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Cosmogenic nuclide in the atmosphere
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Daily Sampling and Measurement of Be-7

In the atmosphere from 2000

TARSUR (GEE) 20034F., /\>OV (BEE) 2014F &Y
Sampling site R : _
Altitude: 153 m -'fi} o Measurement time: 6 hours

Latitude: 38.25

' 0
Longitude:140.3 def[e_ctlon 2.68%
efficiency
resolution 1.69keV
@1.33MeV
Collected filter
*Glass fiber filter
collection efficiency : 99.99%
(¢ 0.3 um particle)
'Be |53.28d
High Volume Air Sampler (HV-100F)
: : 0.4776 0.3%(EC)
Sampling time: 23 hours/day detection Fath T 455 S AR R

Intake rate: 1000 L/min. — 9.7%(EC) %E 5%
y-ray:477keV__x0

‘Li HPGe detector
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Daily profile of Be-7 concentrations at
Yamagata during 22 years from 2000

http://www.sidc.be/silso

Be-7 (mBg/m3)

Be-7 concentrations in the surface air express the solar modulation related to a
11-yr solar cycle including a kind of seasonal variation.



Yearly profile of Be-7 concentrations
from 2000 to 2021

[ ] Yamagata“_ ]celandl ‘ average‘ ‘—l— OquH— —_— SSN‘
T T T T T T 1T T =~ T "~ T

T T T T 200~ 7.0 10
— - 6.5x10°
2
£
~
o )
o g
g o
~ e}
b o :
m c
P — 6.0%10°
°
° °
I2ials| I
°
|8, 1 J4 55%10°

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
year

The variabilities of Be-7 are 35.2% and 14.4% for the cycle 23 and 24, respectively,
while those of Oulu_NM are 8.5% and 4.8%, implying a contribution of lower
energy cosmic rays for the production of Be-7.

The variability of Be-7 is approximately four times larger than that of cosmic ray

neutrons.
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Seasonal profiles of Be-7
concentrations in 2019

Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan
month of 2019

At Yamagata the Be-7
concentrations in spring
and fall are higher,
while the one in
summer is lower.

Factors of seasonal variations
*modulation parameter of CR
“trajectories of air-mass

- latitude variability of
production rate

- altitudes of tropopause



3-box model
from production to concentration

P: production rates K: residence time A:Be-7 half life 53days
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Monthly back-trajectories of air-mass
by NOAA HYSPLIT model

At Yamagata, the trajectories in spring (blue) and fall (green) pass through on the higher
latitudes, while those in summer(red) on lower latitudes.



Be-7 productions along the trajectories
simulated by EXPACS
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The monthly production profile of the stratospheric component shows
similar variation of the observed Be-7 concentrations at Yamagata.
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