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Executive summary

Report on Visit to AIDAAtmospheric Simulation Chamber at Karlsruhe Institute of

Technology (KIT)

Date: 16-October to 3-November 2023

Purpose: Setting up the Multi-Wavelength Photoacoustic System (MuWaPAS) and Participating in the Campaign

During the specified period, we visited the AIDA Atmospheric Simulation Chamber located at the Karlsruhe Institute
of Technology (KIT). The primary objectives of our visit were to set up the Multi-Wavelength Photoacoustic System
(MuWaPAS) and to actively participate in the ongoing campaign. Upon arrival, during the initial phase of our visit,
we dedicated efforts to installing novel type resonators onto the MuWaPAS. These resonators were carefully
integrated into the system ensuring compatibility with the existing setup. The reasonable power in the UV-range
(355 and 266 nm) were achieved using non-lineaer optical setup. Concurrently with the installation process, we
conducted a comprehensive calibration of the MuWaPAS. This calibration procedure was executed on-site,
guaranteeing accuracy and reliability in the system's performance. The basic and necceasry equipments were
provided by the KIT for succesful installation of the MuWaPAS.

During the first week of the compaign 23-27 Octobert, we monitor the measurement of the

MuWaPAS for the Brikett and FIR wood aersols. These aerosols underwent alternating exposure to light and
darkness at various intervals under ambient temperature conditions. We conducted calculations for the optical
absorption coefficients and the absorption Angstrém exponent, allowing for a thorough analysis of the aerosols'
properties. The results obtained were then comapared with data from other instruments for both types of aerosols.
Notably, the MuWaPAS demonstrated the highest optical absorption at its UV wavelength (266 nm) and the lowest
absorption at 1064 nm for both types of samples, effectively distinguishing between the two aerosol varieties. This
distinct presentation of results by the MuWaPAS facilitates an interpretation of the varied impacts of each aerosol
type on the environment. As the campaign progressed into its second and third weeks, deliberate adjustments
were made to significantly lower the temperature of the aerosols. This manipulation enabled a more detailed
observation of their optical and chemical properties, further enhancing the understanding of their behavior and

implications.



Scientific objectives

1. To setup and calibrate the Multi-Wavelength PhotoAcoustic System (MuWaPAS) protoptype for preliminary
measurements of aerosols at KIT. For this purpose we manufactured new and updated photoacoustic cells in our

aerosols laboratory at University of Szeged, Hungary.

2. To attend the campaign at AIDA for measurements.

Reason for choosing station/ infrastructure

For the past three decades, our research team has been dedicated to environmental sciences, employing optical
and chemical instruments. In recent years, we have engaged in fruitful collaboration with Dr. Martin Schnaiter from
KIT. Our interest led us to participate in the AIDA chamber measurement campaign due to its exceptional capacity
for studying the effects of aerosols on climate, weather, and the environment. This unique experimental facility
offers a broad spectrum of conditions including temperature, pressure, and humidity ranges. Additionally, the AIDA
chamber allows for the simultaneous installation and operation of multiple sampling and in situ instruments for

external users.

Activities during the TNA (research, training, events, ...)

During the first week of the compaign 23-27 Octobert, we monitor the measurement of the

MuWaPAS for the Brikett and FIR wood aersols. These aerosols underwent alternating exposure to light and
darkness at various intervals under ambient temperature conditions. We conducted calculations for the optical
absorption coefficients and the absorption Angstrém exponent, allowing for a thorough analysis of the aerosols

properties.

Method and experimental set-up

We set up Multi-Wavelength Photoacoustic System (MuWaPAS) along with the novel type resonators. We

calculated spectral properties of aerosols during the whole compaign with various conditions using the MuWaPAS.



Preliminary results and conclusions

The initial findings from MuWaPAS revealed that the highest optical absorption occurred at its UV wavelength (266
nm), while the lowest absorption was observed at 1064 nm for both Brikett and FIR wood aerosols. Nevertheless,

MuWaPAS results can differentiate between the spectral characteristics of both types of aerosols.

Outcome and future studies

The successful installation of novel type resonators in MuWaPAS and attainment of UV harmonics have notably
enhanced sensitivity and reliablity of the results over a broad optical spectrum of the MuWaPAS. We anticipate that
these enhancements will contribute positively to the other campaigns and further advance research endeavors

within the atmospheric sciences domain.

References

Acknowledgements:

We are thankful to the AIDA team at KIT for their essential help and support during our visit,

which greatly contributed to achieving our goals.

Is the information provided in the report confidential and should not be made available on the ACTRIS website?

No, the information can be made public.

Please upload any documentations related to the access (Images, pdfs. Etc) - allow multiple uploads

Mark as complete this task and move to the next task "User feedback" (check the box on the left part of the

page).



