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Molecular systems of increasing size and complexity from small prebiotic molecules of 

astrochemical interest [1,2], medium size chromophores important for technology applications [3] 

to larger bio-molecules such as proteins [4,5] are nowadays studied by broad range of 

experimental techniques, involving different parts of electromagnetic spectrum [6], as depicted 

in Figure 1. However, it is seldom straightforward to link the rich experimental data to the 

desired information on the specific structure and properties of complex molecular systems.  

I will discuss status and perspective of the project aimed at development, validation and 

application of QM based computational protocols supporting to decode and analyze 

experimental data based on light-matter interaction. 

Figure 1. First principles support for experiments. 

Acknowledgements. This work has been supported by the National Science Centre under the SHENG 4 
call, project no.2025/56/Q/ST4/00207 and the COSY COST Action CA21101 “COSY - Confined molecular 
systems: from a new generation of materials to the stars”. Computations have been performed at the 
Wroclaw Centre for Supercomputing (wcss.pl). 

REFERENCES 

[1] Y. Zhao, M. Hochlaf, M. Biczysko, Front.  Astron. Space Sci. 2021, 8, 757007. 

[2] X. Yanting, M. Biczysko, Front. Chem. 2024, 12, 1439194. 

[3] X. Li, X. Yin, Y-L. Bai, M. Biczysko, Front. Phys. 2023, 11, 1236987. 

[4] R Zubatyuk, M Biczysko, K Ranasinghe, NW Moriarty, H Gokcan, H Kruse, B. K. Poon, P. D. Adams, 
M. P. Waller, A. E. Roitberg, O, Isayev, P. V. Afonine, Nat. Commun. 2025, 16, 9224. 

[5] Y. Liu, M. Biczysko, N.W. Moriarty, Acta Cryst. 2022, D78, 43-51. 

[6] V. Barone, S. Alessandrini, M. Biczysko, J. R. Cheeseman, D. C. Clary, A. B. McCoy, R. DiRisio, F. 
Neese, M. Melosso, C. Puzzarini, Nat. Rev. Methods Primers 2021, 1, 38. 

mailto:malgorzata.biczysko@uwr.edu.pl

