chair to define an emishearsd choose 12 hours of electives in this emghasi

Acoustics Phscs 461 and choices from Ec En 380, 487, Ma@n

Biophysics biology, biochemistry, PDBio 568.

Computer Science/Computer EngineeringCourses in computer programming, information teddgg
networks, humerical analysis (math), computer esgjiimg that fit your career goals.

Electrical Engineering (graduate school preparatiof. EC En320, 324380 and 400 level courses
Materials Science (graduate school preparation)Phscs 451, 452, 581, Chem 105, 106 or Chem 11, 1
Microelectronics/Semiconductor DevicesChem 105, Ch En 381, Phscs281 or 581, EC En 4bPbists 587,
Stat 361.

Nuclear Physics (power generation for industry or Mvy): Phscs 360, 451, 452, Me En 422.

Optical Communication Engineering: Phscs 471, 571, EC En 380, 555,562.

Optical/Laser Engineering: Phscs 442, 471, and/or 571, EC En 466, 555, abé/r

Premedicine, Prelaw (including patent law), Prebusiess:Courses required to prepare for these professional
schools.

4. BS Physics Teaching

This degree is designed for those who plan to tpaghics at the secondary level. It includes caurse
for teacher certification as well as a substamtiedy of physics courses designed to provide
fundamental understanding of the discipline andpestive on science and its role in the modern
world.

Teacher certification requirements are differerg¢aich state and many states offer several paths to
certification. Seevww.aip.org/statistics/trends/reports/teacher.tdrfind out where to get the latest
information on certification requirements in thatss that interest you.

(Note: Some teaching students prefer to put inenefiort and get the B.S. Physics degree while
completing the education courses required forfoeation. Another option is to get the B.S. Applie
Physics degree, and select the education clasgesiasmphasis. This gives you the option to teach
continue to graduate school, or work in indust@ontrary to what the Education Department may say,
it is not necessary to get a teaching degree thipa

Degree Course Flowcharts

Charts showing suggested sequences of courseseredysites for each of the four bachelors degrees
are included on the following four pages.



B.S. Physicq

Prerequisite

v

Notes:

1. Math 112 (Calculus I) preparation is assumetigh school.

2. If you want a more formal versus applied matitppration, and perhaps a math minor, take the
It requires 3 moreshitnan the left track.

3. Senior Thesis is required; join research gtoydr. year. Credit in Sr. year in 498R.

4. Physics 416, Writing in Physics, can replacglBi6, and can help you write your thesis. Take

it when your research is essentially complete.

(Optional) Concurrent > math sequence on the right.
(MATH 112)
Suggested Caleulus| [ Or equivaler
semeste Or equiv v FWSpSt e
s N -
Freshman MATH 113 PHYS 101 | " PHYS 121
1 Calculus I Phys Careers Mechanics
\/ \)FWSpSI - & Researc FWSE
¢ Ol e A
MATH 302 § MATH 313 PHYS 123
2 Adv Eng. Math | @ | Linear Alg Waves, optics thermo
(oA J J
I Q FWS.
Soph v 2 p FWSDS\' / <
MATH 303 OR 334 & g/'AIT'ﬁ 314 EHYS 230 | PHYS 220
Diff. Equations o alculus many omputational El &M
3 q g \_ variable: ) Physics(1.0 hrs) ec ad )
‘D FWSt
Q P A 4
%_ MATH 303 OR 33 PHYS 222
€| Diff. Equations Modern Phys
4 8 L
‘V/‘|>< FW
Juniol [ PHYS 321 PHYS 330 PHYS 318
5 Mechanics % Computational Math Phys
Phys 121 also Physic: (1.0 Take 318 as
FSt FSK soon as you
PHYS 430 PHYS 360 have preregs
Computational -
6 Physics (1.0 hrs) Statistical/Thermal
WSL W
Senio PHYS 441
7 Elec & Mag
FSk
8 _ \ F or W take
(Phys 416) Writing in PHYS 47Dptics Exit Exam
Phys. Alternative:Engl 316 P 2321% L2math sec E:; Iz?\;l: Required,
FW g no grade
w Can also take Jr. ve WSL

PHYS 140
Electronics (1.chr)

:

L Recommende
PHYS 145 (CHEM 105)
Expt. Phys (1.d7r)
WSty FWSpS
PHYS 240 (PHYS 198)
Sci Appar atus Review physics &
Desian. Fal(2.c hr) math Prereq: 121
¢ FSr Optional £' block class for
missionaries, others who
PHYS 245 need to review
Experiment in F
Contemp Phys 2.0hr

WSL

Senior Thesis
(Begin in Jr year
or before) 498R

PHYS 451
Quantum

1
|

F

A 4

PHYS 452
Quantum

[

w

Other optional advanced courses:
(Prerequisites in parentheses)
399R Internship

429 Astrophysics (instru. consent)
517 Mathematical physics

545 Plasma Physics (321, 360, 441)
561 Acoustics

571 Laser Physics (222, Math 344)
581 Solid State Physics (222)

585 Thin-film Physics (222)

513R Various tobic




Notes:

when your research is essentially complete.

