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PHASE-CHANGE MATERIALS
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GST & THEIR APPLICATIONS
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GeTe

narrow-gap p-type semiconductor (0.1 - 0.2 eV)
+
hole concentration p ~ (1020 +1021)/cm3
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PHASE TRANSITION IN GETE - EXPERIMENTS

NEUTRON POWDER DIFFRACTION

SAMPLE

TOF powder diffractometer POWGEN
Spallation Neutron Source @ Oak Ridge National Lab. USA
neutron central wavelength 1.333 A
d-spacing 0.42 - 5.4 A

Alfa Aesar powder sample
claimed to be 99.999% pure
Mesh = 200

XRD patterns for LT and HT phases of GeTe
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positional parameters in hex. representation

PHASE TRANSITION IN GETE - EXPERIMENTS

Vanishing distortions T > T,

distortion angle

pseudo-cubic setting
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LONG-STANDING QUESTION: DISPLACIVE OR ORDER-DISORDER ?
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EXASF & PDF performed by the same experimental group
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Relative energy vs. amplitude Q of the unstable GM4-

GeTe - R3m

Phonons in R3m - configuration (Q
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PHASE TRANSITION IN GETE
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15T OR 2" ORDER PHASE TRANSITION ?
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CONCLUSIONS

Structural phase transition in GeTe is driven by the condensation of exactly 3 components
of the triply degenerate optical transverse soft-phonon mode at the Brillouin zone center.

Phase change in crystalline GeTe is displacive in its origin.

Structural phase transition in GeTe is of 2rd order.

Thank you for your attention





