OPTI 415/515 Optical Specifications, Fabrication, and Testing
This is a 3 credit course offered for undergraduate students with senior standing in Optical Sciences and Engineering or for graduate students who have taken 502 or equivalent.  This course is offered in the fall. 

Overview

This course provides students with practical knowledge of optical fabrication and testing methods and develops skills for specifying optical components.  Topics covered are summarized here, and provided in the syllabus:

1. Properties of optical systems, definition and measurement 

1.1
Performance of optical systems

1.2
Introduction to interferometry

1.3
Other system metrics

2. Optical components 

2.1
Flat mirrors

2.2 
Spherical mirrors

2.3 
Optical materials

2.4 
Windows and prisms

2.5 
Lenses

2.5 
Aspheres

3. Optical assemblies 

3.1 
Alignment

3.2 
System Testing

The laboratory class OPTI 415L/515L is strongly recommended.

Goals for the student
1. Functional knowledge of current manufacturing and testing methods, with an emphasis on practical issues that guide design decisions.

2. Skills for specification of optics, including demonstrated abilities for:

· Tolerancing

· Use of standards

3. Demonstrated skills for complete specification and defining test procedures for 

· Flat and spherical mirrors

· Coatings

· Optical materials

· Windows and prisms

· Lenses

· Aspheres

4. Functional knowledge of interferometers and their issues for optical testing

5. Functional understanding of optical system specifications and measurements 

Grading :

OPTI 415 (undergraduate)

Grades in this course will be derived half from exams (two mid-terms and a final) and half from regular homework, reports, and quizzes. Some homework solutions will be submitted as complete reports or drawings. These will be graded on presentation as well as content.

50% homework

25% midterm exams

25% final exam

OPTI 515 (graduate)

For graduate credit, graduate status and additional work will be required. In addition to the homework and exams, two additional reports will be assigned over the semester. These will require independent research or design. One 15-minute technical presentation will be required.

40% homework

20% midterm exams

20% final exam

20% Independent reports/presentation

415/515 Syllabus, Fall 2009

Each bulleted topic is expected 30 minutes in class presentation and discussion
1. Properties of optical systems, definition and measurement 

1.1
Performance of optical systems

· Optical systems, first order parameters

· Measurement of efl, distortion

· Measurement of radii, index, thickness

· Image quality metrics
PSF, MTF, encircled energy

· Diffraction limit, relation to wavefront


· Intro to aberrations, Zernikes

1.2
Introduction to interferometry

· Intro to interferometry
· Interpretation of fringe patterns
· Types of interferometers
· Phase shifting and vibration insensitive interferometers
1.3
Other system metrics

· Alignment, optical axis definition
· System alignment, effects of misalignment
· Transmission, stray light, coatings
· Environmental standards
2. Optical components 

· ISO drawing standards
· Drawing format explanation
2.1 Flat mirrors

· Specification of flats

· Fabrication of flats

· Measurement of flatness

· Measurement of finish, coating, cleaning

· Specification of coatings

· Measurement of coating, durability
2.2 Spherical mirrors

· Specification of spherical mirrors

· Fabrication of spherical mirrors

· Test of spherical mirrors

2.3 Optical materials
· Optical glass, optical materials

· Special materials for UV, IR, and mirror substrates

· Inspection for material defects

2.4 Windows and prisms

· Fabrication of windows, thickness and wedge

· Transmitted wavefront testing

· Issues with testing windows

· Specification of prisms, materials

· Fab & testing prisms as sub-set of windows

2.5 Lenses
· Specification of lenses

· Fab & centration of lenses, edging, seats

· Specification of doublets

· Cementing, centering, testing as a sub-assy

2.5 Aspheres
· Specification of aspheric surfaces

· Fabrication of aspheres, mid spatial frequency

· Null tests for conics

· Alignment of null tests, spec by conjugates

· Tests for aspheres using null optics

· Slope measuring tests for aspheric surfaces

· Off-axis aspheres

· Lenses with aspheric surfaces, centration

3. Optical assemblies 

3.1 Alignment
· Centered system assembly

· Centration of assemblies

· Alignment of two mirror telescopes

· Alignment of folded systems, spectrometers

3.2 System Testing
· Testing of systems, acceptance

· Testing of systems, diagnostic, remedies

· Boresighting multiple systems

· Other system tests, stray light