w

Can also take Jr. ve

1.
B.S. Physics — Astronomy 2
4.
(MATH 112)
Suggested Calculus | " ...Or equivaler
semeste @ @ -—7F——F" e
Or equiv v Fwsps:t e
e N T
Freshman MATH113 L N\ PHYS 121
1 Calculus |1 \ PHYS 191 Mechanics
\ J Phys Careers
FWSpSI FWSt
/ or \ ) & Research
MATH 302 § MATH 313 PHYS 123
2 Adv Eng. Math | @| Linear Alg Waves, optics, thermjo
SN J
Fwsp  Fwsps FWSE
= ~ ' \
Soph S [ MATH 314 PHYS 230 PHYS 220
3 - | Calculus many Computational ‘' Elec & Mag
g \_ variable: ) Physics(1.0 hr) r J
v o + FWSpSi =7 FWS
e (R
MATH 303 OR 334| 8 ([ \1aTH 303 OR 33 PHYS 222
4 L Diff. Equations g Diff. Equations \ Modern Phys
@)
—EerﬁWSpk ~ [ FWSp FW
Juniol (* pHYS 321 - PHYS 330—) BHYS 318
Mechanics | oo »| Computational
5 . : Math Phys
Phys 121 also reqd. Physic: (1.0 hr
N v Take 318 as
FS
¢ St mPRvs 430) | | soon asyou
Computational L
6 Physics (1.0 hrs) prerequisites
Seni Taketwo of the following:
ento Phys 360, 442, 452, 471; (PHYS 441)
7 they are shown in grey boxes. L Elec & Mag
l FSt
8 (Phys 416) Writing in E::rzszﬁgggtﬁ;n PHYS 442
Phys. Alternative:Engl 316 S FW Elec & Mag
WSL

\

Math 112 (Calculus I) preparation is assumed it Isichool.

Physics 441 and 442 are recommended for thosenmggar graduate school.
Senior Thesis is required; join research group dyd® Jr. year. Credit in Sr. year in 498R.
Physics 416, Writing in Physics, can replace Erdg@,&nd can help you write your thesis. Take it

Prerequisite

v

(Optional) or

PHYS 140
Electronics (1.chr)

FSt {L

[

PHYS 145
Expt. Phys (1.chr)

. Concurrent
selection >

(PHYS 198) PHYS 127or

Review physics & exam

math Descriptive
198: Optional 1 block class FWSpSu
for missionaries, others who

PHYS 227

(Engl 316)
Technical writ.

FWSpSI

PHYS 360
Statistical/Thermal
Preq Math 303 or

224 ar conciirrel

need to review [
F

Solar Syste|

J

vF

PHYS 228

gallactic asti

Stellar, extra-

[

w

Vs

PHYS 451
Quantum

-

lF

PHYS 452
Quantum

w

Senior Thesis | PHYS 329 A
(Begin in Jr year Observational
or befor¢) 498F L Astronomy )
y W
( N
PHYS 427
Astrophysics
A Y,
F
F or W take v
EXIt Exarm PHYS 428
Required, Astrophysics
no grade phy
W




Notes: 1. Math 112 (Calculus I) preparation suased in high school.

B.S. Applled PhySiCS 2. There igyreat flexibilityfor a choice of emphases: technology, busindsssdiences, pre-
(The two previous Applied Physics degrees professional, etc. As soon as possible, meetAs#t. Chair to define an emphasis and choose 1&hou
of electives in this emphasi§ee policy, sample tracks 3-4 pages earlier.

will be merged into one) 3. A capstone project or senior thesis is requigdrt by So. or Jr. year. See section in thislhaok.
(MATH 112) 4. Physics 416, Writing in Physics, can replacelBidg, and can help you write your thesis/report.
Suggested Calculus | R Or equivaler Take it when your research is essentially complete.
semeste equiv Fwsos e : Prerequisite
e I e ) =
Freshman MATH 113 PHYS 191 " PHYS 121 PHYS 140 c
1 Calculus Il Phys Careers a Mechanics Electronics (l.(hr) (Optional) oncurrent o
N J & Research FWSE =4 >
‘/ \FWSDSI l
, ( N[ PHYS 198
MATH 302 qéc MATH 313 PHYS 123 PHYS 145 (Review physicl &
2 Adv Eng. Math | @ | Linear Alg Waves, optics, ‘herm[: | Ext Phys (1.cr) math Prereq: 121
T\ J
Fwsg @ FWSt WSL Optional ' block
Soph 2 FWSpS > V\\( ¢ ~ class for
S( MATH314 ) PHYS 230 PHYS 220 PHYS 240 missionaries, others
E Calculus many Computational 1 Elec & Mag Sci Appar atus who nee'czi to review
3 2 variable: ) Physicg(1.0 hrs) L J\ {_ Desian. Fab (2 hr)
= FWS \
$ v FWSpSI Best corjcurrently with 20 d FSr (RCHEM 105& g
= FW PHYS 245 ecommenae
030554 (o3 on e ) [Tz | [eman
- Equat £ | Diff. Equations Modern Phys Contemp Phys 2.0hr e FWSpS!
(O
FW or FWSpS| e I W WSL FWSPSt

