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Background 

Infrared (IR) detectors allow us to see and sense information that is invisible to the human eye. 
They are essential in night-vision cameras, medical monitoring, environmental sensing, remote 
controls, and secure communication. However, today’s high-performance IR detectors are 
made from expensive materials and require complex manufacturing. Many low-cost 
alternatives contain toxic heavy metals, limiting their use in everyday devices due to safety 
regulations. Our project aims to create a safer, more affordable generation of IR detectors 
using environmentally friendly silver chalcogenide based quantum dots (QDs). These QDs 
have the capacity to absorb IR light efficiently, however, difficulties are encountered during the 
process of turning them into smooth, high-quality films, which are essential for efficient devices. 
 
Goal 

We propose a new method to solve this problem by optimizing QDs materials and solution 
phase ligand exchange, followed by a single-step solution process that forms uniform, high-
performance films without damaging the particles. Using these films, we will build advanced 
photodiodes-devices that convert IR light into electrical signals designed for both near-infrared 
and shortwave infrared detection. Finally, we will adapt the technology to flexible surfaces, 
enabling lightweight and bendable IR sensors for applications such as wearable health 
monitors and modern night-vision systems, all compliant under RoHS regulations (Restriction 
of the Use of Hazardous Substances). 
 
Requirements for applicants 

A university degree in chemistry or materials science, experience in laboratory work in the field 
of inorganic and colloidal chemistry, knowledge of spectroscopic methods, independence to 
design and execute experiments/characterizations, and analytical mindset for interpreting 
measured data. 
 
Scholarship/PhD student remuneration from grants  
6500 PLN gross 


