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1. Short executive summary (can be made available to reviewers and EU experts) 

Few lines to present the TNA project  

2. User group  

Complete the table with details of the user group members who actually accessed the Facility. Duplicate 

the table below for each member of the user group. 

Information on the User group members 

Member # 1 

First and last name Johannes Laube 

Gender  Female         Male         Prefer not to say 

Nationality  

Profile   Undergraduate     

 Postgraduate 

 Expert scientist 

 Engineer, Technician 

 Other 

Field of activity 
 

ENV-ATMO - Earth and environmental sciences/Atmospheric 
domain 

 
ENV-HYDRO - Earth and environmental sciences/Hydrosphere 
domain 

 ENV-LITHO - Earth and environmental sciences/Lithosphere 

 ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere 

 PHY - Physics astronomy, astrophysics and mathematics 

 CHEM - Chemistry and material sciences 

 BIO-MED - Biological, medical sciences and biotechnology 

 ENG-TECH - Engineering and technology 

 EGY - Energy 

 ART - Humanities and arts 

 ISC - Information science and communication 

 SOC - Social sciences 

Are you a new user?  Yes 

 No 

Institution name (employer) Forschungszentrum Jülich GmbH 

Institution legal status 
 Public research (including international research organizations and 

private research organization controlled by a public authority) 
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(employer)  University and higher education 

 Public authority 

 Small Medium Enterprise (SME) 

 Other industrial and/or profit private organization 

 Other 

Address  (employer) Wilhelm-Johnen-Str., Jülich, 52425 Country Germany 

Email address j.laube@fz-juelich.de 

Access start date 30/07/2023 Access end date 11/08/2023 

 

Information on the User group members 

Member # 2 

First and last name Kyriaki Blazaki 

Gender  Female         Male         Prefer not to say 

Nationality  

Profile   Undergraduate     

 Postgraduate 

 Expert scientist 

 Engineer, Technician 

 Other 

Field of activity 
 

ENV-ATMO - Earth and environmental sciences/Atmospheric 
domain 

 
ENV-HYDRO - Earth and environmental sciences/Hydrosphere 
domain 

 ENV-LITHO - Earth and environmental sciences/Lithosphere 

 ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere 

 PHY - Physics astronomy, astrophysics and mathematics 

 CHEM - Chemistry and material sciences 

 BIO-MED - Biological, medical sciences and biotechnology 

 ENG-TECH - Engineering and technology 

 EGY - Energy 

 ART - Humanities and arts 

 ISC - Information science and communication 

 SOC - Social sciences 

Are you a new user?  Yes 

 No 
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Institution name (employer) Forschungszentrum Jülich GmbH 

Institution legal status 

(employer) 

 Public research (including international research organizations and 
private research organization controlled by a public authority) 

 University and higher education 

 Public authority 

 Small Medium Enterprise (SME) 

 Other industrial and/or profit private organization 

 Other 

Address  (employer) Wilhelm-Johnen-Str., Jülich, 52425 Country Germany 

Email address k.blazaki@fz-juelich.de 

Access start date 30/07/2023 Access end date 11/08/2023 

 

 

Information on the User group members 

Member # 3 

First and last name Johannes Degen 

Gender  Female         Male         Prefer not to say 

Nationality  

Profile   Undergraduate     

 Postgraduate 

 Expert scientist 

 Engineer, Technician 

 Other 

Field of activity 
 

ENV-ATMO - Earth and environmental sciences/Atmospheric 
domain 

 
ENV-HYDRO - Earth and environmental sciences/Hydrosphere 
domain 

 ENV-LITHO - Earth and environmental sciences/Lithosphere 

 ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere 

 PHY - Physics astronomy, astrophysics and mathematics 

 CHEM - Chemistry and material sciences 

 BIO-MED - Biological, medical sciences and biotechnology 

 ENG-TECH - Engineering and technology 

 EGY - Energy 

 ART - Humanities and arts 

 ISC - Information science and communication 
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 SOC - Social sciences 

Are you a new user?  Yes 

 No 

Institution name (employer) Goethe University Frankfurt (Main) 

Institution legal status 

(employer) 

 Public research (including international research organizations and 
private research organization controlled by a public authority) 

