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Agenda
Thursday, 9 October 2014, 
PTB Braunschweig, Seminarzentrum

Session 1

	 8:30	– 8:35 Opening

	 8:35	– 8:40 PTB welcomes WS-Participants

	 8:40	– 8:50 Introduction to the EUMETRISPEC project

	 8:50	– 9:20
GEISA-2014 spectroscopic data base:  
context, contents, quality requirements, evolution
Nicole Jaquinet, Ecole Polytechnique

	 9:20	– 9:50
High accuracy intensity calculations of H2O, CO and CO2

Oleg Polyanski, University College of London

	 9:50	– 10:10
Three years of ExoMol: New molecular line lists  
for exoplanets and other hot atmospheres
Sergey Yurchenko, University College of London

	 10:10	– 10:40 Coffee Break

	 10:40	– 11:10
Speed-dependent effects and Dicke narrowing in spectral line shapes
Roman Ciurylo, Uniwersytet Mikolaja Kopernika

	 11:10	– 11:40
Precision laser spectroscopy of water isotopologues in the near-IR
Livio Ginafrani, Seconda Università di Napoli

	 11:40	– 12:00
FTIR based measurements of line strength and self-broadening 
coefficients of the first overtone band of HCl
Gang Li, PTB Braunschweig

	 12:00	– 12:20
Improved Infrared Spectroscopy of Halocarbons for Satellite Retrievals
Jeremy J. Harrison, University of York

	 12:20	– 13:50 Lunck break + Posters
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Session 2

	 13:50	– 14:20
Accurate and Precise FT Spectroscopy and the  
Complete Eigenenergy List of HCN
Georg Mellau, Justus-Liebig-Universität

	 14:20	– 14:45
The open EUMETRISPEC Central Fourier transform  
spectroscopy facility
N.N.

	 14:45	– 15:10
Laser spectrometers for metrological line data retrieval -  
contributing to the EUMETRISPEC project
Jan C. Petersen, DFM

	 15:10	– 15:35
EUMETRISPEC line data retrieval -  
examples of N2O, CO2 and other molecules
Viktor Werwein, PTB Braunschweig

	 15:35	– 16:05 Coffee break + Posters

	 16:05	– 16:30
State of the art in pressure metrology from 1 Pa to 10 kPa  
by primary and secondary standards
Karl Jousten, PTB Berlin

	 16:30	– 16:50
Primary Reference Gas Mixtures for Spectroscopic Studies
Stefan Persijin, VSL

	 16:50	– 17:15
Metrology studies related to spectroscopy
Olav Werhahn, PTB Braunschweig

Session 3

	 17:15	– 18:45 Poster Session

18:40 Transfer to City

20:00 Workshop Dinner

Session 4

	 8:30	– 8:35 Opening

	 8:35	– 9:05
SI-traceable line parameters of greenhouse gases measured  
using cavity ring-down spectroscopy
Joseph Hodges, NIST

	 9:05	– 9:25
Fourier transform optical frequency comb spectroscopy  
in the mid-infrared
Piotr Maslowski, Nicolaus Copernicus University

	 9:25	– 9:45

Microwave Coherence Spectroscopy:  
How to use real high resolution and why:
The odd isotope of ytterbium fluoride 171YbF
Jens-Uwe Grabow, Gottfried-Wilhelm-Leibniz-Universität Hannover

	 9:45	– 10:10
Absolute high spectral resolution measurements of surface solar 
radiation for spectroscopic studies of atmospheric water vapour
Tom Gardiner, National Physical Laboratory

	 10:10	– 10:25 Conclusion / Closing remarks

	 10:25	– 10:45 Coffee Break

Session 5

	 10:45	– 12:05 Lab tours

	 12:05	– 13:35 Lunch break

	 13:35	– 15:35 Optional PTB laboratory tours
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Invited talks

1 Speed-dependent effects and Dicke narrowing in spectral line shapes
Roman Ciurylo, Uniwersytet Mikolaja Kopernika, Poland

