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Introduction

N0 are we? (instructors)

nat Is the class about?

NO are you? (students)

nat do you expect from this class?
Our motivation

How this class Is going to be taught
How you are going to be graded
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Who are we?

 Chunyu Zhao, assistant research professor
Lab: RM560
Tel: 626-6826
Email: czhao@optics.arizona.edu

e Jim Burge, associate professor
Office: RM522
Tel: 621-8182
Email: jourge@optics.arizona.edu



mailto:czhao@optics.arizona.edu
mailto:jburge@optics.arizona.edu

What Is this class?

A seminar type class. Guest speakers will
teach most of the classes.

It is all about “practical optics” — how to
make things work well and cost effectively
In real life.

1 credit
Meet in 432 every Wednesday 2-3:15.



Who are you?

* Tell the class about yourself: name,
background, what research you are
currently doing, what interest you to come
to this class



Motivation

Why do we offer this class?
Fourier optics can’t solve every problem

Something can’t be learned from text
book. You learn it by doing it.

We want to prepare you better for the real
world jobs



Example 1

* You need a singlet lens, yet you can’t find an off-
shelf one. Somebody has to make it for you.
How does he know what you want?

You need to provide a lens drawing including
following information:

— Material

— Nominal dimensions

— Tolerances

— Coating

— etc.



A typical lens drawing

Fadius  Powerf Clear aper.

Radius  4016rance i Edge Diameter Thickness
Irreg. diameter. diameter tolerance S tolerance Wedge
13.539 TFPF 5/3 206
31.18 H1.05 4.45 H1.05 0.05
b4.643 TFF 513 29.0
E
Motes: v
1. All dimensions in inches, o0
2. Material: Optical glass per MIL-G-17 4 type BKY =3
ochott Mo, 517642 O
nd=1.5168£0.0005 =842 £0.8% striae
Grade A, fine anneal =X
3. murfaces marked "P" palish to power /irreqularty p
indicated c
4. Manufacturer per mil-0-13530
a. surface quality B0 - 40
b. ourfaces marked "C" coat with high efficiency
coating with average reflectance per surface £ 0.5%
from 420 - BB0 nm
7. surface marked "53" fine grind and blacken with no
buildup
g. Bevel edges at 45 degrees to 0.5 max face width DR
9. Diarmeter to flat is 19.952 (REF) with surface sag
of 5977 £0.05 an surface 31 CHI
APP
mample Element SCALE -




Example 2

 What is a good optical design?
— Best performance on paper?
— Manufacturability
— Alignment
— Tolerance



Offner Relay
"

Object
Offner Relay:

Image

Another design. Slightly better performance, but is it a better design
than Offner Relay?

Object

Image



Example 3

 Aware of the available technologies
— You need an aspheric lens, how do you make
it?
e Diamond turning
Molded glass
Molded plastic
Diffractive
Refractive-Diffractive hybrid
 What are the pros and cons for each technology



Example 4

* Engineering details: how to make an
Instrument work as desired at low cost
with high yield?

— Everybody knows how an interferometer
works. Not everybody knows how to make
one that people would like to pay for. What's
the secret?



Example 5

e System engineering: optics must work with
mechanics, electronics and software. So
we need to look at things on system level.
— Digital projector
— Laser barcode scanners
— CD/DVD pickup lens



How the class Is going to be taught

 |nvite experts in specific areas to give
guest lectures

 The experts choose a topic that must be
“practical”

* Not all the topics listed in the course
outline will be covered



How are you going to be graded?

e 1 page summary for each seminar (total 60
points). Turn it in the beginning of next class.

A final report and presentation (40 points). Last
2-3 classes will be devoted to in-class
presentations.

— 15 minutes presentation

— Topics can be
* Pick a technology not covered in the class and elaborate it

 How an optical instrument works and identify at least one
engineering challenges

» A practical project you complete
» Anything else in “practical optics” category
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