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Work offer for a PhD student position  
 
 
Position of PhD student  in the project entitled "Advancing quantum 
crystallography for better insight into structure and properties of crystals" 
financed by National Science Centre (NCN) is open for application. 
 
Project leader: Prof. dr hab. Krzysztof Woźniak 
 
Grant Decision: NR DEC-2018/31/B/ST4/02142 
 
Available positions: 1. 
 
We are looking for a motivated candidate: 

1. PhD student   who will do experimental measurements and validation of 

theoretical advances, crystallise model compounds, collect data and process 

them, determine their crystal structures and electron densities. 

 
We expect a person with:   

  a MSc degree in chemistry or  physics, informatics, mathematics or related 
fields,   

 Practical knowledge of advanced crystallography at the MSc level (confirmed 
by publications if possible)  including knowledge of symmetry, X-ray structural 
analysis). 

 experience in crystallographic refinement  
 experience in performing  crystallographic measurements  
 experience in statistically analysis of  results of refinements 
 experience in crystallization 
 excellent oral and written knowledge of English  
 ability to work  within a team 

  
 Additional skills and abilities expected : 

 experience in HAR (preferred) or other methods of quantum crystallography 

 programming in C++ and/or Python 

 experience in computational chemistry and computational quantum chemistry 
ab-initio methods for the solid state  

 experience in scripting 
 
The candidate must meet the requirements of art. 113 of the Act - Law on Higher 
Education and Science dated July 20, 2018 (Journal of Laws of 2018, item 1668). 
 
We offer: 



 

a temporary contract with the University of Warsaw  from  2/10/2019 to  30/09/2022. 
 
Required documents: 

 Motivation letter 

 Curriculum Vitae (CV), 

 information on the processing of personal data (see the text below), 

 List of publication (and/or pieces of software created) highlighting the three 
most important works  

 short description of the 2 most important achievements 

 1 confidential opinion of the promoter (or a researcher) who supervised your 
research work sent directly to the e-mail address: qc@chem.uw.edu.pl 

 

Please submit the documents no later than 20/08/2019 to: qc@chem.uw.edu.pl 
(PDF is the preferred format). E-mail entitled: “QC PhD student” 
 
Selected candidates will be informed about the date of the interview by e-mail until 
30/08/2019. The results of the competition will be given by e-mail till 15/09/ 2019r. 
In justified cases, the interview may also take place via the Internet. Only those who 
submit complete documentation will be considered in the recruitment procedure. 
 
The total stipend is  4500PLN/month  
 
The competition is the first stage of the employment procedure as an academic 
teacher, and its positive outcome is the basis for further proceedings. 
 

INFORMATION ON THE PROCESSING OF PERSONAL DATA  

INFORMATION CLAUSE  

Pursuant to Article 13 of Regulation (EU) 2016/679 of the European Parliament and 
of the Council of 27 April 2016 on the protection of natural persons with regard to the 
processing of personal data and on the free movement of such data, and repealing 
Directive 95/46/EC (General Data Protection Regulation), University of Warsaw 
hereby informs: 

1. The Controller of your personal data is the University of Warsaw with its 
registered office at Krakowskie Przedmieście 26/28, 00-927 Warszawa; 

2. The Controller has designated the Data Protection Officer who supervises the 
processing of personal data, and who can be contacted via the following e-
mail address: iod@adm.uw.edu.pl;  

3. Your personal data will be processed for the purpose of carrying out a 
recruitment process and selecting an employee and concluding a contract for 
employment at the University of Warsaw; 

4. The provided data will be processed pursuant to Article 221 § 1 of the Act of 26 
June 1974 Labor Code (uniformed text: Dz.U. of 2018, item 917) and your 
consent for processing of personal data; 

mailto:iod@adm.uw.edu.pl


 

5. Provision of data in the scope stipulated in the Labor Code is mandatory, and 
the remaining data are processed according to your consent for processing of 
personal data; 

6. The data will not be shared with any external entities;  
7. The data will be stored until you withdraw your consent for processing of 

personal data; 
8. You have the right to access your personal data, to rectify, erase them, restrict 

their processing, object to processing, and to withdraw the consent at any 
time; 

9. You have the right to lodge a complaint to the President of the Office for the 
Protection of Personal Data. 

 
CONSENT CLAUSE 
I hereby consent to have my personal data processed by the University of Warsaw 
with its registered office at Krakowskie Przedmieście 26/28, 00-927 Warszawa for the 
purpose of carrying out a recruitment process and selecting an employee and 
concluding a contract for employment at the University of Warsaw. 
I have been informed of my rights and duties. I understand that provision of my 
personal data is voluntary. 
 
