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Welcome to the third MINERVA project newsletter!

The project is approaching its first review (15-May-2014) and there is lots to report. This
newsletter presents development of pump lasers at LISA Laser, pattern recognition from the
mid-IR spectra from GHNT and an update on several events at which MINERVA plays a part.

There is much more information available from the project website (www.minerva-

project.eu). For any other questions, further contact info is given below.
N J

4 MINERVA wins best collaborative project prize at Photonics Europe )

MINERVA had an exhibition space in the Photonics Village at Photonics Europe (Brussels, 14-
16 Apr-2014) and was awarded the prize for the “Best Innovation by a Multilateral Project”
(1500€)! It was an excellent event, with both a lively conference and industrial exhibition. Ideas
on how to spend the money have covered a wide range of topics, some of which

=y should be glossed over. See a later newsletter
for more info!
THE s888-TIMES =
CHELTENHAMFESTIVALS  inassociafionwith 4 -

MINERVA will have a booth at the Cheltenham
Science Festival (03-08 Jun-2014; Cheltenham,
UK), hosted by GHNT.

. MINERVA is also sponsoring the session on mid-
Gary Stevens (G&H) accepts the award from IR materials at the 6" International Conference
SPIE President Philip Stahl (left) and SPIE. on Optical, Optoelectronic and Photonic

Photonics Europe General Chair Ronan Burgess Materials and Applications (ICOOPMA 2014)
(right). Photo courtesy of www.spie.org

(27-Jul to 01-Aug-2014; Leeds, UK)! )
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/Pattern recognition and data analysis

by Gloucestershire Hospitals NHS Foundation Trust
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Above: PLS scores plot showing the separation between
benign and cancer samples in baseline study
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GHNT's first task was to provide supporting
the
specifications. This was achieved by analysing an
existing dataset and applying pattern recognition
techniques to discriminate between benign and
cancerous samples from human colon tissue
biopsies. Sensitivity and specificity of up 86-99%
can be achieved with the existing dataset. Using
this study as a baseline GHNT was able to assess
the impact of various factors that will affect the
quality and speed of the MINERVA instrument.

MINERVA  instrument

Reducing the number of data points per spectrum
is one way to potentially speed up the system;
measuring fewer wavenumbers means a faster
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Left: VIP identified
wavenumber targets for
the MINERVA system
(red). Reference
spectrum (blue)
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total acquisition time. Multivariate pattern recognition algorithms were used to identify potential
wavenumber targets for the MINERVA instrument. The figure above shows the wavenumber

regions identified as 'important’ for the baseline study.

A minimum acquisition time per spectrum means that the
MINERVA instrument will be able to rapidly assess
samples in a clinical timeframe. However, reducing
acquisition time also increases the amount of noise. To
determine what level of noise can be tolerated by the
pattern recognition algorithms GHNT simulated the
addition of noise to the baseline study until it was no
longer able to discriminate between pathology groups
(see figures right). This allowed a minimum target SNR
to be determined for the MINERVA instrument whilst
maintaining an acceptable ability to discriminate
between pathology types.
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SNR plotted against performance for the baseline
study. SN = sensitivity, SP = specificity.

\ For more info contact Dr. Gavin Rhys Lloyd j
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ér:ZBLAN fibre laser at 2.9 pm | . § | meunersiyor

Nottingham
The partners LISA Laser Products OHG (LISA) and Dr. SO o -t A
Slawomir Sujecki‘'s team at the University of Nottingham — '
(NOTT) will develop a 2.9 um laser based on Er-doped
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Right: Modelling scheme of the I o ouTRuT
Er:ZBLAN fibre laser with an external ~ pPump v il _—
cavity configuration. For the exact - —> Py o S —
prediction both the 2.9 um and the — Ps; P> -
1.6 um laser signal were analysed in ~A%

forward and backward propagation.

Dichroic High Fresnel Reflection
Reflectivity Mirror

ZBLAN fibres diode-pumped at 976 nm. This fibre laser will be used as pump source for ultra-
long wavelength supercontinuum generation (3-9 um). The first step is the development of a
fibre laser in an external cavity configuration. For that purpose a simulation model based on the
rate equation and signal propagation equations is implemented by the NOTT group (see sketch
above). Different parameters will be studied, e.g. absorption cross-sections, emission cross-
sections, and gain cross-sections, to predict the optimum laser performance.

Above: Set-up of the Er:ZBLAN fibre for Above: Set-up of the Er:ZBLAN fibre in an external

absorption studies. The green cavity configuration pumped with high-power fibre-

fluorescence results from up-conversion coupled diodes. First experiments showed a good

processes. agreement with the simulations carried out at
Nottingham.

In parallel, LISA will carry out experiments for the handling (stripping, cleaving, splicing) of the
soft glass fibre and target both high-power and high-energy laser operation with different
resonator configurations. Coated focussing and collimating optics have to be designed and
manufactured for the laser studies. After the evaluation of the first tests in CW operation LISA's
scientists and engineers will design a compact and robust cooled housing for the 2.9 um laser.
Regarding high-energy operation special acousto-optic modulators (AOM) based on TeO, will
be designed and built by G&H and delivered to LISA.

For more info contact Dr. Samir L amrini /
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