2 Precision laser spectroscopy of water isotopologues in the near-IR
Livio Gianfrani, Seconda Università di Napoli, Italy

3
SI-traceable line parameters of greenhouse gases measured 
using cavity ring-down spectroscopy
Joseph T. Hodges, National Institute of Standards and Technology, Gaithersburg, USA

4
GEISA-2014 spectroscopic database: context, contents,  
quality requirements, evolution
Nicole Jacquinet, Ecole Polytechnique, France

5 Accurate and Precise FT Spectroscopy and the Complete Eigenenergy List of HCN
Georg Mellau, Justus-Liebig-Universität, Gießen

6 High accuracy intensity calculations of H2O, CO and CO2

Oleg Polyanski, University Colleg of London
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Speed-dependent effects and Dicke narrowing in spectral line shapes 
 

Roman Ciuryło1 
 

1Instytut Fizyki, Uniwersytet Mikołaja Kopernika, ul. Grudziądzka 5/7, 87-100 Toruń, Poland 
 
 
The recent development of the Doppler limited spectroscopy as well as theory of spectral line shapes 
clearly demonstrated limitation of Voigt profile commonly use in the experimental data analysis. It is 
now well established that the analysis of accurate spectra requires to go beyond the standard Voigt 
profile. Beside the Doppler and collisional broadening and shifting, the other effects such as: the 
speed dependence of collisional broadening and shifting, the Dicke narrowing, the correlation 
between velocity-changing and phase or state changing collisions, and finally the dispersions line 
asymmetry should be taken under consideration. To properly describe spectral line shapes the 
analytical models as well as ab initio approaches were developed. Properties of analytical line shape 
models were analysed and confronted with ab initio approaches to line shape calculations. 
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Precision laser spectroscopy of water isotopologues in the near-IR  

Livio Gianfrani  

Dipartimento di Matematica e Fisica, Seconda Università di Napoli, Viale Lincoln 5, I-81100 Caserta, 
Italy 

I will make an overview of precision measurements that are being performed at the Second University of 
Naples on the vibration-rotation spectrum of water isotopologues, by using a pair of phase-locked 
extended cavity diode lasers at 1.39 µm. In particular, the observation of spectral line profiles with 
unprecedented fidelity is exploited to retrieve a number of physical quantities and spectroscopic 
parameters of interest for a variety of reasons in different research fields. In particular, I will mention the 
spectroscopic determination of the thermodynamic temperature and the accurate measurement of line 
centre frequencies and intensity factors.  
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“SI-traceable line parameters of greenhouse gases measured  
using cavity ring-down spectroscopy” 

 
Dr. Joseph T. Hodges 

 
National Institute of Standards and Technology 

Gaithersburg, MD USA 
 

I will present cavity ring-down spectroscopy (CRDS) gas concentration measurements for air- and self-
broadened samples of water vapor, carbon dioxide, methane, and oxygen.  This laser technique gives an 
SI-traceable measure of sample absorption coefficient which can be expressed in terms of time (ring-
down time constant) and frequency (laser detuning about line center) observables.  Typically absolute 
line intensities are obtained by integrating CRDS absorption spectra acquired on gravimetrically 
prepared samples of known molar fraction.  Once known, these line intensities, which constitute an 
intrinsic and conserved property of the molecule, serve as the molecular ruler by which measurements of 
integrated sample absorption coefficient yield analyte concentration in an unknown sample.   Realization 
of this spectroscopic technique also involves the application of advanced line shape models, which are 
used to accurately determine the integrated spectrum area from discretely sampled spectra.  Finally, I 
will also discuss an alternative to gravimetrically prepared samples which involves quantum-chemistry 
calculations of line intensities.  Recent experiments show that these ab initio calculations have the 
potential to yield line intensities with relative standard uncertainties as low as 0.3 %. 
. 
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GEISA-2014 spectroscopic database: context, contents, quality requirements, 
evolution 

