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High-power and high-frequency devices are expected to benefit strongly from the availability of bulk 

GaN substrates grown by the ammonothermal method [1,2]. This is due to the excellent structural quality 

(such as low dislocation densities in the range of 103 to 104 cm-2 and high radius of curvature exceeding 

400 m [3]) and the scalability of the method. Using the acidic variant of the technique, high growth rates of 

several hundreds of micrometers per day have been achieved at relatively low pressures around 100 MPa 

[2,3] and using silver as a comparatively inexpensive liner material [4]. In spite of these achievements, 

scale-up remains a time-consuming trial-and-error-based task due to the lack of knowledge on internal 

temperature distribution and flow field. In particular, numerical models of known accuracy are lacking.  

In this study, we examine the global thermal field inside an 

ammonothermal growth setup (see Fig. 1) by a conjugated simulation 

of conductive, convective, and radiative heat transfer in order to 

evaluate how thermal boundary conditions should be defined in a 

detailed simulation of the autoclave and its interior. The results show 

that the temperature distribution inside the autoclave walls is not 

represented well by heater-long fixed temperatures at the autoclave 

wall, although this is a common practice in literature [5]. More 

specifically, thermal losses through an uninsulated autoclave head 

should not be neglected. Prospective alternative methods for defining 

the thermal boundary conditions will also be discussed. 
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Fig. 1 Global thermal field  
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