 University and higher education 

 Public authority 

 Small Medium Enterprise (SME) 

 Other industrial and/or profit private organization 

 Other 

Address  (employer) Altenhöferallee 1, Frankfurt (Main) Country Germany 

Email address degen@iau.uni-frankfurt.de 

Access start date 30/07/2023 Access end date 11/08/2023 

 

Information on the User group members 

Member # 4 

First and last name Katharina Meixner 

Gender  Female         Male         Prefer not to say 

Nationality  

Profile   Undergraduate     

 Postgraduate 

 Expert scientist 

 Engineer, Technician 

 Other 

Field of activity 
 

ENV-ATMO - Earth and environmental sciences/Atmospheric 
domain 

 
ENV-HYDRO - Earth and environmental sciences/Hydrosphere 
domain 

 ENV-LITHO - Earth and environmental sciences/Lithosphere 

 ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere 

 PHY - Physics astronomy, astrophysics and mathematics 

 CHEM - Chemistry and material sciences 

 BIO-MED - Biological, medical sciences and biotechnology 

 ENG-TECH - Engineering and technology 
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 EGY - Energy 

 ART - Humanities and arts 

 ISC - Information science and communication 

 SOC - Social sciences 

Are you a new user?  Yes 

 No 

Institution name (employer) Goethe University Frankfurt (Main) 

Institution legal status 

(employer) 

 Public research (including international research organizations and 
private research organization controlled by a public authority) 

 University and higher education 

 Public authority 

 Small Medium Enterprise (SME) 

 Other industrial and/or profit private organization 

 Other 

Address  (employer) Altenhöferallee 1, Frankfurt (Main) Country Germany 

Email address meixner@iau.uni-frankfurt.de 

Access start date 30/07/2023 Access end date 11/08/2023 

 

Information on the User group members 

Member # 5 

First and last name Carina van der Veen 

Gender  Female         Male         Prefer not to say 

Nationality  

Profile   Undergraduate     

 Postgraduate 

 Expert scientist 

 Engineer, Technician 

 Other 

Field of activity 
 

ENV-ATMO - Earth and environmental sciences/Atmospheric 
domain 

 
ENV-HYDRO - Earth and environmental sciences/Hydrosphere 
domain 

 ENV-LITHO - Earth and environmental sciences/Lithosphere 

 ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere 

 PHY - Physics astronomy, astrophysics and mathematics 
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 CHEM - Chemistry and material sciences 

 BIO-MED - Biological, medical sciences and biotechnology 

 ENG-TECH - Engineering and technology 

 EGY - Energy 

 ART - Humanities and arts 

 ISC - Information science and communication 

 SOC - Social sciences 

Are you a new user?  Yes 

 No 

Institution name (employer) Utrecht University 

Institution legal status 

(employer) 

 Public research (including international research organizations and 
private research organization controlled by a public authority) 

 University and higher education 

 Public authority 

 Small Medium Enterprise (SME) 

 Other industrial and/or profit private organization 

 Other 

Address  (employer) Princetonplein 5, 3584 CC Utrecht Country The Netherlands 

Email address c.vanderveen@uu.nl 

Access start date 01/08/2023 Access end date 09/08/2023 

 

Information on the User group members 

Member # 6 

First and last name Huilin Chen 

Gender  Female         Male         Prefer not to say 

Nationality  

Profile   Undergraduate     

 Postgraduate 

 Expert scientist 

 Engineer, Technician 

 Other 

Field of activity 
 

ENV-ATMO - Earth and environmental sciences/Atmospheric 
domain 

 
ENV-HYDRO - Earth and environmental sciences/Hydrosphere 
domain 
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 ENV-LITHO - Earth and environmental sciences/Lithosphere 

 ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere 

 PHY - Physics astronomy, astrophysics and mathematics 

 CHEM - Chemistry and material sciences 

 BIO-MED - Biological, medical sciences and biotechnology 

 ENG-TECH - Engineering and technology 

 EGY - Energy 

 ART - Humanities and arts 

 ISC - Information science and communication 

 SOC - Social sciences 

Are you a new user?  Yes 

 No 

Institution name (employer) Groningen University 

Institution legal status 

(employer) 

 Public research (including international research organizations and 
private research organization controlled by a public authority) 