Nicole Jacquinet, Chérif Boutammine, Laurent Crépeau, Anis Boudahoui, Raymond Armante, Cyril 
Crevoisier, Virginie Capelle, Noëlle Scott, Alain Chédin  

 
Laboratoire de Météorologie Dynamique, Ecole Polytechnique, 91128 Palaiseau, France 

http://ara.abct.lmd.polytechnique.fr 
jacquinet@lmd.polytechnique.fr 

 
The role of molecular spectroscopy in modern atmospheric research has entered a new promising perspectives 
phase for remote sensing applications (meteorology, climatology, chemistry) with the advent of highly 
sophisticated spectroscopic instruments. With the launch of high spectral resolution instruments like AIRS on 
board EOS-Aqua (2002), IASI on Metop-A (2006), and now on Metop-B (2012), GOSAT (2009) and Suomi NPP 
(2011) spectroscopic data appear to be at the root of the investigation of climate change providing an improved 
understanding of the different phenomena driving the atmospheric system. 

Since 1974 - celebrating its 40th birthday (*) this year! -  the LMD GEISA database (Gestion et Etude des 
Informations Spectroscopiques Atmosphériques: Management and Study of Atmospheric Spectroscopic 
Information; Jacquinet-Husson et al, JQSRT 112 (2011) has been at the heart of state-of-the-art developments in 
spectroscopy and radiative transfer modeling to meet the needs of the international space agencies, by collecting, 
archiving and distributing all the necessary inputs for atmospheric radiative transfer models. GEISA is constantly 
evolving, taking into account the best available spectroscopic data. It comprises not only the line-by-line 
parameters database in the spectral range from 10-6 to 35,877.031 cm-1, but also two additional sub-databases: 
infrared and ultraviolet absorption cross-sections, microphysical and optical properties of atmospheric aerosols. 

GEISA, together with the LMD radiative transfer model 4A(**) in its operational version 4A/OP, co-developed 
by LMD and Noveltis (***), have become CNES references for MetOp-A and MetOp-B and, as such, are involved, 
at CNES, Noveltis and LMD, in the spectral calibration activities of the IASI instruments -currently recognized as 
a radiometric reference by the Global Space-based Inter-Calibration System (GSICS). 

In the frame of the 2014 GEISA release and the work in progress in the CNES-MENINGE scientific group for 
the future of the IASI instruments (IASI-NG), we will present the current content and planned evolution of each 
of the three sub-databases specifically emphasizing the quality requirements for spectroscopic parameters, i.e.: -
high and very high spectral resolution laboratory measurements,-absorption cross sections of atmospheric trace 
constituents (in particular for gases with greenhouse gas potential), -atmospheric aerosol precursors, -theoretical 
spectroscopy (non LTE conditions), line shape models and assessment of associated line parameters, -feedback 
from Metrology groups and from groups developing remote sensing instrumentation on latest needs to improve 
the precision/accuracy of spectroscopic data. 
 GEISA is implemented on the CNES/CNRS/IPSL “Ether” Products and Services Centre WEB site: 
http://www.pole-ether.fr, where all the archived spectroscopic data and related information can be handled 
through user friendly associated management software facilities. It is used on-line by more than 300 laboratories 
working in various domains like atmospheric physics, planetology, astronomy, astrophysics. 
 

(*)     : http://www.lmd.jussieu.fr/geisa2014/ 
(**)   : http://ara.abct.lmd.polytechnique.fr/index.php?page=4a 
(***) : http://4aop.noveltis.com/ 
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Accurate and Precise FT Spectroscopy and the 
Complete Eigenenergy List of HCN 

 
 

Georg Mellau1,2 

 
 

1Physikalisch Chemisches Institut, Justus Liebig Universität Gießen, Germany 
2Department of Chemistry, MIT, Cambridge, MA, USA. 

