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

The novel four-wavelength Photoacoustic Aerosol Absorption Spectrometer PAAS-4λ successfully 
completed a one-and-a-half-year deployment at the Pallas measurement station. The main objective was to 
demonstrate that state-of-the art PAAS technology can be applied in clean environments like the Arctic for 
unattended monitoring of light absorbing environmental aerosols. One maintenance visit was conducted, 
with otherwise remote access. On-site personnel assisted in minor troubleshooting as needed. Periodic 
snow sampling, guided by user instructions, was carried out by the station staff. Effective collaboration 
between users and station staff ensured a seamless and successful deployment. 

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 
User Group Leader 

First and last name Martin Schnaiter 

Gender  Female         Male         Prefer not to say 

Nationality German 

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 
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Are you a new user?  Yes 

 No 

Institution name (employer) schnaiTEC 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) Werner-von-Siemens-Str. 2-6 
76646 Bruchsal Country Germany 

Email address martin.schnaiter@schnaitec.com 

Access start date 07.12.2021 Access end date 11.06.2023 
 

Information on the User group members 
Member # 1 

First and last name Emma Järvinen 

Gender  Female         Male         Prefer not to say 

Nationality German 

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 
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 ART - Humanities and arts 

 ISC - Information science and communication 

 SOC - Social sciences 

Are you a new user?  Yes 

 No 

Institution name (employer) Karlsruhe Institute of Technology 

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) Hermann-von-Helmholtz-Platz 1, 
76344 Eggenstein-Leopoldshafen Country Germany 

Email address emma.jaervinen@kit.edu 

Access start date 17.10.2022 Access end date 17.10.2022 
 

3. Scientific objectives  
This study focuses on black carbon (BC), a significant light-absorbing component in atmospheric aerosol, 
particularly in the Arctic. Despite low average concentrations, BC plays a crucial role in Arctic climate by 
directly absorbing solar radiation. Traditional filter-based methods for characterizing absorbing aerosols 
face challenges in high-particle-scattering environments, leading to potential artifacts. 

Our objectives are to: 

Validate the applicability of state-of-the-art photoacoustic aerosol absorption spectroscopy (PAAS) 
technology in clean Arctic environments. 

Demonstrate the suitability of a multi-wavelength PAAS concept for source apportionment, distinguishing 
between fossil fuel and biomass burning sources. 

Establish correlations between measured absorption properties and the mass of absorbing aerosols found 
in snow samples collected near the monitoring site. 

4. Reasons for choosing the Facility. 
The Pallas measurement station, situated within the Arctic circle and equipped with air quality monitoring 
instruments, including standard filter-based methods, serves as an ideal location for this investigation. 
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5. Activities during the TNA (research, training, events, ...) 
The physical TNA was mainly for installation, maintenance, and deinstallation as well as collecting the snow 
samples that were sampled by the station staff. During remote access the data was quality controlled and 
processed, so that the data could be presented in workshops, conferences, and publications while the 
instrument was still collecting data. 

6. Method and set-up of research 
The PAAS-4λ instrument used a total aerosol inlet shared with AE33, COSMOS, and a Nephelometer for 
aerosol and cloud droplet collection. Part of the sample flow was dried and distributed through a manifold. 
Instruments were connected via 4.8 mm conductive tubing. The MAAP instrument had a separate 
interstitial inlet with different sampling conditions. Sampling flows are set at 5.0, 0.7, 10.0, and 1.0 L/min 
for AE33, COSMOS, MAAP, and PAAS-4λ. COSMOS uses a cyclone impactor (1 µm cut size) for exclusion of 
supermicron-sized particles, while other instruments do not use an additional impactor. 

Main research goals were to demonstrate the PAS method to be suitable for long-term monitoring as well 
as to perform an in depth intercomparison of the more established filter-based instruments. 

7. Preliminary project results and conclusions 
The PAAS-4λ unit demonstrated robust performance under operational conditions at the Pallas air quality 
monitoring station in Finland, located about 140 km north of the Arctic Circle. The instrument operated 
reliably with over 99% data coverage during its continuous deployment since December 2021. Detection 
limits ranged from 0.64 to 0.79 Mm⁻¹ when analyzing background data captured every 30 minutes, which 
increased due to the variability in absorbing trace gases in the sampled air. Averaging data over 3 hours 
reduced detection limits to 0.12-0.15 Mm⁻¹. 

Instrument intercomparisons with MAAP, AE33, and COSMOS BC monitor showed a strong correlation with 
PAAS-4λ. The correlation with COSMOS revealed mass-specific absorption cross sections (MAC) for various 
wavelengths. The PAAS-4λ and MAAP correlation analysis demonstrated a linear regression slope of 0.86 
for aerosol absorption coefficient babs(660 nm). Finally, the intercomparison with AE33 resulted in multiple 
scattering correction factors (C(λ)) for different wavelength pairs. 

8. Outcomes and future studies 
The preliminary project results have been summarized in the technical paper Schnaiter et al. (2023). 
Further studies are under way using the data set to investigate the observed variability in the spectral 
optical properties with the combustion source and aging processes in the atmosphere.  

9. Plans for publications  
Singh et al.: Mass absorption cross section of black carbon for Aethalometer in the Arctic, Aerosol Sci. 
Tech., in review 
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