PHY 492R/498R 12 Hours of

Juniol PHYS 321 PHYS 33-0 PHYS 318 Capstone project ) .
5 Mechanics gﬁmP“tatl'or?al Math Phys or senior thesis, electives in
Phys 121 also required ySICS ( I') Take 318 as start Jr yr or before your chosen
FSt ¢ FSk zoon as you emphasis, in
- N ave almost any
EHYS 43_0 | prerequisites field, mostly
omputational _
6 L Physics (1 hr) ) gggrggg level
WSL '
Senio PHYS 441 (PHYS 451) Clear with
7 Elec & Mag Quantum Asst. Chair
(see note 2).
FSr l F NG
v
Phys 416) Writing in PHYS 47Dptics
8 I(:’h . o - Prereq: 220, 123, math s PHYS 442 (PHYS 452) For W take
ys. Alternative:Engl 316 Recom: 318, 441 Or | Elec & Mag Quantum Exit Exam

Required,
w FwW WSL w no (g]rade




B.S. Physics Teaching

Notes

1. For details of teacher certification requiretsesee the Education Advisement Center, 120 MCKB.

Prerequisite

v

N

[

PHYS 140
Electronics (1.chr)

|

FSr {L

-

PHYS 145
Expt. Phys (1.chr)

-

WSL¢

s

PHYS 240
Sci Appar atus
Desian Fab (2. hr)

G

FSk

(Engl 316)
Technical writ.

FWSpSI

PHYS 191
Phys Careers

& Researc

FWSL

(PHYS 198)
Review physics &
math Prereq: 121

2. Physics 230, Chemistry (105&106) and Meterplighys 137) are highly recommended
3.12 hours of electives: At most 6 hrs. from the following®hscs 137, 167, 281, 310, 311, 313kst 291,
Phil 423*. At least 6 hrs. from 300-, 400-, or 889el physics courses, not including 310 or 311is(2

321, 461, 471 are highly recommended).
Seewww.aip.org/statistics/trends/reports/teacher.tdrfind out whom to contact to get the latest
information on physics certification requirementsaistate that interests y

198: Optional 1 block class
for missionaries, others who

need to review

PhySci 276
Exploration

Teaching

;

[

PHYS 127
Astronomy

FWSpSI

IP&T 286
Instructional
Technology

FWSpSI

PHYS Elective
(3.0) (471-Optics
recommended)

ScEd 350
Adolescence

1

PhySci 377
Methods
Instruction

Esl

Fwspst [\

y FW

PHYS Elective (6.0)
(321, 461, 471

cEd 352

S
Exceptnl. Ed

PhySci 378 & ScEd

379 Practic, management

ScEd 353
Multicultural Ed.

- Concurrent
Suggeste (Optlonal) >
semeste
/S
Freshman MATH 112 (or Or equiv PHYS 121
1 AP) Calculus | >| Mechanics
— FWSt
FWSpSI
4 N\
MATH 113 ( PHYS 123
> Calculus Il Pl Waves, optics, thernjo
G /
FWSt
Y\ I
4 2\
Sophomd™ \/ ATH 302 MATH 313 EIHY?&ZI&O
3 Adv Eng. Math Linear Alg ec ag
. - FWSt
v FWSt ¢ FWSpSI
4 PHYS 222
MATH 303 OR 334 M'TT'? 314 Modern Phys
4 Diff. Equations S;gé;f many
~ ' - FW
FW or FWSpSt \ FWSpSI
i 4
Juniol MATH 303 OR 33
5 Diff. Equations
G
FW or FWSpS
Rel. 491 PHYS Elective (6.0)
6 Science/religion (321, 461, 471
Phvs/Matt recommended)
Senio Rel. 492
Science/religion
7 Phvs/Matl
FW FW
8

recommended)

FWSpSi

(See Notes #2,3 and B.S. Physics

chart for possible physics
electives and prerequisites)

y FWSpSI

ScEd 476R

Or 496R

Internshiy
EW

Note: Some teaching students prefer to put in raffcet and get the B.S. in Physics while complgtine teaching courses needed to certify. Anatp&on
is to get the B.S. Applied Physics, and selecethgcation classes as your emphasis. These ogfiamthem the option to teach, continue to gradsel®ol
or work in industry. Contrary to what the EduoatDepartment may say, it is not necessary to tgaching degree to certify to teach.




Undergraduate Research

You should become involved in research as earpoasible. By participating in research you begin to
learn how a scientist does science and how thatdf@ecommunity works. To learn what opportunities
are available you can:
1) See how physics professors are involving undergri@du Go to physics.byu.edu then
Undergraduate then Research Opportunities at BY&lk to professors and other students.
2) Attend the undergraduate seminar each yeapartt get involved in research (this will be
organized and advertised by the Society of Phy&iadents);
3) Attend research meetings (a department segregargive you the times and locations).
4) Talk to the department's Undergraduate Resé2oondinator;
5) Learn about internship programs at other ustins, including industry.
The research can be interdisciplinary and may wevoésearch groups in different departments.