 
 
 
 
Due to its accurate and constant ILS the FT spectrometry has a relative wavenumber precision of better than 10-10 

(1). To retrieve line positions with the same accuracy one has to take into account a series of possible pitfalls 
regarding the FT instrument and the data analysis of the recorded spectra. I will point out some of the problems 
and present the solutions to them. 
For polyatomic molecules with dense molecular spectra the limiting factor of the accuracy and precision of the 
measured line positions and intensities is the overlap of the studied lines with weak hotbands, overtones and 
isotopolgue bands. The solution for this problem is the compilation of the experimental “complete molecular 
eigenenergies” (2,3). Beside the fundamental importance to quantum mechanics (4) this concept can be used to 
improve the accuracy and precision of line positions and intensities retrieved from dense molecular spectra. To 
accomplish this task the high precision experimental eigenenergy data must be combined (5) with the at least 1000 
times less precise ab initio eigenenergy lists to get access to the relatively accurate and precise ab initio line 
intensity information between all molecular states. 
 
References 
 
[1] G. Ch. Mellau and B. P. Winnewisser and M. Winnewisser, Absolute FT-IR Line Positions with a Relative 
Error of 10-10, Mikrochim. Acta [Suppl.] 14, 575 (1997) 
[2] G. Ch. Mellau, Complete experimental rovibrational eigenenergies of HNC up to 3743 cm-1 above the ground 
state, J. Chem. Phys. 133, 164303 (2010) 
[3] Complete experimental rovibrational eigenenergies of HCN up to 6880 cm-1 above the ground state, G. Ch. 
Mellau, J. Chem. Phys. 134, 194302 (2011) 
[4] G. Ch. Mellau, Rovibrational eigenenergy structure of the [H,C,N] molecular system, J. Chem. Phys. 134, 
234303 (2011) 
[5] T. Furtenbacher, P. Arendas, G. Ch. Mellau, and A.G. Csaszar, Simple molecules as complex systems, Sci. 
Rep. 4, (2014) 
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“High accuracy Ab intio line intensities calculations of small molecules” 
	
  

Oleg L. Polyansky,1;2 
1Department of Physics and Astonomy, University College of London, London WC1E 6BT, 

United Kingdom, 2Russian Academy of Sciences, Nizhny Novgorod, Russia 
(Dated: October 1, 2014) 

 
 

The high accuracy calculation of line intensities of small molecules from the _rst principles is presented. The 
comparison of the calculated line intensities with the experimental measurements of subpercent accuracy is given. 
In particular the ab initio calculations for H2O, CO2, CO and NH3 potential energy surfaces (PES) and equivalent 
dipole moment surfaces (DMS) are presented, as well as the use of these PES and DMS for the line centers and 
line intensities in variational calculations. 
The high accuracy of the ab initio intensity calculations was achieved based on 12 components of quantum 
chemical calculations, presented in the paper [1]. All electrons multi reference con_guration interaction (MRCI) 
method is used with complete basis set (CBS) extrapolation of Aug-cc-pc6z to produce the Born-Oppenheimer 
(BO) PES and DMS. The optimisation of complete active space (CAS) is also used. 
Non-BO relativistic, quantum electrodynamic (QED) and adiabatic as well as non-adiabatic corrections are also 
necessary in order to achieve subpercent accuracy of intensities. The comparison of the results of the calculations 
with the published [2], [3], [4] and not yet published intensity [5] measurements are presented. 
 
[1] O. L. Polyansky, A. A. Kyuberis, R. I. Ovsyannikov. Lodi, J. Tennyson and N. F. Zobov , J. Phys. Chem. A 
117, 9633 (2013). 
[2] L. Lodi, J. Tennyson and O. L. Polyansky, J. Chem. Phys. 135, 034113 (2011). 
[3] G.Casa, R. Wehr, A. Castrillo, E. Fasci and L. Gianfrani J. Chem. Phys. 130, 184306 (2009). 
[4] G. Wubbeler, G.J. Padilla Viquez, K. Jousten, O. Werhahn and C. Elster, J. Chem. Phys. 135, 204304 (2011). 
[5] K. Bielska, O.L.Polyansky, M.Ghysels, J.T.Hodges, L. Lodi, J. Tennyson and N.F. Zobov in preparation 
(2014) 
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Poster Session 

