
 
Course: Photonic measurement techniques 
 
Teaching hours: 15 h 
 
Prerequisites: The course is primarily open to all PhD students at Gdansk University 
of Technology.  

This course is elective for PhD students assigned to Technical Informatics and 
Telecommunications tracks at Doctoral School at Gdańsk University of Technology 

 

Course outline 
 
Content 
The course is designed to acquaint students with photonic measurement and imaging 
techniques that are often the source of data utilized in doctoral research. In particular, 
a range of techniques providing two-dimensional data will be discussed, including 
multispectral and hyperspectral imaging, fluorescence and two-photon imaging 
techniques and advanced light microscopy techniques.  Additionally, techniques 
providing three-dimensional data, such as optical tomography or holography, will 
also be discussed. Finally, important spectroscopic techniques will be presented, as 
well as the operation of polarimetric, ellipsometric and reflectometric measurement 
systems.  Students will gain a good understanding of the operation principles of these 
techniques as well as their performance and limitations.  students will be able to take 
on more active role in multidisciplinary teams working on projects where these 
techniques are used, or their use is considered.  
 
General topics coverage: 

1. Multispectral and hyperspectral imaging 
2. Advanced light microscopy  
3. Techniques using fluorescence and two-photon detection 
4. Interferometry, low-coherence interferometry 
5. Optical tomography and holography 
6. Polarization, spectral and imaging polarimetry, ellipsometry 
7. Profilometry 
8. Raman and absorption spectroscopy  

 

Teaching mode 



There will be fifteen hours of lectures, to be completed during the second semester of 
PhD programme. The teaching method is basically an academic lecture combined 
with brief presentations of selected applications of discussed techniques. The course 
is entirely delivered in English. 

Examination 

The students will be required to demonstrate their knowledge and understanding of 
presented measurement techniques during an oral/written examination. 

 

Fundamental readings: 

 

1. Gasvik K., Optical Metrology,  John Wiley and Sons,Chichester, 2002 

2. Saleh B., Teich M., Fundamentals of photonics, John Wiley and Sons, New York, 1991 

3. M. T. Eismann, Hyperspectral Remote Sensing, Monograph PM210, SPIE Press, 

Bellingham (USA) 2012  


