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Physics and technology of GaN are very much advanced due to excellent figures of merit relevant for important applications. Nevertheless the GaN phase diagram, including the
melting curve, has not been fully determined. Below both experimental and theoretical research in this area conducted at Unipress is summarized. In particular, an excellent
agreement of the recent simulation results by ab initio Molecular Dynamics with well-established experimental data on GaN decomposition is shown.
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Thermal stability of GaN Solubility and melting curve of GaN

The solubility data, even at temperature as high as > 3000 K, clearly indicated

GaN decomposes at high temperatures, and to suppress this process, a high pressure of that the system was still far from conditions of the congruent melting of GaN.
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nitrogen is necessary. The famous equilibrium curve for GaN and its constituents was
first published in 1984 [1] and, extended up to 9 GPa and corresponding temperatures :ZZZ 4245
exceeding 3000 K [2]. |
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Py o been evaluated and the resulting dependence was in a very good agreement
with a conventional MD studies by Harafuji et al. [3] although in disagreement
with Van Vechten model [4] and some experimental suggestions [5].

Decomposition and melting of GaN - EXPERIMENT Decomposition vs melting of GaN - Ab initio MD

T Mplecular Dynamics folr GaN at 7|1kbar [250C
- e . : : : Clusters Ga-N w p = 7.1 GPa; N,
We think that the m ition curve and the meltin rve look like this meanin ’ |

decomposition curve and the melting curve & T = 3000K, 3250K, 3500K, 4000K '

that at low pressures (< 12 GPa), at heating, GaN decomposes before melting. Jacek Piechota & Staszek Krukowski. 2022
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