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Dynamics of the phase-change material GeTe across
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Despite successful application of the phase-change materials from the ternary Ge–Sb–Te system in a vari-
ety of optical data storage devices (CDs, DVDs and blue-ray disks) as well as in non-volatile random access
memories (non-volatile RAM) [1–2], a comprehensive understanding of the mechanism underlying the phase
transitions in the GST compounds is still lacking. A typical example is the temperature induced structural
phase transition in GeTe, which is the parent compound of the GST phase-change materials. In particular, the
nature of phase transition (displacive or order-disorder) and the driving force of the rhombohedral-to-cubic
phase transformation at Tc ≈ 600˜K along with accompanying effects (volume contraction and disappear-
ance/persistence of the Peierls distorted Ge–Te bonds above Tc) still remain a source of controversy in spite
of numerous experimental and theoretical studies carried out over last 30 years [3–10].
This presentation addresses results of the inelastic neutron scattering (INS) experiments on powder GeTe
samples and ab initio molecular dynamics (AIMD) simulations which have been undertaken to revisit lattice
dynamics of GeTe as a function of temperature and examine behaviour of the local versus average structure
of this compound across the structural phase transition. Generally, results of our experimental and theoret-
ical research support observations provided by the so-called local probes (EXAFS and PDF analysis of the
high-energy x-ray scattering).

Refs
[1] M. Wuttig and N. Yamada, Nat. Mater. {\bf 6}, 824 (2007).
[2] S. Raoux, F. Xiong, M. Wuttig and E. Pop, MRS Bull. {\bf 39}, 703 (2014).
[3] E. F. Steigmeier and G. Harbeke, Solid State Commun. {\bf 8}, 1275 (1970).
[4] T. Chattopadhyay, J. X. Boucherele and H. von Schnering, J. Phys. C {\bf 20}, 1431 (1987).
[5] P. Fons, A. V. Kolobov, M. Krbal, J. Tominaga, K. S. Andrikopoulos, S. N. Yannopoulos, G. A. Voyiatzis and
T. Uruga, Phys. Rev. B {\bf 82}, 155209 (2010).
[6] T. Matsunaga, P. Fons, V. Kolobov, J. Tominaga and N. Yamada, Appl. Phys. Lett. {\bf 99}, 231907 (2011).
[7] U. D. Wdowik, K. Parlinski, S. Rols and T. Chatterji, Phys. Rev. B {\bf 89}, 224306 (2014).
[8] T. Chatterji, C. Kumar and U. D. Wdowik, Phys. Rev. B {\bf 91}, 054110 (2015).
[9] D. Yang, T. Chatterji, J. A. Schiemer and M. A. Carpenter, Phys. Rev. B {\bf 93}, 144109 (2016).
[10] D. Dangić, A. R. Murphy, E. D. Murray, S. Fahy and I. Savić, Phys. Rev. B {\bf 97}, 224106 (2018).

Primary authors: WDOWIK, UrszulaD. (Institute of Technology, Pedagogical University, Cracow, Poland); CHAT-
TERJI, T. (Institut Laue-Langevin, Grenoble, France); ROLS, S. (Institut Laue-Langevin, Grenoble, France)

Presenter: WDOWIK, Urszula D. (Institute of Technology, Pedagogical University, Cracow, Poland)


