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The solar neutron telescope (SONTEL) at Gornergrat, Switzerland, has been in
continous operation since 1998 as the European cornerstone of a worldwide network
for the study of high-energy neutrons produced in energetic processes at the Sun.
Since 2002 the environmental radiation at Gornergrat has also been monitored by a
conventional GammaTracer unit designed and manufactured by Genitron Instruments
GmbH, Frankfurt, Germany.

In 2007 the operation of SONTEL and of the GammaTRACER was continued. The
radioactivity detector GammaTRACER had to be sent to the manufacturer in
Germany for exchange of battery and re-calibration in June 2007. In the first half of
2007 several problems arose with the data-taking computers of SONTEL. Therefore
it was decided to exchange the data-taking system. The new data archiving system
consists now of only one personal computer based on the operating system Linux
instead of two personal computers as before. With this new system the probability of
a breakdown of the data-taking system could be reduced significantly. In the
beginning of August 2007 lightning struck near the lab container at Gornergrat,
causing total damage to some parts of the SONTEL electronics. It was not easy to
find out which parts of the electronic were broken. After receipt of some spare parts
from our Japanese colleagues it turned out that other parts had also been destroyed by
the lightning. All in all SONTEL was not in operation for one month due to this
incident. At the beginning of November 2007 we had problems with the internet
connection to the data-taking computer. Due to this problem, SONTEL was again
down for several days.

The solar activity during 2007 was very low, and no solar flare candidates were
observed that could have emitted a solar neutron flux observable at ground. We
therefore present in this activity report an overview of the measurements by the
GammaTRACER unit at Gornergrat. Figure 1 shows the daily averaged relative not
pressure corrected count rate of the SONTEL proportional counters, the dose rate, and
the atmospheric pressure at Gornergrat for 2007. The gaps in the data series are, as
already mentioned above, due to a longer break in the operation of SONTEL in
August 2007 and during seven days in November 2007, as well as to the revision of
the GammaTRACER unit from 25 May to 20 July 2007. As some sections of the
proportional counters show a clear temperature dependence, the data of these units
were not included in this analysis, i.e. sections A-1, A-2, E-1, and E-2. The
developing with time of the dose rate as well as the count rate of the SONTEL
proportional counters are in anti-correlation with the atmospheric pressure. As
expected from the difference in the volumes of the detectors, the count rates of the
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SONTEL proportional counters has better statistics than the dose rate measured by
the GammaTRACER unit. In Figure 2 the count rates of the SONTEL proportional
counters are plotted versus the dose rate measured by the GammaTRACER unit in
2007. The time series are divided into two time intervals: 1 January — 25 May 2007
(before exchange of battery and recalibration of GammaTRACER, symbol +) and 10
September — 31 December 2007 (after exchange of battery and recalibration of
GammaTRACER, symbol *). During both time intervals in 2007 the data points can
be approximated by a linear regression fit. From Figure 1 and 2 it follows that after
the recalibration, the GammaTRACER unit most likely gives a dose rate that is about
3.8 nSv/h or 2% higher than before the exchange of the battery at the mean dose rate
of 189 nSv/h. This discrepancy is within the uncertainty of calibration of +/-6% given
by the manufacturer. The analysis of the GammaTRACER data yields an average
dose rate at Gornergrat of ~190 nSv/h, with a dependence on atmospheric pressure of
~1 nSv/h/mmHg.

120 SONTEL Propcrtion'ol counters

110

100

Rel. count rate [%]

90
220

210

1L
Y Uk, Vh‘ "

-

[nSv/h]

—_
-

180

170
540

Atmbsphéric presshre |

AT JWMMW Ay

[mmHg]

rald : -

510

500

Jan

Jul Oct Jan
2007

Figure 1: Daily average values of the dose rate, of the relative not pressure corrected
count rate of the proportional counters of SONTEL, and of the atmospheric pressure
at Gornergrat for the time interval January - December 2007.
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Figue 2: Daily average dose rates measured by GammaTRACER versus daily
average counting rates of SONTEL proportional counters in 2007. +: 1 January — 25
May 2007, *: 10 September — 31 December 2007.
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