 University and higher education 

 Public authority 

 Small Medium Enterprise (SME) 

 Other industrial and/or profit private organization 

 Other 

Address  (employer) Nijenborgh 6, 9747 AG, Groningen Country The Netherlands 

Email address huilin.chen@rug.nl 

Access start date 30/07/2023 Access end date 06/08/2023 

 

Information on the User group members 

Member #  

First and last name Steven van Heuven 

Gender  Female         Male         Prefer not to say 

Nationality  

Profile   Undergraduate     

 Postgraduate 

 Expert scientist 

 Engineer, Technician 

 Other 
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Field of activity 
 

ENV-ATMO - Earth and environmental sciences/Atmospheric 
domain 

 
ENV-HYDRO - Earth and environmental sciences/Hydrosphere 
domain 

 ENV-LITHO - Earth and environmental sciences/Lithosphere 

 ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere 

 PHY - Physics astronomy, astrophysics and mathematics 

 CHEM - Chemistry and material sciences 

 BIO-MED - Biological, medical sciences and biotechnology 

 ENG-TECH - Engineering and technology 

 EGY - Energy 

 ART - Humanities and arts 

 ISC - Information science and communication 

 SOC - Social sciences 

Are you a new user?  Yes 

 No 

Institution name (employer) Groningen University 

Institution legal status 

(employer) 

 Public research (including international research organizations and 
private research organization controlled by a public authority) 

 University and higher education 

 Public authority 

 Small Medium Enterprise (SME) 

 Other industrial and/or profit private organization 

 Other 

Address  (employer) Nijenborgh 6, 9747 AG, Groningen Country The Netherlands 

Email address s.m.a.c.van.heuven@rug.nl 

Access start date 30/07/2023 Access end date 10/08/2023 

 

Information on the User group members 

Member # 8 

First and last name Alessandro Zanchetta 

Gender  Female         Male         Prefer not to say 

Nationality  

Profile   Undergraduate     

 Postgraduate 

 Expert scientist 
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 Engineer, Technician 

 Other 

Field of activity 
 

ENV-ATMO - Earth and environmental sciences/Atmospheric 
domain 

 
ENV-HYDRO - Earth and environmental sciences/Hydrosphere 
domain 

 ENV-LITHO - Earth and environmental sciences/Lithosphere 

 ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere 

 PHY - Physics astronomy, astrophysics and mathematics 

 CHEM - Chemistry and material sciences 

 BIO-MED - Biological, medical sciences and biotechnology 

 ENG-TECH - Engineering and technology 

 EGY - Energy 

 ART - Humanities and arts 

 ISC - Information science and communication 

 SOC - Social sciences 

Are you a new user?  Yes 

 No 

Institution name (employer) Groningen University 

Institution legal status 

(employer) 

 Public research (including international research organizations and 
private research organization controlled by a public authority) 

 University and higher education 

 Public authority 

 Small Medium Enterprise (SME) 

 Other industrial and/or profit private organization 

 Other 

Address  (employer) Nijenborgh 6, 9747 AG, Groningen Country The Netherlands 

Email address a.zanchetta@rug.nl 

Access start date 30/07/2023 Access end date 10/08/2023 

 

Information on the User group members 

Member # 9 

First and last name Peter Nyfeler 

Gender  Female         Male         Prefer not to say 

Nationality  

Profile   Undergraduate     
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 Postgraduate 

 Expert scientist 

 Engineer, Technician 

 Other 

Field of activity 
 

ENV-ATMO - Earth and environmental sciences/Atmospheric 
domain 

 
ENV-HYDRO - Earth and environmental sciences/Hydrosphere 
domain 

 ENV-LITHO - Earth and environmental sciences/Lithosphere 

 ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere 

 PHY - Physics astronomy, astrophysics and mathematics 

 CHEM - Chemistry and material sciences 

 BIO-MED - Biological, medical sciences and biotechnology 

 ENG-TECH - Engineering and technology 

 EGY - Energy 

 ART - Humanities and arts 

 ISC - Information science and communication 

 SOC - Social sciences 

Are you a new user?  Yes 

 No 

Institution name (employer) Bern University 

Institution legal status 

(employer) 

 Public research (including international research organizations and 
private research organization controlled by a public authority) 

