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Data Set Description: 
PI: Emmanuel Mahieu 
 Department of Astrophysics, Geophysics and Oceanography (UR SPHERES) 
 University of LIEGE 
Instrument in operation: 
 A Bruker 125HR Infrared Fourier Transform Spectrometer (FTIR) 
Site(s): High-altitude Jungfraujoch Research Station 
 NDACC Station, Swiss Alps,  
  46.55 N, 7.98 E, 3580m a.s.l., Switzerland  
Measurement Quantities: 
 Total & Partial Vertical Column Abundances above Jungfraujoch (in number molecules 

per sq. cm) 
 
Creative Commons license type for the archived Jungfraujoch FTIR data: 
Starting with version IRWG2023: 
 CC-BY-SA-4.0 (Attribution-ShareAlike-No Commercial Restrictions) 
For earlier versions (v001 up to v007): 
 refer to the DATA_RULES_OF_USE statement available in each hdf archive 
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Instrument Description: 
The Fourier Transform Spectrometer in operation at Jungfraujoch since September 2024 is a commercial 
"Bruker IFS 125 HR". Spectra are recorded either in the 1-5.4 or 8-14 micrometers intervals (atmospheric 
windows) depending on beamsplitters and detectors selections. Spectra are recorded with resolutions 
spanning the 0.0061 to 0.0019 cm-1 (OPD between ~82 and 257 cm), depending on the optical filter and 
sun height. The 125HR replaced a 120HR model of the same manufacturer, an instrument that 
performed regular observations during more than 30 years, with equivalent spectral performance and 
coverage. 
 
Beforehand, a FTIR instrument built at the Institute of Astrophysics in Liege ("home-made") has been 
routinely used from 1984 until 2008 by Ph. Demoulin. It achieved an ultimate resolution of 0.0025 cm-1 
(max OPD of 2m) and both spectral domains mentioned above were also covered with this instrument. 
 
Algorithm Description: 
As of October 2017, vertical total and partial column abundances were retrieved using the SFIT4 
algorithm (v.0.9.4.4 in place of SFIT2) implementing the Optimal Estimation Method of Rodgers, fitting 
one or several carefully selected microwindows containing isolated and well characterized line(s) of the 
target gas. In Spring 2024, the latest official version of SFIT-4 (v.1.0.21) has been implemented at ULiège. 
Progressively, the time series will be reprocessed with this new algorithm, new spectroscopy (mostly 



HITRAN2020; visit hitran.org, in combination with pseudolines produced by G.C. Toon, NASA-JPL) and a 
new set of a priori profiles. The corresponding hdf archives are identified by the “irwg2023” keyword.  
 
Ancillary data: -Line compilations: HITRAN 2008, progressivel replaced by HITRAN2020, complemented 
by pseudolines for ClONO2, C2H6... -Physical models: PT profiles provided by the NCEP (National Centers 
for Environmental Prediction) for noontime are systematically used. A priori vertical distributions for the 
target and interfering gases correspond in most cases to a mean of monthly profiles derived for 1980-
2020 (then 1980-2040) from dedicated WACCM simulations, except for water vapor for which NCEP, 
ERA-Interim or ERA-5 reanalyses are used. 
 
Expected Precision/Accuracy of Instrument: 
Based on regular tests with NDACC HBr-or N2O-sealed cells, precision and accuracy are estimated at 
+/- 2%. 
 
Instruments History:   
-See Zander et al. (2008). 
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M., Roland, G. and Servais, C.: Surveillance de l’atmosphère terrestre depuis la station du Jungfraujoch : 
une épopée liégeoise entamée voici plus de 65 ans !, Bull. la Société Géographique Liège, 68(Hommage 
au Professeur Michel Erpicum), 119–130 [online] Available from: http://popups.ulg.ac.be/0770-
7576/index.php?id=4592&file=1, 2017. 


