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The need for TRIAGE

ÁOutdoor air pollution is a major health risk factor*

Á4.2M premature deaths worldwide 

ÁContributed to 7.6 % of all deaths

*WHO Fact Sheet, ñAmbient(outdoor) air pollutionò(2018); https://www.who.int/news-room/fact-sheets

ÁLegislation is rapidly 

increasing to tackle this 

problem

ÁRequirement for better 

sensors

ÁSmart distributed networks

ÁCommunity-based 

ÁReal-time monitoring and 

warnings

https://www.who.int/news-room/fact-sheets/
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TRIAGE objective O1

ÁO1 Beyond state-of-the-art real-time air pollution detection using the 

2-10 µm wavelength region

ÁSub-objectives (SO-)

ÁSO1 Mid-IR supercontinuum 2-10 µm source

ÁSO2 Multi-pass gas absorption cell 

ÁSO3 IR detector

ÁSO4 Fourier Transform Spectrometer

ÁSO5 System integration and validation

ÁSO6 Deep learning algorithms for 

chemometric analysis

ÁSO7 Cloud-based data management 

monitoring systems
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TRIAGE objectives O2 + O3

ÁO2 Field-tests for sensor 
ÁSO8 On the rooftop of municipal buildings

ÁSO9 On a public transport vehicle

ÁO3 Long-term, pervasive air 

pollution monitoring
ÁSO10 Long-term sensing on the rooftop 

of municipal buildings

ÁSO11 Long-term inventory of emitted 

pollutants

Rooftop station at Torkel Knutssonsgatan, Stockholm one 

of the TRIAGE demo sites. 

The facility is operated by SLB Analys on behalf of the 

City of Stockholm Environment and Health Protection 

Administration.
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Supercontinuum source development (SO1)

ÁDTU 

ÁChalcogenide fiber design and supercontinuum modelling

ÁChalcogenide fiber fabrication

ÁChalcogenide fiber termination

ÁNKT 

ÁStandard 2 µm pump system for initial testing

ÁOptimized 2 µm pump for final TRIAGE system

ÁNORBLIS

ÁTwo standard laser systems for initial testing with TRIAGE sensor

ÁOptimized version with DTU fibers + termination and NKT pump

ÁDTU 

ÁChalcogenide fibre design and supercontinuum modelling

ÁChalcogenide fibre fabrication

ÁChalcogenide fibre termination

ÁNKT 

ÁStandard 2 µm pump system for initial testing

ÁOptimised 2 µm pump for final TRIAGE system

ÁNORBLIS

ÁTwo standard laser systems for initial testing with TRIAGE sensor

ÁOptimised version with DTU fibres + termination and NKT pump
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Custom glass and chalcogenide fibre fabrication 

ÁEstablishing a suitable fibre fabrication facility

ÁRequisitioning/ integration of equipment and materials

ÁModification and optimisation of existing equipment

ÁFabrication of glass preform

ÁPrecursor material successfully purified 

ÁArsenic and selenium

ÁBatched to the target composition

ÁMaterials were melted and rapidly quenched 

ÁSuccessfully formed a chalcogenide glass preform

ÁNext steps

ÁFibre drawing of preforms 
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Nano-imprinting

ÁDTU nano-imprinting technology 

ÁModify fibre end facets with precision pattern

ÁTransmission loss reduced by >70 %
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Supercontinuum pump source

ÁDTU 

ÁChalcogenide fiber design and supercontinuum modelling

ÁChalcogenide fiber fabrication

ÁChalcogenide fiber termination

ÁNKT 

ÁStandard 2 µm pump system for initial testing

ÁOptimized 2 µm pump for final TRIAGE system

ÁNORBLIS

ÁTwo standard laser systems for initial testing with TRIAGE sensor

ÁOptimized version with DTU fibers + termination and NKT pump

ÁDTU 

ÁChalcogenide fibre design and supercontinuum modelling

ÁChalcogenide fibre fabrication

ÁChalcogenide fibre termination

ÁNKT 

ÁStandard 2 µm pump system for initial testing

ÁOptimised 2 µm pump for final TRIAGE system

ÁNORBLIS

ÁTwo standard laser systems for initial testing with TRIAGE sensor

ÁOptimised version with DTU fibres + termination and NKT pump
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Supercontinuum pump source

ÁNKTôs Katana laser is an amplified 

directly modulated diode 

ÁPulse duration from 40 ps to 5 ns

ÁA new system at 2 ɛm will require:

ÁNew modulated diode and driver

ÁTm-doped amplifier chain/MOPA 

developed to reach watt-level power from 

the ɛW diode output

ÁA new ps-duration mode-locked 

laser will be developed for more 

stable and shorter pulsed source 

alternative

ÁA Tm amplifier will be adapted for 

short pulse amplification



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

101015825

Supercontinuum source integration

ÁDTU 

ÁChalcogenide fiber design and supercontinuum modelling

ÁChalcogenide fiber fabrication

ÁChalcogenide fiber termination

ÁNKT 

ÁStandard 2 µm pump system for initial testing

ÁOptimized 2 µm pump for final TRIAGE system

ÁNORBLIS

ÁTwo standard laser systems for initial testing with TRIAGE sensor

ÁOptimized version with DTU fibers + termination and NKT pump

ÁDTU 

ÁChalcogenide fibre design and supercontinuum modelling

ÁChalcogenide fibre fabrication

ÁChalcogenide fibre termination

ÁNKT 

ÁStandard 2 µm pump system for initial testing

ÁOptimised 2 µm pump for final TRIAGE system

ÁNORBLIS

ÁTwo standard laser systems for initial testing with TRIAGE sensor

ÁOptimised version with DTU fibres + termination and NKT pump
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TRIAGE supercontinuum source

ÁNORBLIS will develop its world-leading mid-IR supercontinuum lasers

ÁCurrent NORBLIS 2-10 µm Aurora source defines the state-of-the-art

ÁTRIAGE all-EU source will provide double the output power

Current world leader 

(NORBLIS Aurora)
TRIAGE

Ouput power/mW 50 100

Pump source Non-EU 1550 nm NKT 2 µm 

Fibre type Non-EU chalcogenide DTU chalcogenide 