Physics B.S. students are required to complegnar thesisn a research topic they choose, under the
direction of a faculty member. Applied Physics &nis are required to completeapstone projear a
senior thesis. We also encourage Physics Teashidgnts to participate in scientific or educatlona
research (with a possible senior thesis or capgiarject).

Those that complete senior theses usually joirs@areh group as juniors or before.

Research with Faculty

Most faculty members are eager to involve undengaes in their research. Contact any faculty
member to find out what opportunities there areyfar (some with pay), and when research group
meetings are held. S&esearch Opportunitiesunder the Undergraduate link on our website.

Internships and Research Fellowships Outside of thBepartment

Students preparing to complete a Capstone PrajecBenior Thesis may want to pursue a summer
research assistantship or internship as a mednadihg your research experience and broadening you
experience by doing research away from BYU.

On the undergraduate page of the department websiehénternship Opportunities page for
descriptions of internships at university, governtnand industrial labs. It also has web linkd thid
be helpful.

If you are looking for summer internships, Januang early February are traditionally the time tplgp
(March may be too late).

Physics 416 A and BA/riting in Physics

As you plan your thesis and capstone experiencst aigyou will want to take Physics 416 A and B,
Writing in Physicgather than English 318echnical writing. The Physics 416 course is designed to
help you write your senior thesis, to consolidatanprofessional writing skills, and to develogiif

long habits for writing-in-physics. Take the cauwhen your research is essentially completed and y
are ready to write. Instructor consent is requicednroll, to confirm that your research is mostly
completed. Physics 416 is broken into two partsmd B which are offered in Winter semester.

Senior Thesis and Capstone Project in Physics ands&konomy

9



A senior thesis is required of all B.S. Physicg] 81S. Physics/Astronomy Majors, including 2
credit hours of Physics 498R. A capstone prayesenior thesis is required of all B.S. Applied/glbs
majors, including 2 credit hours of Physics 492R@8R.

Physics is fundamentally a research science. We tthimk you can really understand what physics
is without doing research and communicating thalte$o others. Furthermore, after you graduate, y
will be going somewhere else. Where you go will efep in large measure on what kinds of
recommendations you have and on what experiencelsaxe had that make you stand out from the crowd.
Letters written by research advisors are genenailgh more effective than those written by teacbérs
classes. Your research advisor will know you be#ted those who read your letters will give moréve
to the comments of someone who has worked clos#tyyau than to those of someone who taught you in
a class. Finally, research is fun. The senigsithend capstone projects provide you with oppdstia
make a significant contribution to science.

Please go tphysics.byu.eduhen Undergraduate to find requirements, deasllitemplates, report
archives and other resources for the capstonehaststexperience and reports.

Financial Support

The Department is sometimes able to give finarstigport through research assistantships.
Applications are filled out online at the departinerb site for undergraduates. Application deadin
usually come around in August for Fall semestecdbeber for Winter semester and February for
Spring/Summer. Applications are online and annednda email. You may want to choose a faculty
advisor and research topic early enough in youojuear (or beforejo apply for this support. The
BYU Office of Creative Studies (ORCA) also offersignificant number of undergraduate research
scholarships each year, for which applications lileaslcome around two or three times each yeae. Se
their website (orca.byu.edu) for more informatidfiote most research-related summer jobs,
internships, and related opportunities are spo&eby March. January is the time to start looking
seriously for summer research funding!
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Undergraduate Activities and the Society of PhysicStudents

The Department of Physics and Astronomy and thée8oof Physics Students (SPS) together host
many activities each year to enhance your undeugtacexperience. Besides giving you a chance to
make friends with other physics and astronomy nsagoid the faculty, these activities will help you
make career decisions, get involved earlier inaegein the department, and stay better informeaiab
current events in physics and astronomy.

These activities are announced in all physics grdduate classes. In addition, we regularly send
announcements to all physics majors via the unddtgite email list (see pg. 1 to subscribe). Scemak
sure you check your email regularly. You can alsbiigformation about activities and opportunities o
our SPS home page, which you can access from gretde=nt home page at physics.byu.edu.

You can expect an activity about once a month dufall and Winter semesters. These will include

two or three socials, field trips to labs and higbh industries, and undergraduate seminars. The
seminars might feature discussions of career optioofessional preparation and employment
statistics, new discoveries in physics and astrgngqmeparation for graduate school, and how to get
involved in department research as an undergrad{¥aia are also encouraged to attend the department
colloquia Wednesdays at 4 pm to hear presentatiorzswide range of scientific and educational

topics).

The BYU chapter of SPS hosts a vigorous outreashrpm for area schools, from elementary to high
schools. It s great fun to bring fascinating physics demonistnagquipment to these classrooms and
assemblies and excite younger students about heanmore science. The kids and teachers love it, and
you gain valuable experience. Students are encedragparticipate at least once a semester. Check t
SPS web page for details on how to become involved.

