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Background: 
 Semiconductor nanowires, particularly group III-nitride structures, are being 
intensively developed as building blocks for modern optoelectronic devices. One of the key 
challenges is the reliable and quantitative analysis of the distribution of dopants, defects, 
and impurities in structures at the nanoscale. 

The project will combine three complementary techniques: Secondary Ion Mass 
Spectrometry (SIMS), Transmission Electron Microscopy (TEM), and computational 
modeling. Integrating chemical, structural, and modeling information will enable a more 
comprehensive understanding of the investigated nanostructures, as well as provide deeper 
insight into dopant incorporation mechanisms and their impact on material and electrical 
properties. 
 
  

Aim:  
 The aim of the project is to develop and implement universal procedures for the 
correlative characterization of semiconductor nanowires using SIMS, TEM, and 
computational simulations. 

The research will include, among others, GaN, InGaN, and AlGaN nanowires, as well 
as structures based on III–V materials, Si, and SiGe. The project will address, among other 
aspects, the distribution of dopants, defects, interfaces, p–n junctions, and metal–
semiconductor contacts. 

The outcome will be a methodology that will be validated, formalized, and 
implemented at Łukasiewicz – Institute of Microelectronics and Photonics (Łukasiewicz–
IMiF) as a new research and development capability and a specialized R&D service. 
 We are looking for a candidate interested in conducting interdisciplinary research at 
the intersection of materials engineering, semiconductor physics, electron microscopy, 
materials characterization, and computational modeling.  
 
 
Requirements: 

• a Master’s degree in physics, materials engineering, mechatronics, electronics, 
electrical engineering, chemistry, or a related field 

• interest in semiconductor nanostructures and their characterization 

• knowledge of solid-state physics and semiconductor physics will be an advantage 

• knowledge of electron microscopy (TEM), secondary ion mass spectrometry (SIMS), 
or computational modeling will be an additional advantage 
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• experience working in a cleanroom environment and with the growth of 
semiconductor thin films using vacuum-based techniques 

• good command of English, both written and spoken 

• high motivation for scientific research, strong analytical skills, and independence 

• willingness to conduct experimental work using specialized research equipment 
 
Funding: 
The PhD will be carried out within the “Implementation Doctorate 2026” (Doktorat 
wdrożeniowy 2026) programme, with the possibility of simultaneously working professionally 
at Łukasiewicz – Institute of Microelectronics and Photonics (Łukasiewicz–IMiF) and 
pursuing doctoral education at the Warsaw Doctoral School of Exact and Biomedical 
Sciences at IF PAN. 
The doctoral candidate will receive: 

• PLN 4,053 per month during the 1st and 2nd years of doctoral education 

• PLN 6,176 per month during the 3rd and 4th years of doctoral education 
In addition, the project will provide funding for research materials, conference participation, 
and training related to the doctoral project. 
The doctoral candidate will have access to advanced research infrastructure at IF PAN and 
Łukasiewicz–IMiF, as well as scientific and technical support from the research teams of 
both institutes. 
 
 
Contact:  

dr. hab. Marta Sobańska, prof. IPPAS 
e-mail: sobanska@ifpan.edu.pl 
phone: +48 22 116 31 07 
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