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1 Project description

The Physics Institute at the University of Bern, Switzerland,
operates two standardized neutron monitors (NMs) at Jung-
fraujoch: an 18-IGY NM (Simpson 1958) since 1958 and a
3-NM64 NM (Carmichael 1964; Hatton et al. 1964) since
1986. NMs provide key information about the interactions
of galactic cosmic rays (GCR) with the plasma and the mag-
netic fields in the heliosphere and about the production of
energetic cosmic rays (CR) at or near the Sun (solar cosmic
rays (SCR)), as well as about geomagnetic, atmospheric, and
environmental effects. The NMs at Jungfraujoch are part of
a worldwide network of standardized CR detectors.

By using the Earth’s magnetic field as a giant spectrometer,
this network determines the energy dependence of primary CR
intensity variations near Earth in the energy range ∼500 MeV
to ∼20 GeV. Thereby, NMs ideally complement space ob-
servations, which mainly cover the energy range below the
range of NMs. Furthermore, the high altitude of Jungfraujoch
provides a good response to solar protons ≥3.6 GeV and to
solar neutrons with energies as low as ∼250 MeV. NMs also
play an important role in the space weather domain.

2 Neutron monitor measurements in 2024

In 2024, operation of the two NMs at Jungfraujoch was pur-
sued without major problems. The recordings of the NM
measurements are published in near real-time in the NM
database NMDB (https://www.nmdb.eu). Figure 1 shows
the relative monthly count rates of the IGY NM at Jungfrau-
joch (lower panel) since it was put into operation in 1958.
The GCR are always present, and their intensity shows an
11-year variation in anti-correlation with the solar activity
characterized by the smoothed sunspot number plotted in the
upper panel of Figure 1.

As the solar maximum of solar cycle 25 is approaching, the
solar activity is increasing which can affect CR measurements
on Earth significantly. If a coronal mass ejection (CME)
reaches the Earth’s magnetosphere, it causes an interference
with the Earth’s magnetic field and can cause a geomagnetic
storm (GS). The intensity of GCR observed on Earth decreases
rapidly, since CR interact with the CME and thereby less GCR
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Figure 1: Smoothed monthly total sunspot numbers (Source:
WDC-SILSO, Royal Observatory of Belgium, Brussels, https:
//www.sidc.be/SILSO/datafiles , top panel) and relative
pressure corrected monthly average counting rate of IGY NM
at Jungfraujoch (bottom pannel) for the years 1958–2024.
The NM count rate is expressed in relative units with respect
to May 1965.

can reach the near Earth space, an effect known as Forbush
decrease (FD). Figure 2 shows the relative daily averaged
count rates of the two NMs at Jungfraujoch in 2024. Several
FDs were registered at Jungfraujoch during 2024. E.g. on 24
March and 10 May 2024, FDs were observed at Jungfraujoch
and other ground based NM stations (Hayakawa et al. 2025;
Mavromichalaki et al. 2024; Mishev et al. 2024).

If solar energetic particles (SEPs) are energetic enough, they
can cause an increase in count rate of NMs mainly at high
latitude stations. Such events are called ground level enhance-
ments (GLEs). On 11 May 2024 GLE #74 was registered by
polar NM stations (Hayakawa et al. 2025; Mavromichalaki
et al. 2024). The relative 10-minute averaged count rate of
several polar NM stations are compared to the ones of the
Jungfraujoch NMs for the period of this GLE in Figure 3.
During the recovery phase of the 10 May 2024 FD, described
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Figure 2: Relative daily averaged count rates of IGY (blue) and NM64 (red) NMs at Jungfraujoch.
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Figure 3: Relative 10-minute averaged count rates from 10
May 2024 12:00 UT to 11 May 2024 12:00 UT. The NMs IGY
(JUNG) and NM64 (JUNG1) at Jungfraujoch are compared
to NM stations in Oulu, Finnland (OULU), Thule, Greenland
(THUL), and South Pole (SOPO).

above, polar NM stations observed an increase in count rate.
To a less pronounced extent the increase in count rate is
observed by the NMs at Jungfraujoch. This may be caused
by SEPs.

3 Effect of snow coverage

A seasonal variation is visible in the relative count rate of the
NM64 NM (see Figure 2). This is due to snow accumulation
in spring time as described in previous reports (Bütikofer

2014, 2019; Flückiger et al. 2008). Snow accumulation around
the detector housing decreases the registered count rate of
the detector. During winter and spring, snow piles up on the
roof top and around the detector housing. Falling snow in
springtime is wet and therefore less likely blown away by wind.
For this reason the effect of snow coverage is most dominant
in spring. During summer, the snow melts and the NM count
rate increases.

The IGY NM is exposed to strong winds. Thus most of the
snow is blown away. In addition, snow accumulations on top
of the detector housing are removed at least once a day by
the custodians.

4 Ambient radiation monitoring

Since September 2002 an ambient radiation monitoring
unit “GammaTracer” by Bertin Technologies, Montigny-le-
Bretonneux, France (former manufacturer: Genitron Instru-
ments GmbH, Frankfurt, Germany) is operated in the detector
housing of the NM64 NM (Bütikofer et al. 2023; Flückiger
et al. 2003). In addition, a GammaTracer is also operated at
Gornergrat in the South tower of the Kulmhotel.

Figure 4 shows the daily mean photon dose equivalent as
measured by the GammaTracer devices at Jungfraujoch and
Gornergrat during 2024. The gap in the Jungfraujoch data
on 6–16 August 2024 is due a readout problem caused by
a power cut. The photon dose equivalent at Jungfaujoch is
generally larger than at Gornergrat due to the difference in
altitude. Since the Jungfraujoch GammaTracer is located
in the NM64 detector housing, they face the same seasonal
environmental conditions. As described in section 3, the
effect of snow accumulation is greatest in spring and thus the
measured photon dose equivalent at Jungfraujoch reaches a
minimum.
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Figure 4: Daily mean photon dose equivalent as measured by
the GammaTracer at Jungfraujoch (blue) and at Gornergrat
(red) in 2024.
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