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1 Project description

In this project we perform a long-term (1 year) comparison of
handheld Partector 2 Pro devices for measuring ultrafine par-
ticle size distributions with laboratory reference instruments
operated by Paul Scherrer Institute (PSI) at the high alti-
tude research station Jungfraujoch. The Partector 2 is much
smaller, cheaper and easier to use than the laboratory-grade
reference instruments, but also less accurate. A particular
challenge with electrometer-based instruments is the mea-
surement of low aerosol concentrations, as all electrometers
exhibit some level of noise. Jungfraujoch offers an ideal set-
ting for an intercomparison at low aerosol concentrations, as
the air is usually very clean. The seasonal variability of the
aerosol concentration (lower in winter, higher during summer)
offers the opportunity to investigate the instrument perfor-
mance in a well-defined variable concentration range of about
100–1000 particles/cm3. The Partector 2 Pro can be operated
in two distinct modes. In a standard mode, it measures av-
erage particle diameter, particle number concentration, and
lung-deposited surface area (LDSA) simultaneously with high
time resolution. In a scanning mode, it can also measure a
rough particle size distribution with 8 size channels in the
size range of 10–300 nm. The size distribution measurement
lowers time resolution due to the scanning of an internal pre-
cipitation voltage, and leads to noisier signals. We also aim
to understand how well the instruments perform in the two
different modes. A final point of interest is the high altitude of
the research station, which affects the instrument performance
in multiple ways. Understanding how performance is affected
and how to mitigate any consequences of the low air pressure
at Jungfraujoch is another goal of this project.

2 Activity in 2024

Two Partector 2 devices were installed at the Sphinx obser-
vatory on June 25th, 2024. One is operated in the standard
mode, the other in the scanning mode. The devices are lo-
cated in the racks of Paul Scherrer Institute, at the same
aerosol inlet used for the reference devices. A data connection
was set up and appeared to be working. After the initial
setup, we quickly noticed some issues with both data commu-
nication and instrument performance. Whereas the standard
Partector 2 agreed well with the reference instruments, the

scanning mode device agreed far less well. A second visit to
Jungfraujoch had to be scheduled to fix the issues.

After some analysis in our laboratories, we concluded that
the scanning mode device needed a recalibration at the low
air pressure encountered at Jungfraujoch. A second visit to
Jungfraujoch at the end of September 2024 was necessary.
One Partector 2 was recalibrated with Paul Scherrer Insti-
tute’s calibration setup installed in the Sphinx-observatory. A
firmware upgrade was installed on both devices to adapt the
high voltage control loop to the different conditions at lower
pressure. Since this recalibration, the two Partector 2 de-
vices agree with each other, indicating that they are probably
working fine.

3 Preliminary results

Figures 1 and 2 show particle size distributions measured
by the Partector 2 and the SMPS (reference instrument) for
3 days at the end of September 2024. A good agreement
can be seen despite the low concentrations. Overall, even
at very low particle concentrations (a few 100 particles/cm3),
the agreement between the two Partector 2 devices is good,
indicating that they have been performing well during the
first 6 months of the envisaged 1-year comparison. Another
outcome of the project is that our instruments must be cal-
ibrated at lower pressure if they are to perform well under
such conditions, especially in the scanning mode; and finally
we learned that the firmware also needs small adaptations
to its internal control loops for the low-pressure conditions
encountered at Jungfraujoch.

In 2025, we will try to establish a low-pressure calibration
setup in our laboratory, and a full analysis with comparison
to the reference instruments will be made at the end of the
planned 1-year measurement period at the end of June 2025.
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Figure 1: Particle size distribution measured with SMPS.

Figure 2: Particle size distribution measured with Partector 2 Pro.
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