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AODbjectives

AHardware
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AAnalysis and machine
learning
AS06-SO7

AMeasurements and
demo
ASO8-5011

[Image from: Galfalk et al. 2016. Nature Climate Change 6:426-430.]
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The need for TRIAGE

AOutdoor air pollution is a major health risk factor*
A4.2M premature deaths worldwide
AContributed to 7.6 % of all deaths
ALegislation is rapidly

increasing to tackle this
' problem

TRANSPORTATION

ENERGY &
INDUSTRY

ARequirement for better
sensors

ASmart distributed networks
ACommunity-based

AReal-time monitoring and
warnings

TRIAGE air sensor CLOUD COMPUTING

*WHO Fact Sheet, i A mb i(omtdobr) airp o | | 2018 hitjds://www.who.int/news-room/fact-sheets
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https://www.who.int/news-room/fact-sheets/

TRIAGE objective O1

AO1 Beyond state-of-the-art real-time air pollution detection using the

2-10 um wavelength region

ASub-objectives (SO-)

A SO1 Mid-IR supercontinuum 2-10 pm source

A SO2 Multi-pass gas absorption cell

A SO3 IR detector

A SO4 Fourier Transform Spectrometer
A SO5 System integration and validation

A SO6 Deep learning algorithms for
chemometric analysis

A SO7 Cloud-based data management
monitoring systems

/ TRIAGE INTEGRATED SYSTEM \

Supercontinuum Multipass cell FT-spectrometer

T =

TRIA

(

Cloud computing M-LWIR detector/
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TRIAGE objectives O2 + O3

AO?2 Field-tests for sensor
ASO8 On the rooftop of municipal buildings =
ASO9 On a public transport vehicle

AO3 Long-term, pervasive air
pollution monitoring

ASO010 Long-term sensing on the rooftop
of municipal buildings

< . i Rooftop station at Torkel Knutssonsgatan, Stockholm one
ASO11 Long-term inventory of emitted of the TRIAGE demo sites.

pollutants

The facility is operated by SLB Analys on behalf of the
City of Stockholm Environment and Health Protection
Administration.
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Presentation outline

AObijectives

AHardware
ASO1-S05

AAnalysis and machine
learning
AS06-SO7

AMeasurements and
demo
ASO8-5011

[Image from: Galfalk et al. 2016. Nature Climate Change 6:426-430.]
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Supercontlnuum source development (SO1)

~ PUMP FIBRECASCADE ~ TERMINATION

oLD

Commeraal

TRIAGE
DESIGN , NKTPump Thulium 1.95 um
ADTU
A Chalcogenide fibre design and supercontinuum modelling DTU
A Chalcogenide fibre fabrication oo
A Chalcogenide fibre termination -
ANKT
A Standard 2 pm pump system for initial testing Ed KT..:- Photariics
A Optimised 2 um pump for final TRIAGE system S e
ANORBLIS

A Two standard laser systems for initial testing with TRIAGE sensor NORBL'S
Aoptlmlsed Vers|0n W|th DTU flbl‘eS + termlnatlon and NKT pump NORDIC BROADBAND LIGHT SOLUTIONS
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Custom glass and chalcogenide fibre fabrication
o
oo

A Establishing a suitable fibre fabrication facility
A Requisitioning/ integration of equipment and materials
A Modification and optimisation of existing equipment

A Fabrication of glass preform
A Precursor material successfully purified

A Arsenic and selenium
A Batched to the target composition

A Materials were melted and rapidly quenched
A Successfully formed a chalcogenide glass preform

A Next steps
A Fibre drawing of preforms

10 20 30 40
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Nano-imprinting

ADTU nano-imprinting technology
AModify fibre end facets with precision pattern
ATransmission loss reduced by >70 %
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Supercontlnuum pump source

- PUMP  FIBRECASCADE g TERMINATION
oLD
DESIGN Mm ‘Silica m .
‘ Commerual Pollshed
TRIAGE
DESIGN Thulium 1.95 um
1 \
JEEEEETEEEL DTU N%ndimprmt
ADTU -
A Chalcogenide fibre design and supercontinuum modelling DTU
A Chalcogenide fibre fabrication G
A Chalcogenide fibre termination -
ANKT
A Standard 2 pm pump system for initial testing B KT..:- Photonics
A Optimised 2 um pump for final TRIAGE system PRI N
ANORBLIS

A Two standard laser systems for initial testing with TRIAGE sensor NORBL'S
Aoptlmlsed Vers|0n W|th DTU flbl‘eS + termlnatlon and NKT pump NORDIC BROADBAND LIGHT SOLUTIONS
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Supercontinuum pump source

AN K T Batana laser is an amplified
directly modulated diode
A Pulse duration from 40 ps to 5 ns

AA new system at 2 em will require:
A New modulated diode and driver

A Tm-doped amplifier chain/MOPA
developed to reach watt-level power from
the e W diode output

INE B€ T : Photonics

«* the power of light

AA new ps-duration mode-locked
laser will be developed for more
stable and shorter pulsed source
alternative

AA Tm amplifier will be adapted for
short pulse amplification

- TRIA
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Supercontlnuum source mtegratlon

R PUMP - »s FIBRECASCADE  TERMINATION.
025L|2N : Mm Silica m '
o e Commermal Pollshed
TRIAGE
DESIGN NKT Pump Thulium 1.95 um - $,3 \s,Se.
f ¥ Commercial DTUFibres or YAVAV e
A Chalcogenide fibre design and supercontinuum modelling DTU
A Chalcogenide fibre fabrication G
A Chalcogenide fibre termination -
ANKT
A Standard 2 pm pump system for initial testing B KT- Photonics
A Optimised 2 um pump for final TRIAGE system PRI N
ANORBLIS

A Two standard laser systems for initial testing with TRIAGE sensor NORBL'S
A Optimised version with DTU fibres + termination and NKT pump NORDIC BROADBAND LIGHT SOLUTIONS

. . TRIAGE H2020
TRIAGE public presentation Mar-2022 |12/35 101015825 -

- TRIAC



TRIAGE supercontinuum source NORBLIS

ANORBLIS will develop its world-leading mid-IR supercontinuum lasers
A Current NORBLIS 2-10 um Aurora source defines the state-of-the-art
ATRIAGE all-EU source will provide double the output power

AURORA
LONG-WAVE SUPERCONTINUUM

NoREUIS Avaoma

s,

s A
Ouput power/mW 50 100
Pump source Non-EU 1550 nm NKT 2 um
Fibre type Non-EU chalcogenide DTU chalcogenide
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