Report on Paper C3 – Condensed Matter Physics for 2006

Overall this paper was answered satisfactorily by the majority of candidates. There were 46 candidates in total and the raw mean mark on the paper was 61.0, with a standard deviation of 15.5. It was clear that 5 candidates at the bottom end found the paper difficult; these should not have been taking the fourth year and may well disappear with our new hurdle.

Q1. Mean 10.7, SD 4.1, attempts 15. This question proved difficult for many candidates, with the answers being patchy at best. Whilst most candidates had a general idea of space groups and equivalent positions it is clear that significant misunderstandings still persist.

Q2. Mean 12.3, SD 7.1, attempts 9. What should have been an easy question caused a deal of confusion as candidates did not know the reciprocal lattice vectors and real lattice vectors for an fcc structure. This led to errors in part 2 of the question.

Q3. Mean 14.2, SD 5.5, attempts 15. In general the first two parts of this question was done well with a number of well-composed answers. However, candidates found the last part more difficult, a common mistake was not recognising that an fcc structure has 12 nearest neighbours. Candidates also had trouble working with reciprocal lattice vectors, despite being given the primitive vectors explicitly.   

Q4. Mean 16.9, SD 4.5, attempts 12. This was a reasonably straightforward question on the quantum Hall effect.  Those that answered this question scored quite highly, although a number of candidates fell into the trap of using the width of the Hall bar despite answering the first part of the question correctly.  The inability of many candidates to perform simple errors calculations was of concern.  Most candidates could sketch the resistivity and density of states graphs correctly.  

Q5. Mean 17.5, SD 6.2, attempts 36.  This was a very popular question and in general it was answered well. Candidates seemed to have a good grasp of the material covered; however, in the Raman scattering part of the question some candidates confused Plasmons and Phonons.    

Q6. Mean 14.6, SD 6.4, attempts 31.  This was also a reasonably popular question. A number of candidates got lost in the mathematics when attempting the second part, which brought the average mark down a little.  Most candidates recognised magnons.  

Q7. Mean 14.0, SD 3.8, attempts 28. Most candidates that attempted this question got the first part correct. They failed miserably, however, when finding stable solutions for the magnetization axis.

Q8. Mean 17.4, SD 3.8, attempts 37.  This was a popular question, and generally well answered. Candidates were comfortable with most elements of this superconductivity question, although the difference between B and H (internal and external to the superconductor) proved too much for most.
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