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M X M B Study of time variations of cosmogenic nuclide Be-7 in surface air at
Yamagata

Cosmogenic nuclides with long half-lives, such as "*C and '"“Be, are useful tools
for reconstructing the earth environment and the solar activities in the past.

When we try to estimate the solar activity in old times using the cosmogenic
nuclides, it is important to know in detail the relationships between the time
variations of the cosmogenic nuclide concentrations and of the sunspot numbers and
the cosmic rays at the present time. Hence, we have been continuously observing
daily "Be concentrations in surface air since 2000, at which time the solar activity
was maximum in the 23" solar cycle. The observation location is in Yamagata in
Japan (38.25° N, 140.35° E). Although the half-life of 'Be is 53 days shorter than
those of '*C and 'Be, it is reliable to investigate time variations shorter than one
year for air-mass motion. Moreover, 'Be is a well-known tracer in the atmosphere
that is unaffected by artificial effects such as atomic bomb experiments.

Using the daily "Be concentrations over 8 years up to 2007, at which time the
solar activity was almost minimum, the yearly profile of "Be concentrations is
derived and is compared with the yearly time profile of neutron-monitoring data at
Thule, which represents the galactic cosmic-ray intensity. However, the variability
of the "Be concentrations between at the maximum and the minimum is so large that
it cannot be explained by the variability of the neutron-monitoring data. Hence,
considering the solar modulation of the cosmic-ray energy spectrum and the
geomagnetic cut-off rigidity, the production rates at several latitudes are calculated
for the troposphere and stratosphere in the northern hemisphere using the simulation
program. The yearly profile of 'Be concentrations in Yamagata from the solar
maximum to minimum implies the transport of air mass at the higher latitude and/or
the zonal transport effect from the "Be production.
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