1 The central facility IFS125HR FTIR-spectrometer at PTB
Jens Brunzendorf, Anton Serdyukov, Viktor Werwein, Olav Werhahn, Volker Ebert

2
CO2 line strength and Self broadening measurements at 2 µm  
using high resolution FTIR-Spectroscopy
Jens Brunzendorf, Anton Serdyukov, Viktor Werwein, Olav Werhahn, Volker Ebert

3
Optical feedback frequency stabilized cavity ring-down spectroscopy  
for molecular absorption line metrology
J. Burkart, D. Romanini, and S. Kassi

4
Measurements of line intensity, N2 broadening and pressure shift coefficients  
in the ν3 band of 12CH4 using a cw-OPO spectrometer
M. Cadoret, J.-J. Zondy

5 Alternative approaches to cavity enhanced absorption spectroscopy
A. Cygan, P. Wcisło, S. Wójtewicz, P. Masłowski, R. S. Trawiński, R. Ciuryło, D. Lisak

6 Spectroscopy for industrial applications: High-temperature processes
Alexander Fateev, Helge Grosch, Sønnik Clausen

7
HITRAN Vs Gas Standards Calibration for measurements of NO2  
in the v3 band and HNO3 in the v2 band
Edgar Flores

8 Fourier-transform cavity-enhanced optical frequency comb spectroscopy
A. Foltynowicz, A. Khodabakhsh, A. C. Johansson

9
Traceable line strength measurements in methane in the spectral region  
around 1.65 µm using cavity ring down spectroscopy
M.Kiseleva, J.Mandon, S.Persijn, J.Petersen, L.Nielsen, and F.Harren
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10
Broadband cavity-enhanced frequency comb spectroscopy in near IR
Grzegorz Kowzan, Mateusz Borkowski, Kevin Lee, Michał Słowiński, Piotr Ablewski, Kamila Stec, 
Szymon Wójtewicz, Daniel Lisak, Ryszard S. Trawiński, M.E. Fermann and Piotr Masłowski

11
High temperature spectral parameter measurements of methane and CO2 
for applied tunable diode laser diagnostics
Michael Lengden, David Wilson and Walter Johnstone

12
Pressure broadening, -shifts, speed dependences and line mixing  
in the ν3 rovibrational band of N2O
Joep Loos, Manfred Birk, Georg Wagner

13 Isomer selective mass spectrometry using tunable VUV synchrotron radiation
Arnas Lucassen

14
Cavity-ring-down and photoacoustic spectroscopy for quantification  
of ammonia in clean room manufacturing environments
Nils Lüttschwager, Andrea Pogány, Anne Rausch, Olav Werhahn, Volker Ebert

15 TDLAS sensor for absolute atmospheric H2O measurements
Javis A. Nwaboh, Olav Werhahn, Volker Ebert

16
Collisional broadening coefficients of water vapor for atmospheric  
or natural gas applications
Javis A. Nwaboh, Olav Werhahn, Volker Ebert

17
An accurate and simple optical path length calibration method for setups  
based on laser absorption spectroscopy or FTIR
Javis A. Nwaboh, O. Witzel, A. Pogany, Olav Werhahn, Volker Ebert

18 TILSAM as it benefits spectroscopic gas analysis
Javis A. Nwaboh, Olav Werhahn, Volker Ebert

19 Mid-infrared cavity ring down spectrometers at VSL
Stefan Persijin

20
High accuracy water vapor line strengths measurements  
in the 1.4-2.7 µm range using TDLAS
Andrea Pogány, Alexander Klein, Bernhard Buchholz, Volker Ebert

21
Realization of a traceable mobile calibration facility  
for hygrometers using permeation tubes
S. Pratzler, N. Böse, S. Heering, P. Mackrodt, M. Schneider, G. Heine, V. Ebert

22
Locating Saddle Points of any Index on Potential Energy Surfaces 
by the Generalized Gentlest Ascent Dynamics
Josep Maria Bofill and Wolfgang Quapp

