SYLLABUS fall semester 2009

CHEM 6090 - ME 6950
Nanoscience and Nanotechnology

COURSE DESCRIPTION

Nanoscience and Nanotechnology make use of materials and systems at a
length scale of few nanometers to few hundred nanometers. Advances in
scientific measurement at that scale and the ability to manipulate material at that
scale, scientists and engineers have found ever increasing uses for nano-sized
metals, semiconductors, polymers, and ceramics to create new functional
materials and a host of other applications beneficial to mankind.

This course is aimed at introducing the important concepts and applications of
nanoscience and nanotechnology to multidisciplinary audience such as chemists,
physics, biologists and engineers. Tools and principles relevant at the nanoscale
dimension will be discussed. It also provides an overview of current and future
nanotechnology applications in materials, physics, chemistry, biology,
electronics, energy and medicine. This course should be suitable for
graduate students as well as advanced undergraduates.

COURSE TYPE: 3 credit hours lecture. This course is cross-listed with
Chemistry Department (CHEM 6090) and therefore is 0 ffered together with
Chemistry Department



INSTRUCTORS: Dr. Ramakrishna Guda (rama.guda@wmich.edu)
Dr. Valery Bliznyuk (valery.bliznyuk@wmich.edu)

CLASS TIME and PLACE: Chemistry Bldg 01260 Tuesday and Thursday
6:30 pm - 7:45 pm

OFFICE HOURS: Tues, Thurs 3:30-5:00 or by appointment 3444 Wood H  all
Tues, Thurs 11:00-12:00 or by appointment G247 CE&A S
Parkview Bldg

OFFICE PHONES: 269-387-2854 (Dr. Guda); 269-276-3213 (Dr. Bliznyuk )

TENTATIVE LECTURE SCHEDULE

#WK. Dates Topic
#1, 9/8 Introduction- Overview of nanoscience
9/10 Theory, definitions and history —
properties at nanoscale
#2, 9/15 Societal implications of nanoscience —
nanotoxicology
9/17 Different classes of Nanomaterials —
Materials, structure and nanosurface
#3, 9/22 Energy at nanoscale — Surface energy
9/24 The Material Continuum- Basic quantum
mechanics
#4, 9/29 0D, 1D, 2D and 3D nanomaterials
10/1 Carbon based nanomaterials — Exam
Review
#5, 10/6 Synthesis of Nanomaterials
10/8 Midterm Exam |
#6, 10/13 “Top-down” approach: Nanolithography,
CVvD, MEMS
10/15 “Wet deposition” techniques (LB, spin-
coating, dip-coating)
#7, 10/20 “Bottom up approach” — Sol-gel

processing, colloidal. Nanoparticles,
organic nanomaterials and self-
assembly

10/22 Structure and properties
characterization of nanomaterials
(Diffraction techniques, spectroscopy
and modeling)



#8, 10/27 Imaging techniques: Scanning and
transmission electron microscopy.
10/29 Scanning probe microscopy techniques
— Exam Review

#9, 11/3 Applications of Nanomaterials
11/5 Midterm Exam Il
#10, 11/10 Solar energy conversion, storage and
catalysis
11/12 Fluorescence microscopy and Imaging
#11, 11/17 Nanoelectronics
11/19 Nanosensors
#12, 11/24 Nanomedicine and Nanobiotechnology

—Exam review

#13, 12/1 Midterm Exam Il
12/3 Student Presentations
#14, 12/8 Student Presentations
12/10 Student Presentations

15 minutes are allocated for each
presentation in addition to 5 minutes of
guestions

#15, 12/17 - Final Exam — Term Paper

TEXTBOOK:
G.L.Hornyak, J.Dutta, H.F.Tibbals, A.K.Rao, Introduction to Nanoscience, CRC
Press, 2008, ISBN: 978-1-4200-4805-6

RECOMMENDED LITERATURE:

A.Nabok , Organic and Inorganic Nanostructure&rtech House 2005

C.Dupas, P.Houdy, M.Lahmani , Nanoscience: Nanotechnologies and Nanophysics
Springer-Verlag Berlin Heidelberg 2007

Hari Singh Nalwa , Nanostructured Materials and Nanotechnolpggademic Press,
2002

PREREQUISITE: Graduate level or approval from the instructor

HOME WORK and assignments are suggested at the end of each topic and the
due dates are also announced in the class.



GRADING: Students will be graded based on their performance on exams,
problem assignments, presentations and term paper.

3 Midterm Exams (@20% each) 60%

Final Exam — Term Paper (comprehensive) 15%
Presentations 15%
Problem Assignments 10%

Grade distribution will be determined by the following table:

Score Grade
91-100 A
91-86 BA
86-81 B
81-76 CB
76-71 C
71-66 DC
66-60 D

<60 E

CLASS POLICY:

Attendence: If you should miss a lecture, be certain to find out what was done
so that you don’'t miss something important. This applies specifically to any
announcements made in class. If you find it necessary to miss an exam, see me
as soon as possible to inform me of the impending absence. If the reason for
your absence is excusable, some kind of arrangement can usually be made. If
this is not possible, call me as soon as possible, 269-387-2854, or as soon as
you return to class. Make-up exams tend to be somewhat more difficult to
arrange due to the fact that more limited field questions are available.
Consequently, questions which ordinarily might not be asked on a regular exam,
tend to be used on make-up exams. At the end of every term, there are people
who have made vacation and/or other plans, which necessitate their missing the
final exam. You are cautioned not to make these kinds of plans, since you will be
expected to be present for the final exam at the date and time it is currently
scheduled.

Homework: Homework assignments are listed in the schedule above. Usually
you will have about one week to complete these. They are to be turned in at the
beginning of the lecture on the due date. Late assignments will not be accepted
for any reason since the answers will be posted shortly after the problems have
been turned in. Homework should be done neatly on clean (lined or unlined) 8
%" x 11" paper with smooth edges and multiple pages should be stapled, (please
NOT torn from spiral binders). You should show all your calculations and place
the final answer in a box. Partial credit generally will be given if you show that



you understood the question and made a good faith attempt to solve it. The
reason for doing the homework is to give you some familiarity with solving
problems similar to those likely to be encountered on the exams. If you do not
understand how to work a problem after the answers have been posted, you
should see me or your laboratory assistant for help.

Honor System (from the WMU Professional Concerns Co  mmittee of the
Faculty Senate): You are responsible for making yourself aware of and
understanding the policies and procedures in the undergraduate (pp. 274-276)
[Graduate (pp. 25-27)] catalog that pertains to academic honesty. These policies
include cheating, fabrication, falsification and forgery, multiple submission,
plagiarism, complicity and computer misuse. If there is reason to believe you
have been involved in academic dishonesty, you will be referred to the Office of
Student Conduct. You will be given the opportunity to review the charge(s). If you
believe you are not responsible, you will have the opportunity for a hearing. You
should consult with me if you are uncertain about an issue of academic honesty
prior to the submission of an assignment or test.