 University and higher education 

 Public authority 

 Small Medium Enterprise (SME) 

 Other industrial and/or profit private organization 

 Other 

Address  (employer) Sidlerstrasse 5, CH-3012 Bern Country Switzerland 

Email address peter.nyfeler@unibe.ch 

Access start date 24/07/2023 Access end date 11/08/2023 
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Member # 10 

First and last name Markus Leuenberger 
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Gender  Female         Male         Prefer not to say 

Nationality  

Profile   Undergraduate     

 Postgraduate 

 Expert scientist 

 Engineer, Technician 

 Other 

Field of activity 
 

ENV-ATMO - Earth and environmental sciences/Atmospheric 
domain 

 
ENV-HYDRO - Earth and environmental sciences/Hydrosphere 
domain 

 ENV-LITHO - Earth and environmental sciences/Lithosphere 

 ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere 

 PHY - Physics astronomy, astrophysics and mathematics 

 CHEM - Chemistry and material sciences 

 BIO-MED - Biological, medical sciences and biotechnology 

 ENG-TECH - Engineering and technology 

 EGY - Energy 

 ART - Humanities and arts 

 ISC - Information science and communication 

 SOC - Social sciences 

Are you a new user?  Yes 

 No 

Institution name (employer) Bern University 

Institution legal status 

(employer) 

 Public research (including international research organizations and 
private research organization controlled by a public authority) 

 University and higher education 

 Public authority 

 Small Medium Enterprise (SME) 

 Other industrial and/or profit private organization 

 Other 

Address  (employer) Sidlerstrasse 5, CH-3012 Bern Country Switzerland 

Email address markus.leuenberger@unibe.ch 

Access start date 24/07/2023 Access end date 11/08/2023 
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Information on the User group members 

Member # 11 

First and last name Colm Sweeney 

Gender  Female         Male         Prefer not to say 

Nationality  

Profile   Undergraduate     

 Postgraduate 

 Expert scientist 

 Engineer, Technician 

 Other 

Field of activity 
 

ENV-ATMO - Earth and environmental sciences/Atmospheric 
domain 

 
ENV-HYDRO - Earth and environmental sciences/Hydrosphere 
domain 

 ENV-LITHO - Earth and environmental sciences/Lithosphere 

 ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere 

 PHY - Physics astronomy, astrophysics and mathematics 

 CHEM - Chemistry and material sciences 

 BIO-MED - Biological, medical sciences and biotechnology 

 ENG-TECH - Engineering and technology 

 EGY - Energy 

 ART - Humanities and arts 

 ISC - Information science and communication 

 SOC - Social sciences 

Are you a new user?  Yes 

 No 

Institution name (employer) NOAA Global Monitoring Laboratory 

Institution legal status 

(employer) 

 Public research (including international research organizations and 
private research organization controlled by a public authority) 

 University and higher education 

 Public authority 

 Small Medium Enterprise (SME) 

 Other industrial and/or profit private organization 

 Other 
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Address  (employer) 
325 Broadway R/GML, Boulder CO 
80305-3328 

Country USA 

Email address colm.sweeney@noaa.gov 

Access start date 30/07/2023 Access end date 11/08/2023 

 

3. Scientific objectives  

We had proposed a coordinated balloon-based field campaign to bring an international team of expert 

scientists (see references plus Engel et al., 2009; Röckmann et al., 2011, Laube et al., 2013; Schibig et al., 

2015&2016, Membrive et al., 2017; Hauck et al.; 2019; Hooghiem et al., 2020) from the US, Germany, the 

Netherlands, and Switzerland to Sodankylä, in order to test multiple partly novel atmospheric whole-air 

samplers and sensors, to intercompare results and, importantly, to investigate the composition of the polar 

stratosphere during boreal summer. Due to a rejected flight permission, we could however not carry out 

the initially proposed test of a newly developed balloon-glider platform (designed to efficiently return 

sampling payloads back to the launch site after balloon burst). In terms of scientific equipment, our group 

largely focused on the use of balloon-borne AirCore and lightweight stratospheric air (LISA) samplers, which 

can derive vertical profiles for many long-lived stratospheric trace species from the ground up to 35 km, i.e. 

