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Estimation of the existence period of water in the early solar system by the
precise barium isotopic ratio measurements of meteorites
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Evidence of the existence of water in the early solar system remains in
meteorites. In this study, the isotopic ratios of barium in meteorites were precisely measured, and
the age determination was examined by detecting the isotopic anomalies of Ba-135 due to the extinct
nuclide Cs-135. About 10-40 ppm isotopic measurement accuracy was obtained with the standard
solution, and the double spike method was studied using the Ba-130 and other concentrated isotopes.
In Tagish Lake carbonaceous chondrites, significant isotopic anomalies were observed in Ba-135 and
Ba-137. These are thought to be brought to the primitive solar nebula with presolar grains and are
retained heterogeneously in meteorites. No correlation was found between the Cs/Ba ratio and the

isotopic excess, hence it is presumed that cesium migrated due to the water at the early metamorphic
process.



@D
Zolensky
Monahans
[1]
( )
( 2D
®
46
Be-10, Al-26, Ca-41,
Mn-53, Fe-60, Pd-107, 1-129, Sm-146,
Hf-182, Pu-244 10
Beardsley Cs-135( 230
) Ba-135
[3]
Cs
Cs-135 Ba-135
@
22
5-10

Sr Nd 4ppm  3ppm

[4] Ba

10ppm
[5]
9
7
Ba-130 Ba-132 p-
2
2
2
@
Ba-135
@
Triton
plus Nd 3ppm
Ba
10-40ppm(
Ba-130, Ba-132 )
1
Brennecka [5]
Ba-130, Ba-132
100-200ppm
1. Ba
13483 /13B3=0.307776 [ 1]
130Ba/136Ba 132Ba/136Ba 135Ba/136Ba
Ba standard  0.0134819  0.0128990 0.839304
+ 20 0.0000011  0.0000019 0.000017
(ppm) 85 147 20
137Ba/136Ba 138Ba/136Ba
Ba standard 1.429093 9.12955
+ 20 0.000011 0.00021
(ppm) 8 23
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spike  1%Ba/1%Bg 1328a/1%Ba 134Ba/1%%Ba
Ba-130 6.698633 0.1627603 0.6344326
+ 20 0.000108 0.0000025 0.0000046
Ba-132 0.0658315 2.696688 1.9224486
+ 20 0.0000030 0.000078 0.0000288
Ba-138 0.00750 0.00867 0.29012
+ 20 0.00016 0.00020 0.00022
spike  1¥Ba/%*Ba 18783/%%Bg 138Ba/1%%Bg
Ba-130 1.1352537 1.1992221 7.020201
+ 20 0.0000068 0.0000077 0.000050
Ba-132 1.7913737 0.8859319 4.003298
+ 20 0.0000143 0.0000066 0.000056
Ba-138 0.87459 6.57994 2704.08
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