We strongly encourage you to become a member ddiseety of Physics Students. With a $20 annual
membership fee, you become affiliated with the Aioear Institute of Physics and receive a
subscription td’hysics Todaythe physics professional magazine, as well dsedournal of
Undergraduate Research in Physiasad theSPS NewslettelThese publications and electronic
resources will help you keep up to date in thersm®eand career aspects of physics and astronomy.
Check the SPS web page to find out how to joimitenal SPS.

At BYU, all our activities are co-sponsored by thepartment and the SPS officers. We collect nd loca
dues, but urge that you join SPS for the excelpeilications you will receive. You are invited tib a

the activities regardless of your membership inné&onal SPS. Once a year new SPS officers are
elected at one of the activities. These officeretmegularly with the SPS faculty advisor (see3)go

plan and carry out activities for physics and astroy undergraduates.

You can also be inducted into Sigma Pi Sigma, thehsociety of SPS, if you are in the top 1/3 of
your class, and have participated in physics sermpportunities (tutoring, outreach, etc).

Please get involved and enrich the experience & BY yourself and others!
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How Do | Find Out What Is Happening In Physics andAstronomy?

How do you find out about exciting current devel@ms and discoveries in physics?

On the internet: Google “Physics news” orghysicscentral.comfocus.aip.organd
physicsworld.com.

There is an excellemmail physics and astrononmgws serviceprovided by the American Institute of
Physics. It sends about a page of exciting updates a week. To subscribe, simply send
email tolistserv@aip.org Leave the subject blank and for the message waidd physnews”.
Try it!

The Department of Physics and Astronomy holdgartment colloquium each week of Fall and
Winter semesters (Wednesdays at 4:00, C215 ES@)spéakers talking about current research. All
faculty members and graduate students participateeise colloquia, and notices are posted near the
department office. Undergraduates are invited amd@raged to attend, especially when the topi¢ is o
interest to you personally. You can usually tedhfrthe announcement how specialized the presemtatio
is likely to be and thereby decide whether it wilit your level of understanding. Get in the halbit
checking this announcement each week.

In addition to the colloquia, mamgagazines and journalsggive widely accessible reports of the most
current developments in science. You might r8a@nce Newsr Scientific Americarr Discoveror
another similar publication on a regular basistrth what is new and exciting in the disciplineuYo
can join SPS and get reduced rate subscriptiossrte physics journals that will be interesting and
informative.Physics Todays the U.S. physics community’s monthly publicatmn events in physics
throughout the world. We strongly recommend that gbtainPhysics Todayy joining SPS and read

it regularly. Go beyond your textbooks to learn iikahappening now that you might want to be a part
of in your future work.

Finally, note that research groups in the departreld weekly research meetings or seminars. As you
get acquainted with faculty members doing reseanchapproach the time when you will participate in
an undergraduate research project, ask about thi@aes of groups you are interested in, attend them
for a period to learn what is current in our dememnt and how you might fit in.
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Planning for Life After Graduation

Because physics and astronomy provides a broadjtmackd, physics or astronomy graduates take
many career paths which are impossible to coves. it it's safe to say that almost all either b
soon after graduation or go on to graduate studissme field.

To hear about career and graduate school oppaasizibu should subscribe to the physics
undergraduate email listo subscribesee pg. 1.

Finding a job

Who hires physicists? The American Institute of$#ts has a list of companies in each state thad hi
physicists with a bachelors degrdtp://www.aip.org/statistics/trends/states/stdte.h

1. Get ideas from the American Institute of Phy§ieseer Services, at www.aip.org/careersvc/ .

2. Register online with the Career Placement Cett0 ELWC, early (September) in the academic
year you graduate. Recruiters and students nowefioth other online. Updatethe information
throughout the year, as employers will be searctheglatabase.

3. Get help with interviewing skills, resume wrdirjob hunting strategies. The Career Placement
Center offers seminars in these skills.

4. Get all the information you can information dwe firms that you might be interested in from thebw
and employees.

5. Get experience in the field you are interestedRiesearch or internship experience always helps.

Applying to graduate school

Before you do anythingread the excellent guide to preparing and applingyraduate schools:
Planning for Graduate Studies in Physics and RelateFields, which you can find on the web at
http://www.aapt.org/Resources/Planning-for-Gradig&tigdies.cfm

There are many types of graduate schools thateayeimerested in physics majors. These include
schools in physics, engineering, computer scidawe,medicine, business, geophysics, chemistry,
meteorology, biophysics and bioengineering, Abmost all science and engineering schools will
provide you with a teaching and/or research assitsthip to pay for all or most of the costs of graiu
school; don't skip grad school because of finahf@ars. Law and medicine have special procedures
and advisement centers on campus. For the othgesiaaal timetable might be:
1. Early in the fall of your last year, start rasdgng graduate schools. Resources are

a) www.gradschoolshopper.conAlP’s online guide to graduate schools in physiod related

fields. Look for other guides for engineering arder schools pro

b) general web searching, university web pages

c) faculty members in the field you are interested

d) first-hand information from visiting the schami talking to faculty on the phone

e) information the schools will gladly send you
2. Take the entrance exams required in the fafireefou graduate. For most science grad schodals thi
includes the general and specialized GREs.
3. Send for application materials. Apply to severalduate schools. Apply to a spectrum of schaols,
that if one class of schools doesn't accept yooth&n class might find you attractive and you wiill
have opportunities to study.
4. Observe deadlindsr applications, letters of recommendation, adsEnding admission exam
results. Some of these are as early as Decefobadmission the next fall, and most will be andary
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or February. These are especially important t@¥olbecausénancial aidis given with acceptance to
most schools, and when this is handed out, they sapport you, even if they find you a very attiae
student for late admission.