higher than any aircraft sampling ceiling. The consortium here covered a unique range of gases, including 

oxygen (O2), the main greenhouse gases including their isotopic signatures (water vapour: H2O, carbon 

dioxide: CO2, methane: CH4, and nitrous oxide: N2O), pollutants/biomass burning tracers such as carbon 

monoxide (CO), species important for aerosol formation such as carbonyl sulfide (COS), stratospheric 

circulation tracers such as sulfur hexafluoride (SF6), and Ozone-Depleting Substances (ODSs). In addition, 

we had proposed to carry out the following novel measurements to enable the quantification of an 

unprecedented range of important atmospheric trace species concentrations up to the middle 

stratosphere: 1)FZJ: Expanding the range of measurable halogenated species by flying an AirCore with 3-4 

times the internal volume of commonly deployed AirCores 2)NOAA: Demonstration of trace gas profile 

retrievals from Aircore whole-air samples collected from both a high-altitude return glider and balloon-

borne platforms 3)UG: simultaneous measurements by quantum cascade laser (QCL) spectroscopy of COS, 

N2O, CO2, CH4, and CO in samples collected by (i) AirCore (high vertical resolution) and (ii) LISA (large 

volume). The remainder of the LISA samples was going to be stored for later lab-based analysis (possibly: 

radiocarbon content (Δ14C) of CO2). In addition, ozone scrubbers were deployed for part of both AirCore 

and LISA samples, to investigate possible biases in molar fraction measurements due to the reactivity of O3. 

4)UU: Analysis of the isotopic composition of CH4 (including d13C, dD) and the complete isotopic 

composition of O2, including d18O, D17O and the clumped isotopic composition D35 and D36 5)UB: 

Combined CO2 and O2 measurements along with CO and CH4 analysis were planned to be conducted using 

an AirCore capable of altitude checking through gas spiking. A complementary drone-mounted sensor 

package was also available. 6)GUF: AirCore-based measurements of vertical profiles of CO2, CH4 and CO for 

stratospheric mean age derivation including another gas spiking technique. 

4. Reasons for choosing the Facility/ies  

As anticipated the FMI site at Sodankylä provided perfect conditions for our science objectives. The team is 

very experienced (Kivi and Heikkinen, 2016; von der Gathen et al., Nature, 2021) and was incredibly helpful 

and flexible. In addition, larger payloads can be launched than elsewhere, and many complementary trace 

gas measurements (e.g., TCCON) are in place. 
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5. Activities during the TNA (research, training, events) 

The campaign was attended by four PhD students, all of which gained valuable experience in laboratory 

measurement techniques, quality assurance methods, and field campaign practices (including advanced 

mosquito defence) as well as networking opportunities with expert leaders in the field of stratospheric 

sampling, observations, and greenhouse gas measurements. 

6. Method and set-up of research 

The campaign was carried out during the two-week period starting on 31/07/2023, i.e., a period of low 

stratospheric wind velocities and long daylight hours generating more flight opportunities. A pre-campaign 

for setting up a measuring line with three aligned Picarro (2207, 2401 and 2140i) instruments by the 

University of Bern started on 24/07/2023. We flew balloons that can carry larger payloads and covered an 

increased altitude range. Each participating group carried out at least 3 flights (as proposed), resulting in a 

total of 31 payload lifts (proposed: at least 21). It was essential for comparability to launch as many 

payloads as possible simultaneously, which typically consisted of 2-4 grouped sampling systems per flight. 

We thus launched two balloons directly after each other, each carrying multiple sensors. As it was not 

possible to launch the glider, more payloads could be flown, but also both packages needed to be 

recovered swiftly after landing (no back-to-base technology). While some of the proposed techniques had 

already been developed, some differences between individual sensors for, e.g., CO2 or CO have not yet 

been resolved, even when AirCores were flown on the same payload. We therefore proposed (and 

successfully performed) swapping (i) preparation procedures, (ii) sampling equipment, and (iii) 

measurement equipment between participating groups, to better pinpoint the cause of these differences. 

As the altitude assignment of AirCore-based samples is highly dependent on accurate and precise 

temperature and pressure measurements, we also proposed to cross-calibrate against a common set of 

high precision sensors covering the entire relevant pressure and temperature ranges. 

