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Project overview

Å VSL (Netherlands)

Å DANIAmet-DFM (Denmark)

Å IPQ (Portugal)

Å LNE-INM-Cnam (France)

Å PTB (Germany)

collaborator: HC-Photonics (Taiwan)

www.vsl.nl/best-practices/breath-analysis-project/321

Partnership

Breath analysis as a diagnostic tool for early disease detection

Project duration: May 2008 ïApril 2011

Stages in the project
ÅInstrumentation

Setting up spectroscopic facilities
Optimising performance for selected 
molecules

ÅLine strength measurements
Combining strengths of reference gas 
mixture preparation and spectroscopy

ÅInterferences
Assessing & optimising performance 
in presence of moisture and CO2



SI unit: realisation

Gravimetric preparation

Alternate weighing of sample and reference cylinder

nB = amount of substance 
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Analysis gas mixtures

Always: analysis of the gas mixtures that have been 

prepared as many things can go wrongé.

-preparation / storage / cylinder treatment

Comparison with

existing mixtures



Impact

Natural gas reference materials

ÅPrice natural gas depends on the quantity and the 
calorific value (energy content)

ÅCalorific value depends on the composition

ÅGas from Slochteren (Netherlands) has low calorific 
value (high N2 content)

ÅComposition determined by gas chromatography

ÅSmall uncertainty calorific valueĄcorrect price 
determination



Analysis at trace levels

Motivation:

Å Purity analysis

Å Growing demand for mixtures with low concentration levels  

-legislation

-atmospheric measurements

-hydrogen economy

-é..



Optical parametric oscillator 
(OPO*)

Inside the crystal 1 pump photon is converted into 2 new 

photons named signal and idler.

All mirrors highly reflective for the signal and highly transparent

for the pump and idler.

*Developed in cooperation with the Radboud University Nijmegen



Performance OPO

Multi-layer fast piëzo tuning (53 GHz)



Experimental set-up


