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Executive summary

The main goal of this TNA project was the study of the hygroscopic properties of the aerosol particles over two

different locations, ARN and NAOK stations. Thus, the summary about the activity was the next:

1.- Marta María Jiménez Martín travelled to NAOK with several months of datasets of hygroscopicity from ARN,

which included backscattering and scattering measured under dry and wet conditions.

2.- The second activity planned was the completed knowledge about the operation and maintenance of the

analogous instrument used with the people from NAOK in order to get the hygroscopicity datasets on NAOK. This

device includes a TSI nephelometer conected to a swich in order to provide the air sample under dry and wet

conditions.

3.- The third activity was related with the treatment of the both datasets. In order to do it, Marta was working

simultaneously with the both different datasets.

Scientific objectives

The main scientific goal of this project was the study of the aerosol hygroscopicity, into the frame of the PhD Thesis

of Marta María Jiménez Martín. This main goal includes several specific ones:

1.- Analysis of the datasets from both NAOK and ARN stations, with new techniques learnt at NAOK during the

access.

2.- Understanding and operation about the set-up used at NAOK in order to get the enhancement measurements.

This set-up is completely different that the analogous available on ARN.

3.- Establish collaborative partnership between ARN and NAOK people.
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Reason for choosing station/ infrastructure

NAOK station is the only one in Europe equiped with the necessary instruments in order to measure the

enhancement factor and the higroscopic properties of the aerosol. In addition, there are currently there people

who are developing this researching branch in terms of their PhD Thesis.

We took contact previously with people there, and talked about this possible proposal. Everyone together

supported it as well.

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

1.- Training: Marta received some information about the techniques about the data treatment and processing using

by people from NAOK. This training includes:

- Techniques to adquire and process datasets from TSI nephelometer. In NAOK, the set-up is designed to measure

the scattering and the backscattering properties with a repeating routine of two hours, where during the first hour

the air sample remains under dry conditions and during the second one the air sample remains under wet

conditions inside the TSI nephelometer. Hence, Marta have to receive these datasets, and work in order to match

both ARN and NAOK datasets, with different temporal frequency. This is a main point in order to compare the

enhancement factor from both stations.

- Operation and maintenance of NAOK instrumentation: The list of involved instruments includes a nephelometer

TSI which provides both scattering and backscattering datasets, and an aethalometer which provides the

absorption datasets. In addition, Marta took part on the maintenance of the rest of in-situ instruments in NAOK, like

the CCN particle counter and the instrumentation used in order to measure the trace gases.

- Guide tours around whole NAOK station: It includes the meteorogical instrumentation, the air quality

instrumentation and the greenhouse gases instrumentation.
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Method and experimental set-up

The set-up includes:

- TSI nephelometer, connected to a swich which provides the air sample under dry conditions and wet conditions.

The wet air sample is got by a system which includes a water heater producing water vapor, and two concentric

tubes separated with a NAPHION membrane. Thus, the water vapor flows across the outer concentric tube, and

the air sample flows across the inner one. As a result, the air sample take water vapor and it relative humidity is

increased.

- The aethalometer AE33-7: This instrument provides the absorption coefficients and black carbon concentrations

at different values of wavelenght.

Then, with the extensive optical properties of scattering, backscattering and absorption, we can characterize the

aerosol sample composition, and we can analyse in terms of each composition the enhancement factor of

hygroscopicity.

Preliminary results and conclusions

A preliminary study about the enhancement factor during the period between 15/01/2024-15/02/2024 show:

- A mean enhancement value higher in ARN than the corresponding in NAOK.

- In spite of the aerosol sources are quite different for each station, we can identify common air masses for both

stations.

- We are using the aerosol typing study suggested by (Cappa et al., 2016), in order to identify common aerosol

compositions for the both stations. This aerosol typing shows for ARN high predominance of fine particles of black

and brown carbon, with several episodes of pure marine and dust particles.

Outcome and future studies

The future works are focused on the develop of the previous analysis about the aerosol composition and the

hygroscopic properties of the particles during a larger period of study.

Moreover, we have proposed a second part of this access, related with the study of the enhancement and growth

factors of the aerosol particles at NAOK and ARN.
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