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Introduction

@ Isotopic composition of carbon dioxide

Uut3C and 4180 can be used to

discriminate between natural and various

manmade sources of CO, [1]. Within

the EMPIR project nMetrol o
;"K.St able | sotope Reference §S;

| (SIRS) [2,3] advanced spectroscopic

EMPIR review confeencIRS post;lvo;‘/’. Brewer m eth OdS are a.p pI I ed .

[1]IGAW report, 242. 19th WMO/IAEA Meeting on Carbon Dioxide, Other Greenhouse Gases and Related Measurement Techniques (GGMT-2017) (27-31 August 2017; Dubendorf, Switzerland)
[2] https:/iwww.vtt.fi/sites/SIRS

[3] https://www.euramet.org/research-innovation/research-empir
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Introduction @PTB

i 2 Isotope ratio and
1 # i P i P nNndel tao value
o # /)
2 : Isotopologue ratio
o <)

Spectroscopic measurement of

o ~ ’ isotopologue amount fraction
0( # c) Q ¢‘Y AT absorption line area,

YO # 1) 0¢n S. 1 line strength, p 1 gas
pressure, T T gas temperature,
L T optical path length

S| Traceability of COsotope Ratiox; PTB  4) © PTB 2019



Optical isotope analysers

Optical isotope ratio
spectrometer at RUG

Optical isotope ratio
spectrometer at PTB

 lorsaruol omsarsia

Light source ICL DFG PPLN
Center wavelength 4.3 ym 4.3 ym
Gas cell pathlength 36 m 54 m

Gas cell pressure 50 hPa 100 hPa
Gas cell temperature 294 K 311 K

[4] Aerodyne TILDAS, e.g. J. B. McManus, D. D. Nelson, and M. S. Zahniser, Opt. Exp., 23, 6569 (2015)

S| Traceability of COsotope Ratiox; PTB  §) [5] Thermo Delta Ray, e.g. J. Braden-Behrens, Y. Yan, A. Knohl, Atoms. Meas. Tech., 10, 4537i 4560 (2017)
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Measured spectra
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Allan deviation 6 / %o

Instrument stabllity

Instruments at PTB and
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Study of matrix effects
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Study of matrix effects
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OIRS In VTT

CO, optical isotope ratio
spectrometer under
construction in VTT. It
deploys a 4.3 um ICL
and Aerodyne multi-pass
cell with 36 m path
length [6].

[6] J. McManus, P. Kebabian, and M. Zahniser, Appl. Opt., 34, 33361 3348 (1995).

A Two-stage thermal control system will be used to reach the target uncertainties
of 0.1a for 4*C-CO, and 0.5 a for G't0O-CO,.
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