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Lanthanum Gallium Bismuthide

Literature Reading Assignment

Read the following paper before class:

Mark G. Morgan, Meitian Wang, Wing Yan Chan, and Arthur Mar, “Lanthanum Gallium Bismuthide, LaGaBi2,” Inorg. Chem. 2003, 42, 1549-1555.

To prepare for discussion, answer the following questions to turn in:

1.  Explain how the information in Table 2 results in the formula LaGaBi2 rather than LaGaBi4.  How many formula units are contained within the unit cell?

2.  The most important results of the band structure calculations are presented in Figure 7.  

(a) Explain why this figure only considers the [Ga6Bi12]18– substructure.  What happened to the lanthanum?  

(b) Summarize the conclusions about Ga–Ga bonding in this material including the evidence from Figure 7 and bond distances.

(c) Describe the conclusions about Ga–Bi bonding in this material.  Be sure to discuss each type of bismuth, explaining how Figure 7 supports the argument.

(d) Explain using any relevant bond distances or figures from the paper why the Bi–Bi bond is strengthened when the [Bi3] ribbons are involved in the entire covalent framework.

3.  Explain the basic idea behind X-ray Photoelectron Spectroscopy (XPS).  How does it work?  Why do you think the authors conducted XPS studies on this material?  What were they trying to learn?  What conclusions did they draw from the XPS data?

