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PhAI [1], [2], [3] is a recently developed deep learning approach to solve the phase problem in crystallography. Being trained 
on a set of millions of artificial but physically sound structures, the neural net “learned” diffraction, becoming able to interpret 
even diffraction patterns with low completeness or resolution (i.e. data reaching only up to approximately 2 Å or having 
wedges missing). PhAI employs a convolutional, multilayer perceptron architecture and can interpret 3D but also 1D 
diffraction data. 

In this contribution we will present our progress on implementing this approach as a pipeline solution into the popular structure 
solution, refinement and analysis program Olex2 [4], [5]. Furthermore, recent developments and improvements for electron 
and powder diffraction data will be addressed. 

 
[1] A. S. Larsen, T. Rekis, and A. Ø. Madsen, “PhAI: A deep-learning approach to solve the crystallographic phase problem,” Science, 

vol. 385, no. 6708, pp. 522–528, Aug. 2024, doi: 10.1126/science.adn2777. 

[2] A. S. Larsen, aslarsen/PhAI. (Oct. 28, 2024). Python. Accessed: May 10, 2025. [Online]. Available: https://github.com/aslarsen/PhAI 

[3] A. Ø. Madsen, T. Rekis, and A. S. Larsen, PhAI data and model. (2024). University of Copenhagen. doi: 10.17894/UCPH.681FF154-
A66A-41F4-AEE6-9168777DE7D9. 

[4] O. V. Dolomanov, L. J. Bourhis, R. J. Gildea, J. A. K. Howard, and H. Puschmann, “OLEX2: a complete structure solution, refinement 
and analysis program,” J. Appl. Crystallogr., vol. 42, no. 2, pp. 339–341, 2009, doi: 10.1107/S0021889808042726. 

[5] L. J. Bourhis, O. V. Dolomanov, R. J. Gildea, J. a. K. Howard, and H. Puschmann, “The anatomy of a comprehensive constrained, 
restrained refinement program for the modern computing environment – Olex2 dissected,” Acta Crystallogr. Sect. Found. Adv., vol. 
71, no. 1, pp. 59–75, Jan. 2015, doi: 10.1107/S2053273314022207. 

 

Acta Cryst. (2025). A81, e468


	Exploring electric fields towards enhanced control of protein crystallization
	Integrating structure solution by deep learning in Olex2
	Philipp Hans1, Anders Støttrup Larsen1, Anders Østergaard Madsen1
	1Department of Pharmacy - Pharmaceuticals, processes and products, University of Copenhagen, Universitetsparken 2, 2100 København Ø, Denmark
	Email of communicating author: philipp.hans@sund.ku.dk



