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LVD - Large Volume Detector at underground Gran Sasso Lab, Italy
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The main goal of LVD is searching for neutrino radiation from stellar core collapse
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Radon concentration in the underground laboratory

The LVD experiment hall has a volume of 24,000 m3. When the gates are closed, the hall is airtight.
Supply ventilation creates a slight overpressure in the hall. The temperature in hall A ranges from 17°C
(near the floor in winter) to 22°C (under the ceiling in summer).
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Event registration method in LVD from natural radioactivity
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Monitoring of radon concentration
is carried out by registering y-
guanta from the decay of daughter
nuclei 222Rn, the half-life of which is
3.8 days.

The LVD registration system
contains a low-energy channel, the
threshold of which is 0.5 MeV.
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Comparison of LVD data with a radonometer
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With the use of radonometer data, we can calibrate the LVD data in
terms of radon activity.

A change of about 7 Bq/m3 causes an average 1 Hz change in the low
energy LVD data.
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The radonometer is located between two LVD
towers (the ionization chamber of the
radonometer measures alpha particles with an
air flow of 1.0 I/min).

There is a strong correlation between
radonometer data and LVD data; thus, the
modulation can be explained as a change in
the radon concentration due to a change in
the pressure in the hall (for example, due to
the opening and closing of the doors of the
experimental hall).

There is a delay between the LVD data and the
radonometer data. The maximum correlation
is obtained when the radonometer data is
delayed by about two hours relative to the LVD
data.

G Bruno and H Menghetti (LVD Collaboration) Journal
of Physics: Conference Series 39 (2006) 278—-280



Opening and closing the gate to the hall where the unit is
located: supply ventilation creates an excess of pressure, when
the gate is opened, the pressure drops and radon begins to
a5 : intensively escape from the walls.

L Mon Tue Wed Thu Fri Sat Sun
: The passage of cars through the transport tunnel: causes
vibration of the ground, as a result of which the release of radon
into the atmosphere of the hall increases.

Diurnal-, weekly- Variations
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Long term variations: annual modulations
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Measurements with gate opening in the hall

“Radon peak” refers to the rapid change in the concentration of radon in the
underground room where the LVD unit is located.

The decline in radon concentration in the hall :
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We opened the gates in the
experimental hall for a fixed
time:

1) 0.5 hours
2) 3 hours
3) 6 hours.
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Were determined experimentally:
* the duration of the rise of the peaks,
* the time of mixing the air in the hall
* the time to return to the equilibrium state.
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The rise time of the value of C;,, in this case was: 3 hours - in the first two cases and 6 hours - in the last. From this
we can conclude that the time of mixing the air in the hall is about 3 hours.

Conclusion : The shape of the peak is due to the injection of radon into the atmosphere of the hall and its blowing out
by ventilation. Parameters for changing the value are determined Cg, : rise time (front) is from 3 to 10 hours and
exponential decay is up to ~14 hours with an exponent t = 3 hour.



Powerful earthquakes in Italy

Coordinates of epicenters of powerful seismic events relative
to the location of the LVD setup.
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Factors affecting the concentration of
radon in an underground laboratory.

Opening and closing the gate to the hall where the detector is located:
supply ventilation creates an excess of pressure, when the gate is opened,
the pressure drops and radon begins to intensively escape from the walls.
The passage of cars through the transport tunnel: causes vibration of the
ground, as a result of which the release of radon into the atmosphere of
the hall increases.

Seasonal variations in radon concentration: in summer, the water
saturation of the soil is higher, which leads to an accelerated transport of
radon.

Seismic activity: when the earth's crust is deformed, the number of
microcracks increases, stress arises and vibration of the soil increases,
which leads to a significant increase in the concentration of radon.

Tidal forces associated with the lunar cycle: should probably enhance the
release of radon.
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Temperature, humidity and pressure measurements

Background counting
Nwvo, 1/c | rate in LVD
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