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ROSSIN COLLEGE OF ENGINEERING AND APPLIED SCIENCE:

Department of Materials Science and Engineering

Proposed New Course

	1. Proposed new course number and course description (as it will appear in course catalogue):


MAT 4XX. Materials for Nanotechnology  (3)

Viewing the nanoworld through transmission electron microscopy and scanning probe microscopies.  Why nanoscale materials have different physical properties from their bulk counterparts.   Classes of nanostructured materials.  Fullerenes, carbon nanotubes, nanoparticles and wires of metals and semiconductors, inorganic nanoparticles, and nanoporous materials.  ‘Top-down’ and ‘bottom-up’ nanofabrication.  Current and potential future uses of nanomaterials.  Graduate version of 3XX involving additional project work.  Credit will not be given for both MAT 3XX and MAT 4XX.  Prerequisite:  MAT 33 or permission of instructor.  Kiely.
	2. Instructional mode (lecture, recitation, laboratory, seminar, independent study, or other) and number of contact hours per week:


Lecture for 3 contact hours per week.

	3. Rationale for proposed new course:


Nanotechnology is emerging as one of the most influential and exciting scientific endeavors of our generation. It is important that we educate our engineers and scientists to understand the materials science issues that relate to this rapidly developing and highly interdisciplinary field. 

The course was developed and delivered by Professor Chris Kiely on an experimental basis in the Spring 03 and Spring 04 semesters. In Spring 03 it was offered as a MatPac course and was delivered by internet, broadcast to 7 Penn State graduate students in addition to 12 Lehigh students. In Spring 04 it was not offered as a MatPac course but still attracted 9 Lehigh students, two attendees from local industry (Agere and Minerals Technologies) and 2 other Lehigh staff members who audited the course. The student overall ratings were 4.5 and 4.8 in Spring 03 and Spring 04 respectively.

	4. Academic impact on programs affected by new course:


	A. Is the proposed course to be cross-listed?


It is not cross listed yet but may be in the future.

	B. Identify any known effects of the proposed new program on other programs at the University. 


This course should not affect other programs, although it will draw students from other science and engineering departments in the university. No equivalent Lehigh course exists at present. This course is slated to become one of two required core courses in the new Graduate Certificate Program in Nanomaterials proposed by the Department of Materials Science and Engineering.   It will also play a key role in the minor in nanotechnology.

	C. If there are known effects, individuals in charge of the affected programs must be consulted about the proposed new program and the following information provided:


	(1) Who was consulted?


	(2) Is the proposed new program acceptable to all other programs affected?


	(3) Will any changes be required in the affected programs?  If so, please describe below:


	D. Does the proposed new program affect the University’s commitment to diversity in any way?  If so, please describe below:




This new course will not have any negative impact on the University’s commitment to diversity.

	5. Resource Impact


	A. Provide impact statements in the four areas listed below:


	(1) Library impact statement (attach statement if provided by LTS – SEE BELOW)


To complement the recent subscriptions to some Nanotechnology oriented journals (e.g. Advanced Materials, Advanced Functional Materials, Nanoletters, Journal of Nanoparticle Research) the library will also need to stock up on a small selection of Nanotechnology texts that have been appearing in print over the past year or two. 

Statement from Sharon Siegler, LTS:

These courses play to our collective strengths and no new journals are needed. The Library routinely acquires new titles in nanotechnology, electron microscopy, and logical applications.  Faculty who teach these courses should also submit requests for useful additional material.
	(2) Computer impact statement (attach statement if provided by LTS)



No impact expected.

	(3) Faculty impact statement (how proposed program affects load on existing faculty or requires new faculty)



Prof Kiely will continue to deliver the course as part of his normal lecturing duties.

	(4) Facilities impact statement (how proposed program affects load on existing facilities or requires new facilities)


The intention is to offer this course (via the internet) to other MatPac universities (e.g. Penn State) as well as to our own Lehigh students.  This requires the use of the video conferencing classroom (#451) in Whitaker Laboratory. 

	B. Provide a statement indicating who will assume financial responsibility for any new resources required:


No new resources are required to run this course.

Engineering:  Materials Science and Engineering

Proposed New Course

	1. Proposed new course number and course description (as it will appear in course catalogue):


MAT 4YY.  Strategies for Nanocharacterization (3)

Nanocharacterization techniques: their suitability for specific measurements.  Special attention to spatial resolution, detection limits and accuracy for scanning electron microscopy, transmission electron microscopy, X-ray analysis, diffraction analysis, ion beam techniques, surface techniques,  atomic force microscopy and other scanning probe microscopies, and light microscopies and spectroscopies.   Graduate version of 3YY involving additional project work.  Credit will not be given for both MAT 3YY and MAT 4YY.   Prerequisites: MAT 403 (may be taken concurrently) or consent of instructor.

	2. Instructional mode (lecture, recitation, laboratory, seminar, independent study, or other) and number of contact hours per week:


Standard 3 hours of lectures per week.

	3. Rationale for proposed new course:


Lehigh is nationally and internationally famous in scanning electron microscopy and transmission electron microscopy, and these subjects are well covered by existing courses.  However, we should not allow our students to imagine that these are the only techniques available for nanocharacterization.  This course provides information on a broad sweep of a myriad of techniques that contribute in different and complementary ways.    The course will also serve as a significant contribution to the growing interest in nanotechology on this campus.

	4. Academic impact on programs affected by new course:


	A. Is the proposed course to be cross-listed?


Not at present - but we are open to offers.

	B. Identify any known effects of the proposed new course on other programs at the University. 


This course, as well as serving many students in the doctoral programs at Lehigh, will contribute specifically to both the Minor in Nanotechnology and to the Graduate Certificate Program in Nanomaterials 

	C. If there are known effects, individuals in charge of the affected programs must be consulted about the proposed new program and the following information provided:


	(1) Who was consulted?


The committee that prepared the Minor in Nanotechnology and the committee that prepared the Graduate Certificate in Nanomaterials and the faculty of the department.

	(2) Is the proposed new program acceptable to all other programs affected?


Yes.

	(3) Will any changes be required in the affected programs?  If so, please describe below:


The programs might be compromised without it.

	D. Does the proposed new program affect the University’s commitment to diversity in any way?  If so, please describe below:


There is no negative impact on the commitment to diversity.

	5. Resource Impact


	A. Provide impact statements in the four areas listed below:


	(1) Library impact statement (attach statement if provided by LTS – SEE BELOW)


Additional books required for this course will be books that the library will acquire anyway, either for general research use or in connection with the course Materials for Nanotechnology.

Statement from Sharon Siegler, LTS:

These courses play to our collective strengths and no new journals are needed. The Library routinely acquires new titles in nanotechnology, electron microscopy, and logical applications.  Faculty who teach these courses should also submit requests for useful additional material.
	(2) Computer impact statement (attach statement if provided by LTS)


None.

	(3) Faculty impact statement (how proposed program affects load on existing faculty or requires new faculty)


This course will normally be given by Charles Lyman and Alwyn Eades and can be fitted into their schedules and that of the Department.

	(4) Facilities impact statement (how proposed program affects load on existing facilities or requires new facilities)


None.

	B. Provide a statement indicating who will assume financial responsibility for any new resources required:


This will be a standard elective in the Department of Materials Science and Engineering.  That Department will assume responsibility for the course.
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