5. If a school accepts you, ask for financial Helgravel to the school to see if it matches yoteriests.

Skills and Attributes of Successful Physicists
The following is taken from the American InstituwtePhysics Publication, Preparing Physicists for

Work (1997)

What do industrial employers look for in a scienti$? (from a major technical consulting firm)
Problem solving skills
Personal impact: ability to work in team environtp@mmunicate, personal presence
Drive, aspiration and initiative
Leadership

What skills are most frequently used by industrialphysicists in their work? (From a 1994 survey)
IN ORDER OF FREQUENCY OF USE

Problem Solving

Interpersonal skills

Technical writing

Business principles

Management skills

Specialized equipment and procedures
Statistical concepts

Advanced mathematics

Physics knowledge

OCOoNoOo~wWNE

What skills are most frequently used by universityphysicists in their work? (From a 1994 survey)
IN ORDER OF FREQUENCY OF USE

Problem Solving

Technical writing

Physics knowledge

Advanced mathematics

Interpersonal skills

Statistical concepts

Specialized equipment and procedures
Management skills

Business principles

CoOoNOORWNE

Summary: Physicknowledgds not the most important thing you can learn dUB Learning to solve
problems, work with others in teams and communieagi are the skills that employers value and
employees use most. You can gain all of these @®h student if you learn to study with otheritew
and speak clearly, and learn how to solve problienasy field. Since course grading typically redsr
only problem solving and physics knowledge, youdniediscipline yourself to acquire the habits of
working and learning cooperatively and of commutincawell. Participating in a research group will
also help you gain these skills.
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Career information and statistics

Knowledge and skillsrated asmportant by physics bachelors 5 to 8 years
after graduation.

Primary Field of Employment

Engineering,
Math & Science Software

Scientific problem solving
Symthesizing information
Mathematical skills*
Physics principles®
Lab or instrumentation skills*
Scientific software*
Knowledge of physics*®
Modeling or simulation

Product design

Computer programming*

Software development*

0 28 50 ¥h 1] 25 a0 ¥h 100
Percent "Very Important"

$,3 6WDWLVWLFDO 5HVHDUFK &HIDXNULYH 6 WKGBRKHORL

What Do High School
Physics Teachers Teach?

Recently Hired Teachers with Physics Degrees

39%
Exclusively
Physics

Other Subjects
34% 27% Math
Mostly Some |—» Phyglcal Science
i i hemistry
Physics Physics Biology

Applied Science

The average teaching load is 5 classes per term.

Source: AIP High School Physics Teacher Survey, 2005



Career statistics for
Bachelors Degree in
Physics (aip.org)

Figure 5. Postbaccalaureate plans of
physics seniors, 1987 to 2003.
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301 Physics or astronomy graduate study
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Other graduate study
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Year of Bachelor's degree

Note: Survey was not conducted for the class of 2002,

AIP Sratistical Research Center, Plvsics and Axtrononty Senior Report.

Private Sector |
High School

Civilian Gov't, FFR&DC”
College & Universities |
Active Military

Other |

Bachelor’s Starting Salaries

Physics Bachelor’s of 2005 & 2006

Employer

Private Sector STEM

Private Sector non-STEM

Active Military

High School Teachers

College or University

0 10 20 30 40 50

Typical Salaries in Thousands of Dollars

Typical salaries are the middle 50%, i.e. between the 25th and 75th percentiles.

STEM refers to positions in Science, Technology, Engineering, and Math.

60

Figure 7. Initial employment sectors of physics bachelors.
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Table 1. Field of employment by selected employment
sectors, physics bachelor classes of 2002 & 2003.

Sector of Employment

Private

Sector
ﬂ__..-’u
Not Science or 41

Engineering

Engineering 26
Computer, Info, Systems 16
Physics or Astronomy f
Other Science 9
2

Education

AP Staifstical Research Center, Initial Employment Report,

8QHPSOR\PHQW IRU SK\VLFLVWYV

DYJ XQHPSOR\PHQW LV
W\A\SLFD ORZWYKXW ORRRBYW

Civilian University
Government & College

%o Vo

1) G

30 5

8 22

41 46

i1 5

0 13

ﬁ

SK\VLFDO VFLHQFH DQG HQJLQHHULQJ
PDMRUV "K\" B3K\VLFLVWYV
DUH SUHSDUHG WR ZRUN LQ D ZLGH

UDQJH RI ILHOGYV
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Masters Degrees in Physics
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PhD Degrees in Physics
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Studying Physics
Most physics majors learn more if they discuss fsyand homework with other students. This also
prepares you for the world of work, where you \pilbbably work in teams. The Undergraduate Study
Room, N333 ESC is good place to meet with othesjgisymajors. Ask the department secretary
(N281 ESC) for the code to the door. Make friewtth others in your classes so you can work
together.

