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Lattice distortions play an important role for some modern functional materials. One of the examples is
to decrease thermal conductivity. Another is to decrease entropy difference between solid and liquid
(amorphous) states. Optical recording is based on a phase transition between crystal and amorphous
phases, which are metal-like and insulating, respectively. The optical recording material is melted every
time for the phase transition. In order to increase the memory capacity, the thermal conductivity should
be low enough to reduce the recording unit size. At the same time, the reflectivity contrast between the
phases should also be high for the memory reading. In addition, the reading and writing speeds are also
an important factor for the application. The rapid phase transition is realized due to the small entropy
change between them. These contradicting conditions challenge material scientists to design good
functional materials. The difficult conditions can be overcome by having at least two types of
crystallographic sites. One disordered site limits the thermal conductivity, whereas the other ordered site
carries electrons or holes with high mobility. This problem is not limited in optical recording materials
but also in thermoelectric materials. The atomic pair distribution function (PDF) analysis is one of the

best methods to investigate the form and size of crystalline parts in those materials [1-5].

References

1. S. Shamoto, N. Yamada, T. Matsunaga, Th. Proffen, J.W. Richardson, Jr., J.-H. Chung and T. Egami,
Appl. Phys. Lett. 86 (2005) 081904.

2. S. Shamoto, K. Kodama, S. likubo, T. Taguchi, N. Yamada and Th. Proffen, Jpn. J. Appl. Phys.
45-11 (2006) 8789.

3. T. Matsunaga, N. Yamada, R. Kojima, S. Shamoto, M. Sato, H. Tanida, T. Uruga, S. Kohara, M.
Takata, P. Zalden, G. Bruns, 1. Sergueev, H. C. Wille, R. P. Hermann and M. Wuttig, Adv. Funct.
Mater. 21 (2011) 2232.

4. S. likubo, K. Kodama, K. Takenaka, H. Takagi, M. Takigawa and S. Shamoto, Phys. Rev. Lett. 101
(2008) 205901.

5. K. Kodama, S. likubo, T. Taguchi and S. Shamoto, Acta Cryst. A 62 (2006) 444 .



