NORTHERN ILLINOIS UNIVERSITY

PHYSICS DEPARTMENT

Physics 580 — Solid State Physics Fall 2024

Problem Set #1

Problem Set Due: Thurs., Sept. 5, 2024
Read Kittel: Chapter 1, powerpoint: Geometry of Crystals

1. The points in the figure above are identical atoms. Sketch on the figure
(@) aset of lattice points

(b) achoice of primitive axes

(c) aprimitive cell based on your choice of primitive axes

(d) the basis of atoms associated with a lattice point

(e) the Wigner-Seitz primitive cell



Figure 11 The 14 Bravais or space lattices. The cells shown are the con-
ventional cells, which are not always the primitive cells.



2. Figure 11 from Kittel (5" edition) on page 14.

(a) Describe the difference between type P, I, and F crystal structures.

(b) Which structure has a rhombohedral shape and what type crystal structure does it

have?
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(c) Go to the Web Elements website: https://www.webelements.com/ and fill in the
blanks for the elements Ra and F (click on the crystal structure tab). That is, give
their space group, structure, and unit cell lattice parameters (in angstroms) and
angles. Which one of the structures in Figure 11 above do they belong to?

(d) Why does Kittle label some elements as complex?

(e) Go to the Materials Project website and login: https://next-gen.materialsproject.org/
and find all the crystal structures that F can form into. For example, it can form in
the simple cubic primitive (P) structure along with other structures. Notice that the
Materials Project does not provide crystal structures for several elements (like Ra).

3. Download Vesta (https://jp-minerals.org/vesta/en/) and make a model of the unit cell
for Po (sc), Fe (bce), and Cu (fcc) shown in slide 34 of the “Geometry of Crystals”
powerpoint slide (the powerpoints are on Blackboard in the “Content” section).
Bring you laptop to class on Tues to show your work on the overhead projector.

4. Slide 29 of the “Geometry of Crystals” powerpoint shows that there can be no face-
centered tetragonal lattice. Explain why (do a Google search and show a nice
geometrical figure illustrating why).


https://www.webelements.com/
https://next-gen.materialsproject.org/
https://jp-minerals.org/vesta/en/

