CHEM 296 - Solid State Chemistry
Spring 2019 Syllabus

Instructor: Prof. Michael T. Ruggiero, Ph.D.

Office: W318 Discovery

Email: Michael.Ruggiero@uvm.edu

Office Hours: Wednesday and Thursday 11a-12p, or by appointment.

Course Information
Class: TR 8:30-9:45
Location: Old Mill Annex A207

Recommended Text: Solid State Chemistry and its Applications, Anthony R. West.
Wiley, UK. ISBN: 978-1-119-94294-8.

Course Description and Goals
This class will explore the rich field of solid-state chemistry, from the fundamentals
to modern cutting-edge research. Solid-state materials represent some of the most
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Topical Presentations

You will be expected to prepare a thirty-minute lecture about a solid-state material,
characterization method, or novel application of your choice, pending instructor
approval. The focus should be something ‘state-of-the-art’, and only the most current
ant cutting edge topics will be given the go-ahead. For example, it would not be
appropriate to give a presentation on infrared spectroscopy of solids, but instead the
basics as well as some cutting-edge application or advances in instrument capabilities
and what this implies for future work would be appropriate. Note: Graduate students
will be required to work alone, while undergraduate students will work in pairs.

Student Learning Accommodations

In keeping with University policy, any student with a documented disability
interested in utilizing accommodations should contact SAS, the office of Disability
Services on campus. SAS works with students and faculty in an interactive process
to explore reasonable and appropriate accommodations, which are communicated to
faculty in an accommodation letter. All students are strongly encouraged to meet
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Tentative Course Schedule (*subject to change¥*)

Week Starting | Class Topics

Number | Date Numbers

1 1/14 1-2 Introduction to solid-state properties, crystals,
amorphous  solids, unit cells, symmetry,
crystallography.

2 1/21 3-4 Crystals and diffraction, single-crystal diffraction,
powder diffraction.

3 1/28 5-6 Defects, solid-solutions, color centers, alloys,
dislocations and mechanical properties.

4 2/4 7-8 Characterization techniques, X-ray diffraction,
neutron diffraction, microscopy, spectroscopy.

5 2/11 9-10 Characterization techniques, X-ray diffraction,
neutron diffraction, microscopy, spectroscopy.

6 2/18 11-12 Thermodynamics, phase diagrams, polymorphism.

7 2125 13 Midterm.

7 2/25 14 Bonding in solids, electronics of solids, orbital
theory of solids, extended bonding, semiconductors,
guantum confinement in nanoparticles.

8 3/4 15 Bonding in solids, electronics of solids, orbital
theory of solids, extended bonding, semiconductors,
guantum confinement in nanoparticles.

9 3/18 16-17 Optical and electrical properties, lasers, magnetic

and magneto-optical effec




