PHYSICS 411L/611L, ECE 411L/611L
OPTICS FOR SCIENTISTS AND ENGINEERS LABORATORY
Syllabus, Fall Semester 2020

Laboratory: T 3:30-5:50 or W 3:00-5:20 Room: South Engineering 112
Semester Credit Hours: 1

Instructors: Department Office: Phone:

Dr. Andrew B. Croll Physics South Engineering 212B 413-320-3810

Andrew.Croll@ndsu.edu

Dr. lvan T. Lima Jr. Electrical & Computer
Engineering 101-E E.E. Bldg 231-6728
Ivan.Lima@ndsu.edu

Dr. David A. Rogers Electrical & Computer
Engineering 101-J E.E. Bldg 231-7216
David.Rogers@ndsu.edu

Office Hours: (Dr. Croll) 9:00-12:00 M, Zoom
Meeting ID: 941 1650 9880
Passcode: 277338

Reference Text: Optics (Fifth Edition) by Eugene Hecht

Physics/ECE 411L Prerequisite: Physics 252, University Physics Il
Physics/ECE 611L Prerequisite: Physics 252, University Physics Il or equivalent
Corequisite: Physics 411/611 or ECE 411/611

Course Objective

The goal of this course is to provide students with the fundamentals necessary to enable
them to successfully apply optics in their respective disciplines. This will be accomplished through
hands-on use of state-of-the-art equipment in conjunction with classroom discussions in the
corequisite lecture course to experience and understand the most important concepts and
phenomena of optics.
Classroom Expectations

According to NDSU Policy 333 (www.ndsu.edu/fileadmin/policy/333.pdf), attendance in
classes is expected. We can make some accommodations for missed lab due to COVID, but this is
not a Hyflex class, it is in person only. If you feel at risk, contact Dr. Croll to discuss options.

Veterans and student service members with special circumstances or who are activated are
encouraged to notify the instructor as soon as possible and are encouraged to provide Activation
Orders.

Attendance at laboratories is mandatory unless excused for a valid University approved
reason. Do not attend if you are ill. Excused absences must be made-up and zero credit will be
awarded for unexcused absences.

Composition of Final Course Grade
The final grade will be determined as follows:
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Ten basic labs 70%
Project 30%

Graduate students will be graded separately and will be expected to have a more
comprehensive understanding of the material. A total average of 89.5% of the possible points or
more ensures an A, 75.5 to 89.4% ensures a B, 59.5 to 75.4% ensures a C, 49.5 to 59.4 ensures a D
and below 49.5 will be an F. Depending on the class average, curving may be applied to grades;
however the lowest passing final grade (C or higher) in the course will always be 50% or higher.

Americans with Disabilities Act for Students with Special Needs

Any students with disabilities or other special needs, who need special accommodations in
this course, are invited to share these concerns or requests with the instructor and contact the
Disability Services Office (www.ndsu.edu/disabilityservices) as soon as possible.

Academic Honesty Statement

The academic community is operated on the basis of honesty, integrity, and fair play. NDSU
Policy 335: Code of Academic Responsibility and Conduct applies to cases in which cheating,
plagiarism, or other academic misconduct have occurred in an instructional context. Students found
guilty of academic misconduct are subject to penalties, up to and possibly including suspension
and/or expulsion. Student academic misconduct records are maintained by the Office of
Registration and Records. Informational resources about academic honesty for students and
instructional staff members can be found at www.ndsu.edu/academichonesty.

Laboratory results must represent the work of your two-person lab team.

Course description
This is a 1 semester-credit-hour senior undergraduate/first year graduate level laboratory
course with minimum course prerequisites (University Physics 11, electricity and magnetism). The
corequisite lecture course based on the text Optics, Fifth Edition, by Hecht will provide the
background required for performing the experiments. Students will be paired to maximize their
hands-on experience.
The anticipated schedule is as follows:
First and third weeks—no lab
Ten weeks—one three-hour lab per week
Three weeks—Iaboratory five-hours per week to work on major-related experiment
Dead week—students present results—three classroom hours
All students will perform ten experiments to be completed in three-hour blocks. A major experiment
related to the student’s academic major (engineering, chemistry, physics, etc.) using optics will be
selected by groups of three to four students for the last four-week project. Students will present their
results to the class during Dead Week and write a research paper on this experiment. Students will
be graded in this course on their experimental apparatus and approach and will receive a separate
grade in the lecture course based on their paper, their presentation and their explanation of the
results.

Lab Notebooks

All students must have a lab notebook, with the pages numbered consecutively, in which all
notes and experimental data, including graphs and tables, will be entered. The suggested notebook
is Lab Book Large, 43-581, available in the NDSU Bookstore.
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Lab Report Preparation

General comments

1. Read the experiment description posted on BlackBoard before coming to lab.

2. Lab reports will be prepared using Microsoft Word (pdf format will not be accepted).

3. Images, plots, etc. will be prepared in MatLab, Excel, or your favorite software and inserted
into the Word document. MatLab and Excel are available on the SE112 computers.

