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Our research group is involved in a project to develop the Extra Large Telescope (ELT) M1
Local Coherencer (LoCo), where we designed a validated a novel interferometer [1]. The ELT
M1 LoCo is a non-contact metrology system aimed to simultaneously measure the relative
pistons on the six sides of a target M1 segment with respect to neighboring ones (reference
segments) with an accuracy below 300nm in a range of £250um.

According to the Wiener—Khinchin theorem, this novel interferometer can also be used as a
spectrometer (figure 1). However, it has never been done before.


http://www.europhotonics.org/wordpress/
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Top Hat spectrum Interferogram measured with LoCo

Fourier Transform

Double Top Hat spectrum Interferogram measured with LoCo Fourier Transform

Figure 1. Slmulatlon as an example of the mterferogram obtalned by two different spectral sources and how the
spectral information can be found by computing the Fourier Transform of the interference signal.

In this Master Thesis you will become an expert about cutting-edge spectrometers.

You will design the optical layout to adapt the current Local Coherencer system in order to
optimize the functionalities to measure the spectral curves of light sources.

You will mount and align the designed prototype in an optical laboratory environment.

You will develop a mathematical model based on the theory and the optical simulation to get
the spectral curve from the interferogram pattern, as well as a software to automatically
calculate it from raw detector data.

Finally, you will validate its performance by measuring light sources and compare the spectral
curve acquired by the novel spectrometer developed during this master thesis with a spectral
curve measured by a commercial spectrometer.

[1] Gaizka Murga, et al, "The Extremely Large Telescope (ELT) M1 Local Coherencer to phase mirror segments,”
Proc. SPIE 12182, Ground-based and Airborne Telescopes IX, 1218206 (26 August 2022);
https://doi.org/10.1117/12.2628943

Objectives:

- To review the spectrometry state-of-the-art, especially those based in
interferometry.

- Todesign the optical layout of the prototype.

- To develop a mathematical model to retrieve the spectral curve from the
interferogram pattern.

- To build and align the prototype on a laboratory environment.

- To validate the performance of the novel spectrograph.


http://www.europhotonics.org/wordpress/
https://doi.org/10.1117/12.2628943
https://doi.org/10.1117/12.2628943
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Additional information (if needed):
* Required skills:

- Basic knowledge on Zemax and Matlab
* Miscellaneous:

- Analytical skills.

- Organization and proactivity.

- Communication skills.

- Motivated.


http://www.europhotonics.org/wordpress/

