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Abstract

In recent years, development of a highly sensitive detection method for a long half-life radioactive cesium-135 ('3°Cs:
half-life: 2.3 million years) is required as one of the anthropogenic nuclides in the nuclear age. However, the Cs sputtering
negative ion source limits the analysis of cesium isotopes in AMS techniques with a tandem accelerator. In this study, we
have developed the modified sputtering negative ion source using rubidium (Rb), which is the same alkali metal element,
instead of Cs for the 6 MV tandem accelerator at the University of Tsukuba. '33Cs!'°F,~ beam of 0.2 pA was obtained from
the cathode sample of Cs,SO4 mixed with PbF; sputtered with Rb. CsF,~ was accelerated at the terminal voltage of S MV,
and passed through an Ar gas stripper. Cs’" (58.7 MeV) and isobars were analyzed by the rare particle detection line to
detect particles with a mass number of 135 in a gas ionization chamber. In this presentation, we report on the current

status of accelerator mass spectrometry for '3°Cs.
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Figure 1: Schematic layout of the Tsukuba 6 MV AMS
system.
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Figure 2: Layout of negative ion sources on the 6 MV
tandem accelerator.

Table 1: Chemical Properties of Rb and Cs [4]

53 FaA AL BT RR A
TRAX— J) [eV] .
(kJ/mol) 0
Rb (*Rb: 72.2%, 403.0 0.486 39.3
$7Rb: 27.8%)
Cs ("Cs: 100%) 375.7 0.472 28.4
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Figure 3: Potential inside MC-SNICS in Rb sputtering
calculated by SIMION.
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Table 2: Beam Current of Negative lons from the Rb
Sputtering Negative lon Source

Negative Material Maximum Beam Current
Ion (HA)
H- TiH2 ~10
150 ADLOstAg -1
(80 =2 VT 94%)
AL A1(99.99%) ~2
8Si- Si(99.999%)+Ag ~3
S6Fe- Fe (99.99%) ~0.5
PBr- AgBr ~10
181Tq- Ta (99.95%) ~0.02
133Cg19F,~ Cs2S04+PbF2 ~0.2
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Figure 4: Mass spectra of negative molecular ions of Cs
from the Rb sputtering negative ion source.

4. "Cs DINRF/EELHT

4.1 JEEEE 5 MV (285 CsFy O nis

Cs,S04 |2 PbF, ZiRA LIZiEIND, 133C519F2 (110
nA)E5IEHLT, 6 MV X7 DIHEERIZEY 5§ MV T
A IS 72T, EART Ar HAARN)w /=T
272\, Fig. 1 9 105° éﬁﬁ@ﬁzﬁ THDOA7'YHE.C.
WX BARTE A DIENT @(JILTE%@'J/ELL, HE
ftJe% Fig. 5 IR T, Flgure 5028\, Efiq=7+
é: q = 14HTR =X — L E EB M LOBRND,

VBAT VDR AL TWADZEN G530 TS, RS

:t, OFEEDIRADND I NEREELT, q = 9+
ERHWHZLELTZ, IEREE S MV TIES L Cs*
R+ RLX—IT, 58.7 MeV L7325,

70 67.5

63

30.3

162128

3.3
0 I|..uo4

10 11 12 13 14
{ﬂﬁyﬁz

Figure 5: Charge state distribution of '33Cs%" accelerated at
the terminal voltage of 5 MV for 133 Cs!'"F,~ (110 nA).
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Figure 6: Configuration of a five-electrode gas ionization
detector.
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Figure 7: Two-dimensional particle spectrum assuming a
mass number of 135 (charge number of 9).
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