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Background: 
Colloidal semiconductor nanocrystals (NCs) are highly versatile materials with established 
use in commercial lighting technologies. However, their broader application is limited by poor 
control of light emission intermittency, an effect known as blinking. A new research direction 
in our group aims to achieve control over blinking. The key aspect of this research is high 
throughput, multiplexed analysis of single NC photoluminescence (PL) properties with the 
use of single photon avalanche diode (SPAD) arrays. These studies are expected to unveil 
detailed relationships between surface chemistry and blinking statistics and will lead to 
rational design of NC surfaces for specific applications. 
  

Aim:  
The successful candidate will be involved in sample fabrication, single nanocrystal 
measurements, developing large data analysis pipelines, and performing the data analysis. 
The main aim of the project is to achieve control over photoluminescence blinking by either 
tailoring surface chemistry or using specific excitation schemes. The experiments will be 
performed using tools of wide-field microscopy and SPAD detectors. These detectors yield 
huge datasets and, thus, the student will be involved in optimizing the handling of this data 
and extracting relevant information.  
 
Requirements:  
Applicants should hold a master’s degree in physics, chemistry, material science, or a 
related field. Given the scope of the project, candidates must have a solid background in 
chemical physics, hands-on experience with optical spectroscopy, and a good foundation in 
Python coding. Additional experience with fluorescence microscopy or nanocrystal synthesis 
is highly desirable. The candidates must have good communications skills in English and be 
able to work in a competitive, interdisciplinary field under time pressure.  
 
Funding: 
 

Scholarship: grant funding of 5000/6500 PLN per month, before subtracting obligatory 
employer and employee social security contributions (~15%). This yields approx. 3794 PLN 
net/month in years 1-2, and (after passing mid-term. exam) approx. 4881 PLN net/month in 
years 3-4. 
 
Contact: lukasz.klopotowski@ifpan.edu.pl  
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