Reading and Writing
Reading and writing are important parts of beirsglaolar. Textbooks provide depth, but you will also
want to develop a habit of reading for breadthaAsember of the Society of Physics Students, you
will receive a subscription tBhysics Todaya monthly publication of the American Institute o
Physics. This publication will keep you abreasadivity in the physics community and provide you
with feature articles that will help you learn @&w developments in physics. You can also gain
insights from the hundreds of books written by stigts that try to interpret their science for the
nonspecialist.

This business of writing is serious. Someone oad® 8l write so | will know what | think." You can
understand technical material that is laden witlreéigns by just reading it and especially not by
skimming it. You rapidly overload your circuits. &lstudy of science then treats you very badly
because it is hierarchical in structure, i.e. ylwags build on what went before and as soon as what
went before starts to get mushy, there is onlynétdid distance you can go from where you are. To
know what they are thinking, many physicists writeey translate derivations into their own words
and notation, they identify and note things thattton't understand and try to pinpoint the diffizu
often in the process solving their own misundeditagn Some try to reduce long derivations to an
outline of the key steps. Many physicists fill fatek after notebook of reading notes that accompany
their study. If you don't already have it, it ig@d habit to get into.

A "reading journal” will be a good place to writatdor yourself the derivations and proofs of the
theorems and major relationships that are the lodsisur study. Your writing in this journal will

very informal. As you read texts and listen to lees, summarize important sections by translating
them into shorter versions in your own words. Wdtsvn what the equations mean. Identify and write
down the conditions under which a given result tnaysed. Try to identify and categorize
mathematical techniques that have general appligalbéyond the specific problem that you may be
using to illustrate the technique. Identify andtesdown things that don't seem clear. Can you pimipo
why a thing seems unclear? "Talk" to yourself! Labikgs up in other books so that you resolve the
guestions you pinpoint.

Physicists also need to develop skills in formating. Proposals have to be written. Reports have t
be written. Communications with other scientistgehto be written. Books have to be written. The
cycle of research is only complete when the resiltesearch are written and published. A common
complaint of employers about employees as they@efeom the universities is that they "cannot
write." Communication skills, including writing dld, whether used as a practitioner of sciencesedu
in a career that you have not yet envisioned, seitlve you well. Welcome opportunities to practice
writing as you encounter them in the curriculum.
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Physics A and BWriting in Physics

As you plan your thesis and capstone experiencst aigyou will want to take Physics 416 A and B,
Writing in Physicgather than English 318echnical writing. The Physics 416 course is designed to
help you write your senior thesis, to consolidatanprofessional writing skills, and to develogiif

long habits for writing-in-physics. Take the caushen your research is essentially completed and
you are ready to write. Instructor consent is neglto enroll, to confirm that your research isstiyp
completed. Physics 416 is broken into two parenA B which are offered in Winter semester.

Scholarships

Undergraduate Scholarships Available Through BYU

Brigham Young University offers scholarships teeselstudents who have demonstrated a serious and
diligent commitment to academic excellence. CortfaetFinancial Aids Office for further information
about University-administered scholarships.

The Department of Physics and Astronomy also awarsnber of different scholarships each year.
All of these scholarships are intended for studeiitis an excellent academic record and who have
financial need. The College of Physical and Mathgral Sciences also awards a number of
scholarships. When you apply for a department sehbip, you will automatically be considered for a
college scholarship as well.

For more information about these scholarshipsugiiolg how and when to apply, see
gardner.byu.edu/scholarstop the internet.

Join the physics email list to get announcement®abthese scholarships.To subscribesee pg 1.

22



Student Employment in the Department of Physics andstronomy
Generations of physics majors have benefited bgmiogy positions in the physics department as
teaching assistants, readers, and laboratory astsst

To find out about employment opportunities you dd@ubscribe to the physics undergraduate email
list (see pg. 1)

Types of Jobs

Each semester the Physics Department hires anargber of students to assist in the educational
process. These employment opportunities are vaduaitl only to give financial assistance but also to
allow interaction with the faculty, and provide &dihal exposure to physics. This type of exposure
often enhances the understanding of students aiahes their own personal educational experience.
Below is a description of the employment opportiesieind an indication of the duties and the reduire
background necessary to qualify for each posifibany positions require a depth of understanding
consistent with junior or senior status as a plsysiajor, but there is ample opportunity for studeait
the sophomore and even the freshman level.

