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Analysis and design of common photonic systems such as fiber optic communication links, optical sensing systems, and optical signal processors. Topics include component overview, basic system design, and expected degradations along with mitigation techniques.  An oral presentation of a research project is required.

Goals

1. Students should develop skills in the design, modeling, and analysis of photonic systems, and a photonics vocabulary adequate for future work or study.
2. Students should develop an understanding of how photonic systems differ from electrical/electronic systems, the advantages and disadvantages associated with each, and when each is recommended in various design scenarios.
3. Students should develop an understanding of the principles and effects guiding the design of a photonic architecture, including signaling, power budgets, wavelength-division-multiplexing (WDM), dispersion, optical amplification, and optical filtering.
4. Students should become familiar with the various photonic components and the analyses and limitations associated with them.
5. Students should develop an understanding of the effects and techniques associated with basic digital photonic communication links.
6. Students should develop an understanding of the principles and unique capabilities of optical fiber sensors, including multiplexed sensing, multi-parameter sensing, and custom fiber construction.
7. Students should be able to select a topic of interest from a refereed journal or conference proceeding and prepare a talk of appropriate level for presentation to their classmates.
Objectives

After successfully completing this course the student should be able to:

1. Adequately describe optical radiation and determine appropriate quantities and characteristics to describe quantities of interest in system measurements such as intensity and power, frequency, and polarization state.
2. Prepare a system architecture and link budget to assure adequate power delivery to nodes within a system, including provision for margin.
3. Design a system architecture and wavelength plan to implement a WDM solution where appropriate.
4. Determine the optical fiber limitations to system performance caused by loss and dispersion.
5. Determine the impact of optical source emission and modulation characteristics to system performance.
6. Determine the impact of detector and receiver characteristics to system performance, especially the impact of noise.
7. Determine the appropriateness of optical amplification in a fiber system, and determine its impact on system performance.
8. Analyze and design simple sensing architectures based upon simple fiber optic sensors.
9. Determine the impact of link performance to quality of a digital link, namely BER.
10. Transform a research paper into an interesting an informative talk directed to their peers.

11.  Submit written homework and a project this is clear, concise, informative, ant that conforms to standard writing guidelines.
Linkages

ECE Department Goals for Undergraduate Education (Adopted September 29, 1999)
Each Electrical and Computer Engineering graduate shall:

Goal H1:
have demonstrated a facility for independent learning.

Goal H2:
be prepared for continued professional development.

Goal H3:
demonstrate an ability to communicate effectively in oral, written, graphical, and visual forms.

Goal H4:
posses an understanding of how contemporary issues shape and are shaped by mathematics, science, and engineering.

Goal H5:
be able to understand the role of the professional in the global society and to understand diverse cultural and humanistic conditions.

Goal T1:
have completed a general engineering science core by the beginning of the junior year, and shall have completed a discipline-specific technical core.

Goal T2:
have demonstrated the effective use of the contemporary tools of the engineering profession such as computers, data analysis and management, instrumentation and experimentation, and human and information resources.

Goal D1:
have participated in team design experiences in which the client is distinct from the faculty supervisor(s).

Goal D2:
have demonstrated the ability to communicate technical material effectively in writing, in one-on-one meetings, and in group presentations.
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