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INTRODUCTION: Extra-terrestrial materials, such as 
meteorites and samples collected by asteroid/planetary 
explorations, provide a variety of information for under-
standing the origin and evolution of the solar system. In 
particular, age determination gives us direct knowledge 
about thermal histories as well as timing of the events 
occurred in solar nebular and on the parent bodies (e.g., 
[1, 2]). The K-Ar/Ar-Ar ages (a chronometer based on 
the 40K-40Ar pair) likely correspond to thermal metamor-
phism, aqueous alteration or impact heating on the parent 
bodies (e.g., [3]). The Ar-Ar dating method, a variant of 
K–Ar dating, uses 39Ar as a proxy for 40K; 39K is con-
verted partly to 39Ar by irradiation of fast neutrons. 
Therefore, Ar-Ar ages can be determined by 40Ar/39Ar 
ratios for a common spot between K and Ar. In addition, 
reliability of the ages are examined by age spectra ob-
tained from the step-heating method, that is a sample is 
heated stepwisely and released Ar of each step is meas-
ured. In order to perform Ar-Ar dating for extra-terrestrial 
samples, we attempt to establish the analytical protocol 
and apparatus at KURNS. A system consisting of gas 
extraction, gas purification and Ar isotope measurements 
is being constructed. 

EXPERIMENTS and RESULTS: The gas extrac-
tion/purification line is composed of a CW Nd:YAG laser, 
a Sorb-ac getter, two vacuum gauges, two turbo molecu-
lar pumps (each TMP equips with a rotary pump and a 
pirani gauge), an ion pump, valves and connection parts 
(Fig. 1). For Ar isotope measurements we are preparing a 
quadrupole mass spectrometer (QMS), which is now at-
tached to a vacuum line at University of Tokyo and will 
be connected to the line at KURNS in FY2023. Useful-
ness of QMS has been reported for K-Ar/Ar-Ar dating 
(e.g., [4-6]). The gas extraction/purification line was 
evacuated by the two turbo molecular pumps and its 
vacuum pressure reached to 10-6 Pa near the vacuum 
pump and to 10-4 Pa at the gas purification line (near the 
Sorb-ac getter). In order to measure Ar isotopes for Ar-Ar 
dating, vacuum condition has to be improved by bakeout 
and degassing the Sorb-ac getter. The Nd:YAG laser 
(maximum output power 15W) was set up by attaching 
objective lens, eyepiece lens and an optical light (Fig. 2, a 
picture of the laser before attaching eyepiece lens and the 
optical light). Laser irradiation was performed to a test 
piece. During the test irradiation we controlled output 
power still low so that it was not enough to melt rock 
samples. We will adjust optical alignment and apply la-

ser-irradiation with higher power to rock samples. 

Fig. 1  A picture of 
the gas extrac-
tion/purification line. 
The line was evacu-
ated by two turbo 
molecular pumps. 
The vacuum pres-
sure was monitored 
by two ion gauges. A 
QMS and a sample 
chamber will be 
connected to ICF34 
ports of the line.  

Fig 2.  A picture of the CW Nd:YAG laser, which is 
under setup processes and will be used for extraction of 
Ar from rock samples. 
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INTRODUCTION:  Vast forest was markedly con-
taminated by radioactive plums containing radiocesium 
in the wide range of the eastern part of Japan in 2011 
[1–7]. As forests have an important role in preventing 
landslides and maintaining the ecological and hydrologi-
cal system, the destructive forest should be avoided and 
an appropriately managed tree-felling should be con-
ducted. It is necessary to know the environmental dy-
namics of radiocesium in forest to keep the forestry viv-
idly.  
In our previous field study [1], most of the radiocesium 
in the tree rings was directly absorbed by the atmospheric 
direct uptake via the bark and leaves rather than by roots. 
The chemical form of radiocesium on the leaves and bark 
would have been a mixture of water-soluble and insolu-
ble forms. Another our previous study [2] demonstrated 
that the effluence rate of radiocesium (137Cs) obtained 
from dissolved assay experiments on the trunks of Cryp-
tomeria japonica (Japanese cedar), indicating that the 
radiocesium in the trees was mainly water-soluble. We 
also directly measured root distribution of Cryptomeria 
japonica[3], indicating that mature it is not effective to 
absorb radiocesium by the root uptake due to the distri-
bution of the fine root[3, 5]. 
After the accident, radioactive cesium was efficiently 
absorbed from the bark into xylem, but it is believed that 
the radioactive cesium in the bark does not migrate after 
that. Without a route from the inner bark to the xylem, 
radioactive cesium will remain on the surface of the xy-
lem in the future. We measured the concentration of ra-
dioactive cesium the inner bark outside the xylem.  

EXPERIMENTS: Barks were collected at the Koriyama, 
Fukushima. Quercus serrata was harvested prior to leaf 
fall at the end of September 2012 and Cryptomeria ja-
ponica was harvested at the end of October 2012. After 
cutting the trees, we carefully and completely stripped 
off all bark from the tree trunk. The collected the samples 
in the field were transported to the laboratory and stored 
it in the dark for 11 years. After separating the outer and 
inner bark, the 137Cs in the inner bark was determined by 

gamma-ray spectrometry (HPGe). The concentration of 
137Cs was corrected on March 12, 2011.  

RESULTS: Fig. 1 (a) and (b) show concentration of 
137Cs in the inner bark of the Cryptomeria japonica and 
Quer-cus serrata, respectively. The concentration of the 
137Cs in the inner bark of the Cryptomeria japonica was 
higher than that in the Quercus serrata. These may also 
depend on the ease of aerosol penetration and the 
shape of the bark. 
The concentration of the xylem at the same site was less 
than 50Bq/kg collected in 2014 in the same site. The 
concentration of radiocesium did not increase from 2012 
to 2014. The concentrations in the inner bark of the 
Cryptomeria japonica were three orders of magnitude 
higher than those in the xylem. We concluded that the 
radioceisum was not absorbed from not only the root but 
also inner bark effectively. However, our target trees are 
mature trees, and there is no guarantee whether the same 
tendency is observed in young trees.  

Fig. 1  Concentration of 137Cs in the inner bark
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