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To identify the role of the gamma radiation from radon progenies in
long-lasting thunderstorm ground enhancement (TGE) flux, the
differential energy spectrum is measured with various spectrometers.
The measurements demonstrate that radon progeny radiation
significantly contributes to the count rate enhancements measured in
the winter of 2018-2019 and Spring-Summer 2019 in the energy range
below 3 MeV.

Each TGE observed on Aragats is accompanied by disturbances of the
near-surface electric field and, in turn, each disturbance of the electric
field lead to the enhancement of Rn chain isotopes concentration near
particle detectors located under the roof of experimental hall on
Aragats station. Thus, Radon progenies (mostly 214Pb,214Bi) contribute
to count rate in the low-energy domain.

The correlation of Bi isotopes radiation with TGE can be explained by
the mobility of the Rn chain isotopes in the near-surface electric field
induced by a thundercloud above.



INTRODUCTION

Spectrometer of ORTEC firm[sodium iodide Nal(Tl) crystal, built with 3”x3”
inches ,full width at half maximum (FWHM) ~7.7% at 1,46 MeV]
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Indoor background gamma
ray energy spectrum
measured at Aragats and in
Yerevan with various
spectrometers:

(@) Nal (Tl) and (b) HPGe.
The 214Bi spectral line
(peak) will be used for the
investigation of diurnal
variability of radon
concentration at Aragats.
We also consider the
potassium 40K isotope as a
stable spectral line used for
the calibration of fast
varying 214Bi spectral lines.



214Bi(in the energy range 0.56 - 0.66 MeV)
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Diurnal variations of the intensity of the 0.609 MeV (214Bi) spectral line measured
indoors and in the open air, from measurements performed in December 2018 and
January 2019.
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Four observed events of particle flux enhancement in winter 2018/2019.
Disturbances of the near-surface electric field (black curves). 1-min time series of
count rates of particle flux measured by the first Nal crystal located under the
roof of the SKL experimental hall on Aragats (blue curves).
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Energy spectra of particle flows recorded at the Aragats research station in the

winter months (2018 - 2019) (January 8, January 17, December 27, December 28).



Values of 214Bi (0.609MeV, 1.12Mev, 1.76MeV) energy spectra of particle fluxes
recorded at the Aragats research station during the winter months (2018 - 2019).
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Observed events of particle flux enhancement in 12 May 2019 . 1-min time series
of count rates of particle flux measured by the first Nal (det.#1) crystal located
under the roof of the SKL experimental hall on Aragats (black curves), Nal Ortec
(red curves),Nal (det.#5, blue curves).
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Energy spectra of particle flows recorded at the Aragats 12 May 2019



Values of 214Pb(0.354 MeV) and 214Bi (0.609MeV, 1.12Mev, 1.76MeV, 2,2MeV) energy
spectra of particle fluxes recorded at the Aragats 12 May 2019

Sum
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Observed events of particle flux enhancement in 20 May 2019 . 1-min time series of
count rates of particle flux measured by the first Nal (det.#1) crystal located under
the roof of the SKL experimental hall on Aragats (black curves), Nal Ortec (red
curves),Nal (det.#5, blue curves).
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Energy spectra of particle flows recorded at the Aragats 20 May 2019



Values of 214Pb(0.354 MeV) and 214Bi (0.609MeV, 1.12Mev, 1.76MeV, 2,2MeV)

energy spectra of particle fluxes recorded at the Aragats 20 May 2019

Sum
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Six observed events of particle flux enhancement in September 2019. Disturbances of the
near-surface electric field (black curves). 1-min time series of count rates of particle flux
measured by the first Nal crystal located under the roof of the SKL experimental hall on
Aragats (blue curves).
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Observed events of particle flux enhancement in 28 September 2019 . 1-min time
series of count rates of particle flux measured by the first Nal (det.#1) crystal located
under the roof of the SKL experimental hall on Aragats (black curves), Nal Ortec (blue
curves).
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Conclusions

-Low energy (300keV to 3MeV) analysis give us that particle fluxes
during TGEs are connected to radiation from Rn-222 progenies.

-Enhancements of particle fluxes, at the beginning of events, are well
correlated with electric fluctuations, but these continue on even after
said electric field fluctuations.
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