Solid State Physics 240A: MidTerm Exam #1.
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Name:

October 19, 2015
h=1.05x1072" erg-s; m=9.11x10"2 gm; e=1.60x10"1° coulomb; 1 Ha = e?/as.
You will have to introduce symbols; be specific about what the symbols are, or mean.

1. The electronic charge density n(r) in a crystal is cell-periodic, that is, every cell is the same
urier expansion.
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(b) n(7) is (always) real, and suppose the crystal has inversion symmetry. Say as much as
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3. 3D homogeneous electron gas of constant density n.
(a) What are (i) the electron gas parameter 75, and (ii) the Fermi wavevector (magmtude, to
e

be precise) kp, in terms of n? TE e
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4. How many Bravais lattices are there in 3D? Name five (only) of them.

4. {Grader: see Bt §

5. State the types of symmetries that a general crystal can have. What is wanted here is classes,
not names such as hexagonal, etc. This question has a brief answer - a short list.
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6. Give the direct lattice vectors @, ds,d3 that define a body-centered tetragonal Bravais
lattice, describing why they do so. The answer is not unique, any correct answer will suffice.
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7. Give@ of Ashcroft & Mermin’s four assumptions underlying the classical Drude model
of an electronic system.
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8. Scattering from a 2D crystal.
A 2D square lattice with lattice constant a has a basis of two identical atoms at (2, 7):
Calculate the structure factor S 1 for general K= nlgl - nzgz. What are the possible values
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