23 Absolute-frequency spectroscopy of the ν3 band of CH4 at 3.2 µm
J. Peltola1,2, M. Vainio1,2, T. Fordell1, T. Hieta1, M. Merimaa1, L. Halonen2

24 Frequency-comb-referenced spectrometer for accurate mid-infrared spectroscopy
J. Peltola1,2, M. Vainio1,2, T. Fordell1, T. Hieta1, M. Merimaa1, L. Halonen2

25
On the way to traceable spectral line data –  
results and difficulties shown at the example of CH4 in the tetradecade
Anne Rausch, Olav Werhahn, Anton Serdyukov, Volker Ebert

26
Determination of CO line strengths in THE 2-0 band  
with extensive uncertainty budget analysis
Anton Serdyukov, Viktor Werwein, Jens Brunzendorf, Olav Werhahn, Volker Ebert

27
Impact of Spectroscopic Line Parameters on Carbon Monoxide Column Density 
Retrievals from Shortwave Infrared Nadir Observations
Denise Schmidt, Sebastian Gimeno Garcia, and Franz Schreier
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28
Survey of the High Resolution Infrared Spectrum of Methane (12CH4 and 13CH4): 
Partial Vibrational Assignment Extended Towards 12000 cm−1

O. N. Ulenikova,b, E. S. Bekhterevaa,b, S. Alberta, S. Bauereckera,c, H. M. Niederera, and M. Quacka

29 Survey of the High Resolution Spectroscopy of Methane
O. N. Ulenikova, E. S. Bekhterevaa, S. Albertb, S. Bauereckerc, and M. Quackb

30
High Resolution Spectroscopic Study of SO2 in the Region up to 5200 cm–1

O. N. Ulenikova, O. V. Gromovaa, E. S. Bekhterevaa, C. Sydowb,  
S. Bauereckerb, and V.-M. Hornemanc

31 Precise FTIR Study of Ethylene and Its Isotopomers
AO. N. Ulenikova, O. V. Gromovaa, E. S. Bekhterevaa, and S. Bauereckerb

32 Ab initio approach to the problem of molecular line shapes
P. Wcisło, F. Thibault, H. Cybulski and R. Ciuryło

33
CO2 line strengths of the R(10) to R(14) lines in the 2 µm combination band – 
combined laser- and FTIR-based results
O. Werhahn, D. Balslev-Clausen, J. Brunzendorf, J. A. Nwaboh, A. Rausch, A. Serdyukov,  
V. Werwein, J. C. Petersen, V. Ebert

34
Comparison on spectroscopic N2O amount of substance fraction assignment 
by means of FTIR spectroscopy and TDLAS
V. Werwein, G. Li, D. Balslev-Clausen, M. Valkova, J. Brunzendorf1, A. Rausch, A. Serdyukov,  
J. C. Petersen, O. Werhahn, V. Ebert

35
Determination of self- and air-broadening coefficients as well as  
line strengths in the 2ν3 –band of N2O
Viktor Werwein, Jens Brunzendorf, Anton Serdyukov, Olav Werhahn, Volker Ebert

36
CRDS investigation of line shapes of P-branch transitions of the oxygen B band
S. Wójtewicz, A. Cygan, P. Masłowski, J. Domysławska, P. Wcisło, M. Zaborowski, 
D. Lisak, R. S. Trawiński, R. Ciuryło
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Technische Universität Braunschweig, Germany
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Tomsk, Russia

Norbert Böse 3.21 Feuchte und Thermisches Zustandsverhalten, 
Physikalisch-Technische Bundesanstalt, Germany
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Physikalisch-Technische Bundesanstalt, Germany

Johannes Burkart Université Grenoble, Saint Martin d‘Hères, France

Malo Cadoret Conservatoire National des Arts et Métiers (CNAM), Paris, 
France

Roman Ciurylo Nicolaus Copernicus University, Torun, Poland

Agata Cygan Nicolaus Copernicus University, Torun, Poland
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Physikalisch-Technische Bundesanstalt, Germany
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Danmarks Tekniske Universitet, Denmark
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Olga Gromova National Research Tomsk Polytechnic University,  
Tomsk, Russia
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Name Institut

