
Applied Spectroscopy for Future Energy and Environmental Systems

Would you like to discover the inner soul of the materials and processes through exciting 
measurements? In this course, you will learn it by using state-of-the-art spectroscopy 
techniques.

LEARNING OUTCOMES

In this course, you will learn how the spectroscopy techni-
ques are used to analyse chemical and structural properties 
of various materials by interactions with electromagnetic 
radiation. We will introduce electromagnetic spectrum and 
discuss underlying theories behind matter transitions affec-
ting radiation in different spectra ranges and thus enabling 
spectroscopic analysis.

You will learn how to operate various spectrometers along 
with procedures of correct material sampling, preparation 
and spectral data acquisition. You will understand how to 
interpret complex information obtained by various spec-
troscopic techniques and how to extract information with 
help of chemometric mathematical tools including machine 
learning. The important part of the course will be focused 
on addressing real industrial and environmental challenges 
by employing state-of-the-art spectroscopic material charac-
terization for process monitoring, control and optimization. 
 

 ENTRY REQUIRMENTS

120 credits of which 90 credits engine-
ering or natural science and 7,5 credits 
mathematics. In addition English course 

A/English course 6 is required.

 SPECIFICATIONS

Start date: 11 November 2019
End date: 19 January, 2020
Study pace: 50%
Main area: Energy Engineering
Level: Advanced
Language: English
Credits: 2.5
Fee: May apply for international students

TEACHER - JAN SKVARIL

I am an assistant professor within the 
SOFIA (Simulation and Optimization 
for Future Industrial Applications) 
research group in the Future Energy 
Center at Mälardalen University.

My main research focus is applied 
spectroscopy and R&D of optical sen-
sors for characterization of solid and 
liquid materials, real-time process 
monitoring, diagnostics, optimization 
and implementation of model predictive control concepts in 
large industrial applications. My research focus also includes 
experimental design and performance, statistics, multiva-
riate data analysis, chemometrics, machine learning and 
artificial intelligence. 

jan.skvaril@mdh.se

+46 21 15 17 38

 CONTACT

lifelonglearning@mdh.se 
mdh.se/utbildning/livslangtlarande 

A MODERN UNIVERSITY AT THE HEART OF SOCIETY

Mälardalen University (MDH), was founded in 1977 and has 
16 000 and 1000 employees. MDH emphasises strong links 
between education and research, with value and applicabi-
lity as key concepts. 

MDH offers our student knowledge, tools and possibilities 
to create their own future. Active cooperation with business 
and society is the core of the University ś endeavours, and 
we continuously takes new steps to achieve the vision of a 
strong MDH – the co-producing university.


