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Figure 3 The\gages consist of a light sensor and a
solenoid switched by a MOSFET. The pins are con-
" nected to the Arduino as inputs and outputs for the

sensor pins and coil pins respectively.

‘The light sensor is built using a LED and a photodi-
ode. Both the LED and the photodiode are powered
using a voltage of 5 V. The LED shines light through
the tube at the photodiode. This light makes the
photodiode conduct a reverse current. This will lead
to a high voltage at the sensor pin. When the light
is blocked, the current will stop and the voltage will
be low. As the pellet has a predetermined width, the
light is blocked for a time proportional to its width
l&;-.vndml by its speed. This is used to determine the
time the pellet rez;chcs the center of the solenoid, and
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érties-and functions. This leads to a very debuggabie
angd modular design. ”

The whole setup consists of six stages which are all
hooked up to the Arduino. The experiment is moni-
tored through the serial monitor of the Arduino: an
interface with the-Arduine-through which commands
can be send and measurements can be viewed. There
are two commands in this setup, *S* for starting a
launch sequence and *A* for aborting the launch, to
safely turn every coil off.

The complete setup is shown in figure 4. Cable~
management-is-a-must-for-this-desig. ™ .
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Figure 4: Here arbe is shown with the yellow
solenoids and white light sensors around it. The blue
cables for_the cojls and green cables for the light sen-
SOTS :irkgﬁo}&"\é)z?f{:'r\rduina Every solenoid is at-
tached to the MOSFETs with a red cable.
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» Ik ga afstuderen ©.
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based Fourier transform__
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IN EEN NOTENDOP

»  We kijken naar lage concentraties gas/vloeistof(/vaste stof).
» |k kijk naar mid-infraroodspectra van moleculen.

» Ik gebruik daarvoor

« Een supercontinuumbron

« Een Fourier transform spectrometer

« LabVIEW
« MATLAB
« Veel koffie

e Waarom dan?
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» Plasmakatalytische omzetting van
CO, naar ethanol et al.

* Medische en algemenere
gezondheidstoepassing

* Uitstoot natuur, industrie,
rioolwaterzuivering
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SUPERCONTINUUM
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Petersen, Christian Rosenberg, e.a. ‘Mid-Infrared Supercontinuum Covering the 1.4-13.3 Mm Molecular Fingerprint Region Using Ultra-
High NA Chalcogenide Step-Index Fibre'. Nature Photonics, vol. 8, nr. 11, November 2014, pp. 830-34. DOl.org (Crossref),

https://doi.org/10.1038/nphoton.2014.213.
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Fig. 1. (a) The experimental setup (top view of the FTS). SC: supercontinuum source, He-Ne:
Helium-Ncon laser, MPC: multipass cell, M: mirror, BS: beamsplitter, RR: retroreflector,
TS: translation stage, LiA: lock-in amplifier. (b) The beam pattern on the surface of the
beamsplitter. The two bottom beams are the insertion beams and the two top beams are the

reflected beams from the retroreflectors. (c) The propagation pattern of the He-Ne laser
beam in the FT'S. BB: beam blocker.
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ABSORPTIESPECTRA
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Figure 1. Experimental setup of the SC source and FT'S-based multi-species detection system. MPC multipass
cell, PMC pressure meter & controller, M mirror, TS translation stage, RR retroreflector mirror, BS beamsplitter,
He-Ne laser helium-neon laser, PD photodetector, DA differential amplifier, DAQ board data acquisition board,
PC compuler.
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Figure 5. Measured spectrum (in black, 0.1 cm™ spectral resolution, 16.5 mbar pressure, ~ 16 min) of reaction
products of a 50% CO,/50% N, discharge and the filted modelled spectra (in colors, inverled) based on the
HITRAN database parameters and Voigt profiles convolved with a sinc function. The residual of the fit is shown
in the lower panel.
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OPEN PAD (2/2)
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