Jeremy J. Harrison University of York, UK

Sabrina Heering 3.21 Feuchte und Thermisches Zustandsverhalten, 
Physikalisch-Technische Bundesanstalt, Germany

Joseph T. Hodges National Institute of Standards and Technology (NIST), 
Gaithersburg, USA

Nicole Jacquinet Ecole Polytechnique, Palaiseau Cedex, France

Karl Jousten 7.54 Vakuummetrologie,  
Physikalisch-Technische Bundesanstalt, Germany

Samir Kassi Laboratoire Interdisciplinaire de Physique (LIPhy),  
Saint Martin d’Hères, France
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Radboud Universiteit Nijmegen, Netherlands
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Physikalisch-Technische Bundesanstalt, Germany

Grzegorz Kowzan Nicolaus Copernicus University, Torun, Poland

Michael Lengden University of Strathclyde; Glasgow, Scotland
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Physikalisch-Technische Bundesanstalt, Germany
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Arnas Lucassen 3.34 Reaktive Strömungen,  
Physikalisch-Technische Bundesanstalt, Germany

Nils Lüttschwager 3.22 Metrologische Molekülspektrometrie,  
Physikalisch-Technische Bundesanstalt, Germany

Piotr Maslowski Nicolaus Copernicus University, Torun, Poland

Georg Mellau Justus-Liebig-Universität, Gießen, Germany

Javis Nwaboh 3.22 Metrologische Molekülspektrometrie, Physikalisch-
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Stefan Persijn Van Swinden Laboratory (VSL), Netherlands

Jan C. Petersen Dansk Fundamental Metrologi (DFM), Denmark

Andrea Pogany 3.22 Metrologische Molekülspektrometrie,  
Physikalisch-Technische Bundesanstalt, Germany

Oleg Polyansky University College of London, UK

Wolfgang Quapp Universität Leipzig, Germany

Anne Rausch 3.22 Metrologische Molekülspektrometrie,  
Physikalisch-Technische Bundesanstalt, Germany

Franz Schreier Institut für Methodik der Fernerkundung,  
Deutsches Zentrum für Luft- und Raumfahrt, Germany

Anton Serdyukov 3.22 Metrologische Molekülspektrometrie,  
Physikalisch-Technische Bundesanstalt, Germany

Sydow, Christian Institut für Physikalische und Theoretische Chemie, 
Technische Universität Braunschweig, Germany

Oleg Ulenikov National Research Tomsk Polytechnic University,  
Tomsk, Russia

Markku Vainio Mittatekniikan Keskus (MIKES), Finland

Miroslava Valkova Slovenský Metrologický Ustav (SMU), Slovakia

Piotr Wcislo	 Nicolaus Copernicus University, Torun, Poland

Olav Werhahn 3.22 Metrologische Molekülspektrometrie,  
Physikalisch-Technische Bundesanstalt, Germany

Viktor Werwein 3.22 Metrologische Molekülspektrometrie,  
Physikalisch-Technische Bundesanstalt, Germany

Szymon Wojtewicz Nicolaus Copernicus University, Torun, Poland

Sergei N. Yurchenko Department of Physics and Astronomy,  
University College London, United Kingdom

Jean-Jacques Zondy Laboratoire national de métrologie et d‘essais (LNE), 
France

Eumetrispec Workshop | Participants Participants | Eumetrispec Workshop





Physikalisch-Technische Bundesanstalt
Braunschweig und Berlin
Bundesallee 100
38116 Braunschweig

Prof. Dr. Volker Ebert
3.2 | Gasanalytik und Zustandsverhalten

Telefon:	 0531 592-3200
E-Mail:	 volker.ebert@ptb.de
www.ptb.de

Stand: 10 / 14