7. Preliminary project results and conclusions 

Weather conditions were luckily favourable for most of the campaign period, enabling launches (including 

successful and, crucially, timely payload recoveries for all flights) on five of the nine possible days (three 

days of setting up and packing at the beginning and end). Given that some time is required after each 

launch to get the payloads ready again, as well as to-be-expected technical problems (especially with the 

setting up of the sensor-analyser combination swapping), the number of payload lifts was close to the 

maximum possible. We were able to fulfill most of the Objectives, except for the glider (as previously 

mentioned – see Section 3). In addition, the GUF group were unable to operate their spiking technique.  

As an example, some preliminary results for CO2, CH4, and CO derived from the GUF and FZJ AirCores (flown 

on the same payload) are given in Figure 1. The apparent discrepancy between the two vertical profiles is 

found to be a) present for all three gases, and b) increasing with increasing altitude. This is most likely due 

to an insufficient correction of the remaining fill gas in the FZJ AirCore but is currently still under 

investigation. It is important to note that this is the worst comparison example for which we have data so 

far. Other preliminary profiles agree much better, but we would like to highlight here the existence of such 

discrepancies, which this campaign specifically aimed to identify and quantify. 
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Figure 1. Vertical mole fraction distributions (y-axis: altitude in meters) of CO2, CH4, and CO as derived from 

the FZJ “Artemis” (darker colours) and the GUF “GUF005” (lighter colours) AirCores. Both were flown on the 

same balloon launched on 02/08/2023 (“Ostrich-04”). “FG effect” in the left panel refers to the most likely 

cause of the observed discrepancy between the two AirCores (i.e., the fill gas compensation). 

8. Outcomes and future studies 

Overall, as far as can be deducted after the preliminary checks, all but one payload lift (where the collected 

air was accidentally vented into the lab) produced scientifically valid and valuable results. Not all of these 

results are available to the consortium yet, especially those air samples that were filled into subsamplers 

during the campaign and shipped back to FZJ, Groningen, and Utrecht for analysis. This is due to a) the 

isotope measurement data still awaiting further processing, and b) the halocarbon samplers not having 

been measured so far because of ongoing problems with the analytical system. Nevertheless, the campaign 

has already produced a unique dataset with at least three successful launches and analyses from each 

involved group (including the host). Preliminary vertical trace gas profiles have been derived for CO2, CH4 

and H2O (both including isotopes), CO, COS, N2O, and O2 for comparisons within consortium groups and 

further understanding of differences in results and their causality. With more results to come, and quality 

assurance measures such as the sensor-analyser swapping exercise and an onsite comparison of calibration 

tanks likely to shed light on any discrepancies between AirCore sample measurements, the campaign is 

expected to be quite successful in furthering the technique of measuring greenhouse gases from these low-

cost sampling systems.  

The AirCore is becoming a critical component of remote sensing evaluation programs throughout the 

world. The gathering of this consortium in Sodankylä has allowed for continued improvement of these 

sampling systems and processing algorithms in a growing, AirCore “global network”, which is an integral 

step to strengthening the integration of ground- and satellite-based atmospheric observing networks. 
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9. Plans for publications  

(in peer-reviewed journals, conference proceedings, etc. acknowledging the support by ATMO-ACCESS). 

Details, including the DOI, need to be provided as soon as available. 

A lead author for a campaign overview paper (mainly focusing on insights from intercomparisons and 

presenting some of the novel measurements) has already been agreed and the manuscript is in 

preparation. FZJ also plans to publish some of the halocarbon results as part of a long-term trend paper 

that explores stratospheric circulation and chemistry changes over several decades. NOAA plans to present 

at the AGU Fall Annual Meeting in San Francisco, CA, USA and publish an overview from their AirCore 

program, including new analytical methodologies to measure N2O from AirCores. BU plans to publish 

results about oxygen changes along the vertical profiles as well as new insights to improved altitude 

assignments based on differential pressure readings between the AirCore end points along the profile 

combined with altitude spiking experiments. UG plans to publish the results of the new COS and N2O 

vertical profiles, and the improved CO measurements. GUF will publish the results on stratospheric mean 

age distribution in a paper summarizing data from other AirCore flights and cryo-sampler measurements. 
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