CHALCOGENIDE GLASSES COURSE. Spring Semester 2011 (Prof. Yong Gyu Choi)
Chalcogenide Glasses, Homework No. 1 (01.26.11)
(Set 1)

1. Take a look at the glass forming region of As-S system on the 13th slide of lecture 3 and Ge-S system on the 20th slide. You can also find some thermal or physical properties plotted as a function of molar fraction. Explain the observed variations of the properties based on the topological model. 
2. This time, try to explain the same variations of the properties in connection with the number of homopolar bonds relative to the number of heteropolar bonds and the bond energy of each chemical bond involved. 
3. You have compared the effects of the topology and the chemical ordering in simple binary glass systems. Here, make your own opinion on which one looks more influential to the property variations. 
(Set 2)

1. Here, we have chalcogenide glass with compositions of Ga2S3-Na2S. Suppose that every Ga forms tetrahedral unit with S. Try to draw atomic arrangements around Ga based on assumption that chemical bonds between Ga and S are purely covalent.
2. Try to draw atomic arrangements of Ga under the same situation to above, but at this time assume that the chemical bonds between Ga and S are basically ionic. Use the concept of network former, charge compensator and network modifier that can be used when describing oxide glass.

3. Which local structure looks more reasonable to you?
(Set 3)

1. You may notice that glass people usually write their glass compositions in terms of compound, e.g., 20Na2O-80SiO2, for oxide or fluoride glasses. On other hand, for chalcogenide glasses, compositions are usually written in terms of element like this, e.g., 25Ge-10As-65S. Make your opinion upon the reason why the notations are different.
