
Master project 
Development of an ultra-sensitive spectrometer

Background 
The design of the "modern" spectrometer has not changed significantly since the 1940s and 
measurements carried out using todays equipment still suffer from similar errors. The two 
most common sources of error in spectroscopy is (1) stray light, which is an undesired 
contribution of light that is created inside the spectrometer and (2) a limited dynamic range, 
which makes the detection of weak signal (especially in the presence of stray light) difficult. 
Because of these problems many potentially good spectroscopic approaches are often 
avoided, laser-induced rotational Raman is one such example. With this technique, it is 
theoretically possible to measure temperature and species concentration, which makes it an 
ideal method for e.g. combustion research. However, few succeed in extracting such quantities 
with sufficient accuracy because of the stray light problem and limited dynamic range.

Description
The aim of the project is to develop and test a new spectroscopic approach that has the 
potential of suppressing the interfering stray light while simultaneously boosting the dynamic 
range by a factor of ~1000. The approach is based on tagging the light entering the 
spectrometer and, at the same time, manipulating the light inside the apparatus in a smart 
way to dim the strong spectral lines. A special algorithm is then applied on the acquired 
spectrum. 
The project involves (1) designing and essembling the new spectrometer, (2) testing and 
optimizing the setup, (3) applying the instrument for laser-induced Raman rotational 
spectroscopic measurements to verify the improved performance and (4) summarizing the 
results in a report. 

Qualifications
The student should have some knowledge concerning

• Optics
• Lasers
• Spectroscopy
• Basic programming skills (e.g. Matlab)

Project period
The project can start at the earliest in September 2015.
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