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It has long been known that molecular-beam epitaxy (MBE) works best for materials that can be grown 
in an adsorption-controlled regime where thermodynamics automatically provides composition control.  
This is where MBE started—for GaAs and other compound semiconductors—and underlies its success 
for producing semiconductor films with the highest purity and mobility.  The same holds for the growth 
of thin films of oxide quantum materials by MBE, but the issue has been that it has not been possible to 
grow that many oxides in such a regime.  In this talk I will describe how high substrate temperature 
opens the door to this desired growth regime for the growth of thin films of oxide quantum materials.  
Using a powerful CO2-laser capable of heating to substrate temperatures of 2000 °C, we have grown an 
increasing number of oxide quantum materials in an adsorption-controlled regime by MBE.  In this talk 
I will show multiple examples ranging from the growth of excellent conductors (SrMoO3) to incipient 
ferroelectrics (SrTiO3) to ferroelectrics (BaTiO3). 
 
*This work was performed in collaboration with the following people:  Dylan Sotir, Anna S. Park, Vivek 
Anil, Matthew R. Barone, Brendan D. Faeth, Evan Krysko, Albert Suceava, Sankalpa Hazra, Aiden 
Ross, Ian R. Philippi, Francisco Guzman, Chaojie Du, Benjamin Gregory, Yorick Birkholzer, Wolfgang 
Braun, Steffen Ganschow, Jochen Mannhart, David A. Muller, Andrej Singer, Xiaoqing Pan, Long-
Qing Chen, Venkat Gopalan, Shun-Li Shang, Zi-Kui Liu, Dmitri Tenne, and Kyle M. Shen. 
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