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Overview
Working skills in optical laboratory form the basis for optical measurements and development of the novel optical systems and measurement devices. The current development of optical technologies and its various application branches require more and more people who, in addition to theoretical knowledge, have good practical skills. 
 
The course introduces the basics of optical measurement systems which include light sources, optical components, and detectors. Important laboratory safety issues are handled both in theory and in practice. Construction of optical measurement setups is taught in small groups. The final part of the course includes four measurement works in twos. The topics of these works are related to optical security, safety, and reliability.  
Learning outcomes
After successful completion of the course, students are aware of the risks related to laboratory work and possess practical skills for working with lasers, optical systems, and components. Students understand various advanced measurement and analysis methods and can write scientific reports.
Content
The course contains four parts: lectures, electricity and laser safety online materials, training in a teaching laboratory, and advanced laboratory practices.
The course starts with lectures that form about one-quarter of the content of the whole course. Lectures handle topics such as:
· Laboratory safety
· Cleanrooms
· Optical components
· Optical detectors
· Measurement and uncertainty
· Instrument calibration
Parallel with the lectures, students are working in small groups in a teaching laboratory where they learn practical skills like working safely with lasers, handling optical surfaces without causing contamination, building and aligning optical systems on optical tables.
Laboratory practices are done during the latter half of the course and topics are related to optical safety markings, spectroscopy, and spectral imaging. For completing each practice student needs to do required measurements and analyze the measurement data and write a report that is evaluated by the supervisor of the practice.


Teaching methods
· Lectures 24h
· Materials for independent study in the online environment
· Teamwork in a teaching laboratory 12h
· Advanced laboratory practices, topics related to photonics.
Study materials	
· Materials in the online environment and materials distributed during the lectures.
Evaluation criteria
Student gets 8 cp study attainment after completing the following parts:
· Advanced laboratory measurements: The lecture part of the course has written exam.
· Electricity and laser safety: online materials and exam.
· Working skills in optics laboratory: Passing the training in a teaching laboratory requires active participation.
· Four advanced laboratory practices: Students need to pass both exams and training before they are allowed to start advanced laboratory practices. Supervisors evaluate individual laboratory practice reports in scale 0-5 and the final grade of the course is based on the average of the grades of all reports.