Jobs for students in the department include
Secretarial help in the department office
Grading homework and examination papers
Assisting in the department demonstration area
Assisting in the laboratory equipment area
Tutor in the department tutorial laboratories
Laboratory instructor
Laboratory assistant in upper division courses
Assisting in the planetarium
Research assistant with faculty supervision
other positions as needed

How to Apply
Go to physics.byu.edu then Undergraduate then Stittfaployment
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Computers

Knowing one’s way around a computer is very impatrta a physicist. The machines are everywhere
and do almost everything. Experimental physicises them to control experiments and collect and
analyze data. Theoretical physicists use them tdefrend understand physical systems. Teachers of
physics use them to demonstrate physical concéptaally all physicists use them to communicate
with one another. As a physics major you shouldettgya range of computer skills. Many of these are
generic skills that will serve you well no mattelnat career path you follow.

Computers in the Department

The department has a large number of computersngfrogm personal computers (PCs) to more
powerful workstations (DEC Alphas, Hewlett-Packarts.) and servers. Some are in department
teaching and research laboratories, some are idegp@tment computer center (N212 ESC), and
others are in the offices or workspaces of facaiftg staff members. Most of these are connectdukto t
University network and to the Internet. Some of i&s are reserved for teaching purposes, while
others are available for more general use. Mostefjeneral use computers are either located in or
accessed from N212 ESC. Ask the department seg(&ta81 ESC) for the code to the door.

How Do | Get Access to the Department Network and Hnail?

Accounts on the department networks are availabéd Physics and Astronomy majors. To have a
computer account set up on our PC networkcsegputer support on the department webpage.

You can also get help by visiting the CSR office6R&nd, or by phone 422-6776 or 422-7390.

The Department of Physics and Astronomy makes siktemse of email to communicate with
students and employees. Since the University is prowiding an e-mail box for all students and
employees through RouteY we expect this usagectease. \We encourage everyone to regularly
check their RouteY e-madr have their RouteY e-mdibrwarded to an account that they do check on
a regular basis. Please subscribe to the physasraraduate email ligsee pg. 1).

RouteY e-mail boxes can be accessed through thpusahkiosks. They can also be accessed from any
computer that can run a Web browser such as Netswapternet Explorer or a POP-capable email
program like Eudora. If you wish to be able to ascine e-mail or other campus computer facilities
from home it will be necessary to obtain an accauittt an off-campus ISP (internet service provider)
Visit it.byu.eduto see details and what other technologies ardall@to students (see “Products”)

You will also find that some specialized softwaseised in the Physics curriculum. This software
includes compilers, computer algebra packages, noah@nalysis packages, data acquisition and
analysis, and specialized text processing. If sasclia which you are registered requires accedsdo t
software you will automatically receive an accoontthe appropriate computer system if you do not
already have one. If you would like access to sbitware for other classes (where it is not regl)iemn
account can also be requested from the computgosugtaff.

Accounts on the more powerful Unix workstations, ameggeneral, only available with the permission
of the faculty member to whom that system is agsign
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Are there rules | need to know about?

There are several rules that you must follow. Theskide:

1. Itis a violation of the Honor Code to accesmsmit, or store pornography using university
computers.

2. You may not gain access without permission ta dainformation stored on the system by other
users.

3. You may not use software to which you do notehavegal right.

4. You are requested to priomly items that are required by your physics cewvserk You should be
frugal in the use of this privilege. If materialganted for personal use, you must pay the departm
Budget Office at the rate of 5 cents per page.deléa not print for friends and associates. If this
privilege is abused and we are unable to contrsiscdhen access to printing will be restricted.
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Technical Support

When you begin to work on your senior thesis ornvweu take Physics 450, you will likely do some
work in the physics shops. The performance of modey experimental physics research, as well as
physics teaching, often requires the ability tostorct elaborate and specialized experimental or
laboratory apparatus to measure physical phenowret@monstrate physics principles in class.

To provide the required technical support, the Dipant of Physics and Astronomy maintains an
Electronics Shop, a Machine Shop, and a Vacuum .Shdptime department staff operate and
supervise these shops to give assistance to thkyfand selected advanced students in the
performance of both research and teaching actviSéudents who do research under faculty
supervision in the department, including those whaenior thesis projects, are advised on thefuse o
these shops by their supervising faculty member.

The Physics Department Electronics Shop is locat€tl51 ESC. The personnel are trained to
maintain, service, repair, and calibrate most efdlectronic measuring equipment and small
computers in use in both the research and teatdlagatories of the department. The shop personnel
are also trained to carry out limited design anastmction of simple electronic devices and
specialized circuits; they also maintain catalays fes of available electronic equipment to aidhe
procurement of new instrumentation. Students ce@ive instructions on the use and limitations of
instruments and measuring techniques and advit®wrto construct simple electronic devices or
make modest modifications.

The Physics Department Machine Shop is locatedl®3NESC. The shop is equipped with metal
lathes, mills, and grinding equipment capable ghiprecision fabrication of mechanical equipment.
These machines are not available for student udlewing appropriate instructions and training,
advanced students can be given access to a lath#ing machine, and a drill press in the student
shop area of the underground laboratory north@Byring Science Center. Work is submitted to the
shop through the department faculty or staff memder supervises the student's research program.
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