
University Graduate Committee

Graduate Curriculum

Proposal for New Graduate Course

1. New course effective with what term and year? (i.e., Fall 2008): Fall 2008
2. College: Engineering and Natural Sciences
3. Department: Physics and Astronomy
4. Course Subject/Catalog Number: Phy 585
5. Units: 3
6. Co-convened with: N/A
(Must be approved by UGC prior to submission to UCC. Both course syllabi must be submitted.)
7. Cross-listed with: N/A
(Must be approved by UGC prior to submission to UCC. Both course syllabi must be submitted.)
8. Long Course Title: Modern Astronomical Instrumentation and Techniques
9. Short Course Title (30-character maximum, including spaces): Instrumentation and Techniques 
10. Catalog Course Description (60-word maximum): Principles of optics, statistics, semiconductor physics, and electronics as applied to the detection of light. Topics include:radiant energy; signals and noise; detectors; techniques for imaging, photometry, polarimetry and spectroscopy.
11. Grading Option:
X letter grade

 FORMCHECKBOX 
 Pass/Fail

 FORMCHECKBOX 
 Both

12. May this course be repeated for additional units?

 FORMCHECKBOX 
 Yes

X No

12.b. If yes, what are the maximum units allowed?      
12.c. If yes, may course be repeated from additional units in the same term?









 FORMCHECKBOX 
 Yes

 FORMCHECKBOX 
 No

13. Please check ONE of the following that most accurately describes the format of the course:

X Lecture Only

 FORMCHECKBOX 
 Lab Only

 FORMCHECKBOX 
 Lecture and Lab Combined

 FORMCHECKBOX 
Clinical

 FORMCHECKBOX 
 Research


 FORMCHECKBOX 
 Seminar

 FORMCHECKBOX 
 Field Studies

 FORMCHECKBOX 
 Independent Study

 FORMCHECKBOX 
 Activity

 FORMCHECKBOX 
 Supervision


13b. If the course will be delivered electronically, check ONE of the following:



 FORMCHECKBOX 
 Web



 FORMCHECKBOX 
 ITV



 FORMCHECKBOX 
 Other (hybrid, for example). Please explain:      
14. Prerequisites: (must be completed before taking proposed course): Bachelor’s degree in physics, astronomy or related field. Undergraduate curriculum must have included the full physics sequence, calculus sequence, and electricity and magnetism.
15. Corequisites: (must be completed with proposed course): None
16. If course has no requisites, what consent will be required for all sections?
(Check only one.)


 FORMCHECKBOX 
 Instructor Consent



 FORMCHECKBOX 
 Department Consent



X No Consent Required.

17. Justification for new course (including unique features, if any): Modern Astronomical Instrumentation and Techniques, Phy 585, is consistent with the Department of Physics and Astronomy’s strategic plan to increase the component of instrumentation in the M.S. in Applied Physics degree. In particular, this new course focuses on the design and development of modern astronomical instrumentation.  Our current course, Techniques of Observational Astronomy, Phy 580, focuses on using modern astronomical instrumentation and the analysis of data from modern astronomical instrumentation. Together, these two courses will help make the M.S. in Applied Physics at NAU unique in the state of Arizona – together they will better prepare students for professional positions on the scientific and engineering staffs of major astronomical observatories than the course offerings at Arizona State University and the University of Arizona. In addition, the topics covered in these courses will significantly enhance our students’ chances of securing professional positions with companies like Raytheon Corporation and Lockheed Martin Corporation.    
18.
Is this course required for a new plan?
 FORMCHECKBOX 
 Yes

X No
If plan has not been approved, you must also submit a plan form that includes the addition of this course.
18.b. If yes, has the plan been approved?
 FORMCHECKBOX 
 Yes

 FORMCHECKBOX 
 No

18.c. When?      
18.d. Name of plan:      
19. Does this course duplicate content of existing courses?
 FORMCHECKBOX 
 Yes

X No


19.b. If yes, list every course with duplicate material and estimate the percentage of duplication.      
Letters of support from each department with a course listed above must accompany this form.
20. Will this course affect other academic plans, units, or enrollment?  FORMCHECKBOX 
 Yes
X No