…………………………………………….               
…………………………………………… 
(place and date)                                                                      (signature of the person applying for employment) 

 
 
 
 
Abstract of the project: „Advancing quantum crystallography for better insight into 
structure and properties of crystals”. 
 

Research project objectives/Research hypothesis. This project aims at creation and validation 

of new methods of extraction of more accurate and precise structural information (geometrical, 

electronic and thermal parameters) from single crystal X-ray diffraction (XRD) experiments than this 

is possible by using presently available methods of refinement of X-ray data. This will be achieved by 

advancing quantum crystallography methods (in particular Hirshfeld Atom Refinement – HAR) well 

beyond the present state-of-the-art. The current implementation of HAR is, in practice, limited to a 

certain class of small molecules because for larger molecules computation are by far too long. Our 

application aims at a significant extension of capabilities of the HAR approach to cover large 

molecules with the help of quantum chemical methods especially designed for such systems 

(significantly reducing computing time) and disordered structures so common in crystallographic 

studies. 

As the stockholder(Hirshfeld) method of partitioning of electron density into atomic 

contributions, which is used in HAR, can been extended and there exist more approaches rooted in this 

partitioning and showing certain advantages over the original method, we plan to test the alternative 

approaches in HAR like refinement and compare their performance to the original HAR method and 

other classical methods of refinement. 

We also plan to create a databank of a Hirshfeld atomic electron densities derived directly from 

quantum chemical calculations. Such ready bricks of electron density can be used to reconstruct 

electron density in proteins, and small molecules, and they should preserve some advantages of the 



 

quantum chemical model of electron density at drastically reduced computational costs of refinement 

particularly in the case of macromolecules.  

Research project methodology. Realization of the proposed advancements requires: 

- development of a new software platform for testing novel approaches for crystal structure 

refinement. This would involve basic and flexible refinement program as well as tools for integration 

of the new developments with mature commonly used crystallographic refinement codes. Availability 

of this kind of tools is essential for rapid testing of new ideas and methodologies. 

-verification of the true precision and accuracy of the proposed new methods by statistical analysis of 

results of multiple X-ray measurements and refinements of the collected data  performed for a series of 

model crystals of increasing complexity to prove broad applicability of new solutions. Our results will 

be compared to the precision and accuracy of IAM structural results (+multipolar refinement and 

original HAR methods).  The series consists of single crystals of the following compounds: a few 

simple model organic compounds such as, for example, oxalic acid, glycine, carboxylic acid salts and 

complexes, more complex metalorganic compounds with different metal ions and hydrogen atoms and 

small and larger proteins such as lysozyme, crambin etc. As original HAR seems to work correctly 

even for small resolution, we also want to test its applicability in high pressure structural studies.  

Expected impact of the research project on the development of science. Proposed enhancements 

are intended to effectively replace a 100-years old and too much simplified, spherical Independent 

Atom Model (IAM) of atomic electron density in the refinement of structural/electronic models of 

crystals against intensities of scattered X-ray beams (these are ca. 99.7% of all refinements performed 

so far for ca. 1.4mln of crystal structures) and to replace more modern methods of refinement based on 

aspherical scattering factors such as multipole refinement or refinements based on databanks of 

pseudatoms or original HAR (ca. 0.3% of all refinements). By improving HAR we will improve 

quality of structural information extracted from measured intensities of X-ray reflections. This will 

help in solutions or different structural and electronic problems in different fields of science 

particularly on the biol/chem/phys interface.  

Pioneering nature of the research project. Recent introduction of Hirshfeld Atom Refinement 

(HAR) has already led to a paradigm shift in the precise determination of hydrogen atom positions 

now possible with HAR against single crystal X-ray data.  HAR is an excellent example of Quantum 

Crystallography (QC) - a new emerging field of science that aims at extracting information from 

different experiments (including X-ray experiments) by adopting a quantum mechanical approaches. 

Advancing HAR beyond the present state-of-the-art means broadening borders of modern 

crystallography and through a better quality of structural information creating new chances for solving 

problems in other fields of science such as medicine, pharmacy, materials science, physics, biology, 

chemistry, etc. 

 


