ChE 702 – Special Topics in Nanotechnology
Fall 2011
Instructor:  Dr. Todd Hoare  hoaretr@mcmaster.ca  JHE-A409  extension 24701
Course Objectives:  This course is intended to give a survey of the key processes, principles, and techniques used to build novel nanomaterials and assemblies of nanomaterials.   Emphasis will be placed on the interfacial properties present at the nanoscale and how these properties can be applied to design useful materials for engineering applications.
Course Structure:  This course will be organized as a series of lectures combined with literature discussion, led by students, concerning the topics covered in the lecture periods.   The course will also consist of a research project on any aspect of nanotechnology or nanoengineering, to be chosen by the student and approved by the instructor.  This project will be evaluated based on a research paper (maximum 15 pages of text) and a presentation (maximum 15 minutes), to be given in the final week of classes.  The research paper must not be directly related to your thesis research, but may be complementary.  Grading will be conducted via the following marking scheme:
	Leading literature discussions – 15%
	Participating in literature discussions – 10%
	Final Presentation – 35%
	Final Report – 40%
Course Schedule:  Six three-hour lecture blocks will be scheduled during the term at times suitable for the class, starting the week of September 12.  Scheduling will be set by e-mail the week before classes are scheduled to begin.  Typically, the first two hours of the class will consist of lecture and the final hour of class will consist of literature discussions.  Final presentations will occur during the week of October 17, while final papers will be due to Dr. Hoare on October 24.  Students will select papers and lead a discussion on that paper (with reference to the principles discussed during the lecture) at various times throughout the term, with the schedule to be set during the first week of classes.
Course Topics:  The following general topics will (tentatively) be covered during the lecture periods.  Course projects may be chosen from within these general topics or outside these topics, as long as the project is approved by the instructor.
Properties at the nanoscale
Fabrication of nanostructures
Bottom-up design (self-assembly)
	Fundamental nanoscale interactions
 	Nanostructured building blocks (micelles, vesicles, nanoparticles, nanogels)
               Anisotropy vs. Isotropy (nanorods, nanotubes, Janus particles, core-shell nanoparticles)
Top-down design (chemical patterning)
               Lithography techniques (electron beam, photo, soft, dip pen), wrinkling
Characterization of nanoscale structures