Letters of support from each department affected must accompany this form.
21. Names of current faculty qualified to teach this course: Professor Gary Schmidt, Professor Stephen Tegler, Professor David Koerner, and Professor Kathy Eastwood
22. If this course requires additional faculty, space, or equipment, how will these requirements be met?      
23. Will present library holdings support this course?
X Yes

 FORMCHECKBOX 
 No

24. Approvals

_____________________________________________________________________
Department Chair (if appropriate)






Date

_____________________________________________________________________
Chair of college curriculum committee






Date

_____________________________________________________________________
Dean of College








Date

For University Graduate Committee use only

Approved: ___________________________________________________________










Date

COURSE SYLLABUS

General Information

· College: Engineering and Natural Sciences

· Department: Physics and Astronomy

· Course Prefix: Phy 585
· Title: Modern Astronomical Instrumentation and Techniques

· Semester: Fall 2008

· Clock Hours: TBD (T/TH, 75 minutes each day)

· Credits: 3

· Instructor: Professor Gary Schmidt

· Office Address: Building19, Room TBD

· Office Hours: TBD (1  hour duration immediately following each lecture)

Course prerequisites: Bachelor's degree in physics, astronomy, or related science. Undergraduate curriculum must have included the full physics sequence, calculus sequence, and electricity and magnetism.

Course description : Principles of optics, statistics, semiconductor physics, and electronics as applied to the detection of light. Topics include: radiant energy; signals and noise; detectors; techniques for imaging, photometry, polarimetry and spectroscopy. Examples from stellar and planetary astronomy in the x-ray, optical, infrared and radio. While the general emphasis is on astronomical applications, many techniques are common to any laboratory physics setting that manipulates light.

Student learning expectations/outcomes for this course: The student will be able to understand the considerations that enter into the design and development of modern astronomical instrumentation, including techniques for assessing both the capabilities as well as the limitations of a particular apparatus. This perspective is essential for proper interpretation of empirical results as well as for careers in the development and/or maintenance of research instrumentation.
Course structure/approach: Lecture/discourse highlighting examples from many fields of astronomy and physics, plus occasional hands-on opportunities to view research instrumentation and hear guest lectures from experts in particular fields of work. Problem sets and some computational exercises will be assigned.

Textbook and required materials: "Data Reduction and Error Analysis for the Physical Sciences, 3rd ed.", Bevington & Robinson, McGraw-Hill, ISBN 0072472278.

Recommended optional materials/references:
- "Scientific Charge-Coupled Devices", Janesick, SPIE Press, ISBN 0819436984

- "Detection of Light from the Ultraviolet to the Submillimieter", Rieke, Cambridge Univ. Press, ISBN 0521410282

- "Astronomical Optics, 2nd ed.", Schroeder, Academic Press, ISBN 0126298106
Course outline:

- Photon properties. Radiometry, photon noise, polarization, image formation, interference
- Detector basics. Semiconductor detectors, readouts, infrared arrays.
- CCDs and CMOS detectors.
- Bolometers, image intensifiers, photoelectric detectors.
- Optics review. Telescopes and telescope design. Wavefront sensing.
- Photometry, imaging.
- Signals and noise. Curve fitting, statistical tests.
- Dispersive Spectrometers, including multi-order spectrometers and integral field units.
- Interferometric spectrometry.
- Polarimetry.
- Adaptive Optics.
- Heterodyne receivers.
- X-ray instrumentation.

Assessment of student learning outcomes: Regular problem sets and 2-3 exams, approximately equally spaced through the semester

Grading system: ABCDF

Course policy:

-No retests. Makeup tests only in the event of ailment, validated by a physician.
- Attendance to be voluntary but very strongly encouraged
- Statement on plagiarism and cheating: Plagiarism and cheating are not accepted at NAU and will not be tolerated. Assignments and exams which are suspiciously similar will result in ALL involved students receiving zero points on that assignment or exam, regardless of who cheated off whom. Further instances of cheating/plagiarism will result in an F for the class and in notification of the Dean's office. These policies are consistent with the Departmental and University policies on academic integrity as spelled out in

http://www.physics.nau.edu/COURSES/POLICY/policy.html

http://jan.ucc.nau.edu/academicadmin/policy1.html

and especially Appendix G of the NAU Student Handbook at

http://www4.nau.edu/stulife/handbookdishonesty.htm
Attachments:
Safe Working and Learning Environment
Students with Disabilities
Institutional Review Board