4. Lab reports will be submitted using BlackBoard Assignment. Reports are due 1 week after
the lab is scheduled to be completed. Late reports will not be accepted and will result in
no credit (except for exceptional excused delays such as medical or blizzards).

5.
Tentative Laboratory Schedule
Week | Lab Number Topic
1 No Lab
2 1 Detection of light
3 No Lab
4 2 Absorption
5 3 Index of refraction, total internal reflection, and critical angle
6 4 Lenses and simple lens systems
7 5 Preparing optical fibers and fiber optic numerical aperture
8 6 Fiber optic light attenuation
9 7 Single-mode fibers
10 8 Optical polarization
11 9 Interference and diffraction
12 10 Spectrometry
13 Major Project Optics project related to student's academic major
14 Major Project Optics project related to student's academic major
15 Major Project Optics project related to student's academic major
16 Present Results Attendance is mandatory for all presentations
17 Paper due Wednesday, December 12 at 1:00 PM
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Optics Lab Report Rubric

- ERLIBg
BOELL | LIOD BEOLEILIES
sppod g o9

Tussw sl sEvNE Y
sypod €L 04T

PRROEREIW
e sabew| sEp
o syEpdoidde jou BIE s34

sppod gL ®ZE

E T
Bunnussp oy senbepeu
BUE So0ELY S0E B

spupcd €L oa gl

[P e L L o
# Wwelwpedds
Big jo soEdud pue esodnd

g o Buip s sepun sEg
sppod gL ®ZE

THIDS,
Mk S8 ARSRIp PRSI B

(= [ =T T Tl = TEE-T T
PEEICD LGE0 BAEL S5 I0N

sy § 09 B

a

B ppLLcoU) BB Sao LB LIS

“Retepdouddeu) pesn spow
pue sfiuyeds s ENoELNY

supd L o L

“ARTBLDCU pESSTOED
BUE AUCBLY P By s
Byl o soedse wesgubs

syupod G L o) ¥l

“Bugsu
o gpun b pue Buipge)

supod g o) ¥l

“Bussi we sebieuy
BB oL BUB 530S BB

spupod § o bl

[P B L L B
& juswusta 8lg

© eadyd pue esodind 81
jo Bupussiepun Eped 4ug

supod g o) ¥l

ey B poU B S BgoU
o Bussw 8 ueuwducs
JolEL BUD R Iy

spupod £ o £

2

uoEEngund
RRRLDOL] DY DUE 5 R0
pijidstiu sy vy P ddnein
e 0 oed o N0 LBREs

sued ing JESE HEoW = eeald

spod gog g

“sabEwyEEp
P om0 LS 40p D BUCOL 0
MBNSEUDO U BIE BBWELE BUDS

O TR

wEdwos
wu s bupoe pequosap
A pou g papacad B Sy

spupod 21 19

PRoEp e seipu peaussud

B joU BB 505 BEQ
spupod L1 036

Bussw so

RO &) LD B D WBLpEt e

B O pads juEopiubE slLo5
spupod 21 19

JLEBLEA AL
8BS PINCD SRR EN
T B Cu 1 LR EELLILICYJLI) | Sy

sy g o) g

“ERLDO @ UDEENDUN S peRds fpeuco
suE spuce, Eepiis Exbo) B u) pUE Ee D & BE0U

sppod 01 o &

‘pewesad LEE D BIE SRS Y
e pE 03 B

uopdes JeRp

B BprpU) Sebelwy “pajege) f@dos s spunbe) pue
sy udeal pues Blp w0 sued (enprpul se pesod
&k sund [Ewewede soE ok u) sau) RS &8
i L S LB LiBSOLED Kjdoud Ul SUBEDLN IS g

suped 6F 09§

‘paisssd fump e sebewyesn
PipA G IR BB B A 10) SeDELIYEE]

wuod 02 o &

“PEE RS INIUBD & BSOS L 0 sl pue
psodnd BUp o BLip LB SiBp N DRUioo PUE BKo Yy

suped 6F 09§

HOOGBOU
oy pedey fpeeu smnduce Ag peessust senm

B SUEE PSSO E SBM §i $B BLOP & B JBUM
pOLEERp Jmep seon Bu s Eus B g ino pessos
SLIDEDEUDT U L) A IS B0 [ EIBHLE L0 e

spnod oL @ g

v
PELBA B0V JO SRAY]

DO WO 08 B3RO0

Jeumugsl puge
LB OBy

suops snb
wodad g

w e By
pume Buypoid

soleuy
pUuE e

E T
an

HEHEEA Q)

Lol

BB DL hiy
1617 Ty
BLIER

Updated 8/10/2016



Major Project Lab Component Rubric
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