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Gallium nitride (GaN) is considered to be one of the most important semiconductors in 

state-of-the-art electronics [1]. Two types of experimental approaches intending to solve the 

longstanding puzzle regarding the pressure evolution of the melting temperature Tm(p) of GaN 

are discussed. 

The first part of the analysis is based on (i) studies of the decomposition curve in p-T 

plane corresponding to the transformation of solid GaN into the liquid Ga and gaseous N2, in 

the pressure range extended up to p = 9 GPa, (ii) the novel method of Tm(p) estimation for 

GaN using the scaling analysis of experimentally obtained nitrogen solubility in gallium and 

(iii) the pressure invariant parameterization of the Tm(p) curve. As the result, the 

comprehensive experimental data [2, 3, 4] and the most relevant theoretical predictions [5, 6] 

are compiled in an effort to construct a part of p-T phase diagram that shows the minimal 

pressure and temperature values at which GaN melting is possible prior to decomposition. 

The second step, related to experimental studies of GaN phase diagram in wide pressure 

and temperature ranges, is based on in situ measurements of GaN structural transformations 

(melting and solid-solid phase transition) induced by pressure and temperature using 

Extended X-ray Absorption Fine Structure (EXAFS) Spectroscopy. Obtained Ga K-edge 

EXAFS spectra of GaN are analysed and their preliminary interpretation are discussed. Some 

conclusions related to GaN wurtzite-rocksalt solid-solid transition induced by pressure and by 

heating and initial estimation of melting of GaN in its rocksalt phase at 55 GPa will be 

presented. These experimental results lay the background for obtaining improved gallium 

nitride p-T phase diagram. 
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