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1. Physical

motivation

o,n both charged and thermal

: neutron background variation
atmosphere can be disturbed by external
“sources”

shower -

Atmospheric
activity

» Solar physics
» Atmospheric physics
» Geophysics

thermaln| hadron




2. EN-detector

EN-detector, developed by Yuri Stenkin
et al., can detect both thermal neutrons

and “charged” components.
Nuclear Physics B (Proc. Suppl.) 196 (2009) 293-296
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Global net of EN-detectors
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“n-BNO” array at Baksan

apart of NM

inside a concrete hangar

above neutron monitor




“Neutron” Array at MEPh| (Moscow)
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3.1 Solar physics
3.1.1 Forbush decrease

One Forbush decrease on March 8, 2012 detected by
(from top to bottom) (1) Moscow neutron monitor, (2)
Gran Sasso (Italy), (3) MEPhI (Moscow Engineering
Physics Institute) and (4) Obninsk (Moscow).

Journal of Physics: Conference Series 409 (2013) 012190
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3.1.2 Solar activity

least squares fit for neutrons
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the solar maximum was ~ 4 years ago.
in 3.5 years, solar activity becomes
weaker to cause cosmic ray flux and

then neutron flux increasing.

Bulletin of the Russian Academy of Sciences: Physics, 2017, Vol. 81, No. 2, pp. 160-161.
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3.2 Atmospheric physics
3.2.1 Thunderstorm neutrons: rain - yes, lightning — no

week ending

PRL 114, 125003 (2015) FHYSICAL REVIEW LETTERS 27 MARCH 2015

Decrease of Atmospheric Neutron Counts Observed during Thunderstorms
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FIG. 2 (color online). Pulse induced by neutron capture
("neutrons,” top panel) and background “sharp™ pulse
(bottom panel).
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Summary: no any neutron excess during thunderstorms but instead sometimes we see
decrease of neutron flux 13




3.2.2 Seasonal effect
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The fall of the neutron flux intensity coincides (2010) 012045 (TAUP 2009)

with the beginning of the rain period in summer.
Pure And Appl. Geophys. 174 (2017) 2763-2771
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3.2.3 diurnal periodicities
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3.3 Geophysics

Terrestrial crust acts

> Quietly = 3.3.1 Barometric pumping effect
> Slowly and Weakly = 3.3.2 lunar tidal effect

» Abruptly and Strongly = 3.3.3 earthquake

16



3.3.1 Barometric pumping effect in underground neutrons

Rn

Pl

air

The soil air and other gases (including
radon) diffuse from deeper soil layers
to upper layers and then from soil to
atmosphere, when atmospheric
pressure decreases = variations in

neutron concentration.
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Journal of Experimental and Theoretical Physics, 2017, Vol. 124, No. 5, pp. 718-721.
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2-days delayed correlation between pressure and neutron
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Regression coefficient = —(6.4 + 0.6)%/mm Hg, much higher than that on surface!
This effect should be taken into account in underground experiments (DM or2B0v, etc.)

Journal of Experimental and Theoretical Physics, 2017, Vol. 124, No. 5, pp. 718-721.
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3.3.2 lunar tidal effect
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 Radon meter is based on recording of a,B-particles resulting from

decay processes of radon nuclei 1N @ir, which is strongly affected by

environmental situation such as humidity, atmospheric wind or ventilation.

 EN-detector measure flux of thermal neutrons which are generated

from radon and thoron inside the crust, which is insensitive to

environmental influence but is sensitive to the crust condition.
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4. Summary and action in LHAASO

 Thermal neutron flux variation from ground reflects activity of the Sun,

atmosphere and terrestrial crust.

 The PRISMA global net of the EN-detectors achieved several significant

results on these fields.
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PRISMA-LHAASO-400 layout
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