Northern Arizona University

Policy Statements
Safe Environment Policy

NAU’s Safe Working and Learning Environment Policy seeks to prohibit discrimination and promote the safety of all individuals within the university.  The goal of this policy is to prevent the occurrence of discrimination on the basis of sex, race, color, age, national origin, religion, sexual orientation, disability, or veteran status and to prevent sexual harassment, sexual assault or retaliation by anyone at this university.

You may obtain a copy of this policy from the college dean’s office or from the NAU’s Affirmative Action website http://www4.nau.edu/diversity/swale.asp.  If you have concerns about this policy, it is important that you contact the departmental chair, dean’s office, the Office of Student Life (928-523-5181), or NAU’s Office of Affirmative Action (928-523-3312).

Students with Disabilities

If you have a documented disability, you can arrange for accommodations by contacting Disability Resources (DR) at 523-8773 (voice)or 523-6906 (TTY),  dr@nau.edu (e-mail)or 928-523-8747 (fax).Students needing academic accommodations are required to register with DR and provide required disability related documentation.  Although you may request an accommodation at any time, in order for DR to best meet your individual needs, you are urged to register and submit necessary documentation (www.nau.edu/dr) 8 weeks prior to the time you wish to receive accommodations. DR is strongly committed to the needs of student with disabilities and the promotion of Universal Design. Concerns or questions related to the accessibility of programs and facilities at NAU may be brought to the attention of DR or the Office of Affirmative Action and Equal Opportunity (523-3312).

Institutional Review Board

Any study involving observation of or interaction with human subjects that originates at NAU—including a course project, report, or research paper—must be reviewed and approved by the Institutional Review Board (IRB) for the protection of human subjects in research and research-related activities.

The IRB meets monthly.  Proposals must be submitted for review at least fifteen working days before the monthly meeting.  You should consult with your course instructor early in the course to ascertain if your project needs to be reviewed by the IRB and/or to secure information or appropriate forms and procedures for the IRB review.  Your instructor and department chair or college dean must sign the application for approval by the IRB.  The IRB categorizes projects into three levels depending on the nature of the project:  exempt from further review, expedited review, or full board review.  If the IRB certifies that a project is exempt from further review, you need not resubmit the project for continuing IRB review as long as there are no modifications in the exempted procedures.

A copy of the IRB Policy and Procedures Manual is available in each department’s administrative office and each college dean’s office or on their website: http://www4.nau.edu/ovp/regulatorycompliance/irb/index.htm.  If you have questions, contact Melanie Birck, Office of Grant and Contract Services, at 928-523-8288.  

Academic Integrity

The university takes an extremely serious view of violations of academic integrity.  As members of the academic community, NAU’s administration, faculty, staff and students are dedicated to promoting an atmosphere of honesty and are committed to maintaining the academic integrity essential to the education process.  Inherent in this commitment is the belief that academic dishonesty in all forms violates the basic principles of integrity and impedes learning.  Students are therefore responsible for conducting themselves in an academically honest manner.

Individual students and faculty members are responsible for identifying instances of academic dishonesty.  Faculty members then recommend penalties to the department chair or college dean in keeping with the severity of the violation.  The complete policy on academic integrity is in Appendix G of NAU’s Student Handbook http://www4.nau.edu/stulife/handbookdishonesty.htm.
Academic Contact Hour Policy
The Arizona Board of Regents Academic Contact Hour Policy (ABOR Handbook, 2-206, Academic Credit) states:  “an hour of work is the equivalent of 50 minutes of class time…at least 15 contact hours of recitation, lecture, discussion, testing or evaluation, seminar, or colloquium as well as a minimum of 30 hours of student homework is required for each unit of credit.”

The reasonable interpretation of this policy is that for every credit hour, a student should expect, on average, to do a minimum of two additional hours of work per week; e.g., preparation, homework, studying.
