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Introduction
The present status of the Tsukuba AMS system on the 12UD Pelletron tandem accelerator  is 

r epor ted. At present, long lived radioisotopes of 26Al, 36Cl and 129I are able to be measured by the 
Tsukuba AMS system. After  the AMS-9 conference, several effor ts have been paid on the 26Al and 
36Cl-AMS system in order  to impr ove the per for mance. Several improvements have been applied 
on the AMS beam line, so that 36Cl-AMS is able to be per for med with 10 MV ter minal voltage 
instead of 9 MV. Therefore, the energy of the 36Cl9+ beam increases from 90 MeV to 100 MeV. 
This energy increment helps us to get more clear  separation between 36Cl and 36S. 
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・MODEL : Vertical Tandem Van de Graaff
・Terminal voltage range: 2.0 - 11.0 MV
・Insulation Gas : SF6 pressure: 0.6 MPa
・Accelerator Tank : Height: 17.9 m

Diameter: 4.8 m
Volume : 350 m3

Total weight: 120 ton
・Analyzing Magnet : ME/Z2=200 amuÌMeV
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As a result of these improvements, the detection efficiency of 36Cl increased to 1.5 times and the 
discr imination between 36Cl and 36S was much impr oved. Over all accuracy is ±3%  and the effective 
detection limit is r eached to 2 u 10−14 for  36Cl/35Cl ratio. 
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Summary of 26Al-AMS
26Al-AMS has also progressed in AMS technique. The ions extracted from the ion source were changed 
to 26AlO− ions from 26Al− because several advantages would be expected. 26MgO− molecular  ion is used as 
the pilot beam. After  passing through the accelerator  at 10.2 MV, 26Al7+ and 26Mg7+ with the energy of 
77.7 MeV are selected by the analyzing magnet. 26Al7+ ions are changed to full str ipped 26Al13+ ions by a 
second charge exchange foil and then they are separated by the following energy and momentum 
selector s. The effective detection limit is reached to better  than 5.8 u 10−15 for  26Al/27Al ratio.

Instead of the GVM stabilizer , a slit cur rent feedback 
control system is  used as a terminal voltage stabilizer . A 
molecular  pilot beam method is applied to stabilize the 
ter minal voltage. The ter minal voltage is kept stably 
within 0.1%  accuracy by this method. A tr i-carbon 
molecular , 12C3

− ion is used as the pilot beam for  36Cl-
AMS. It is impor tant to reduce the strong 36S isobar ic 
inter ference on 36Cl measurements.

0.0001

0.001

0.01

0.1

1

0 10 20 30 40 50 60

Charge fraction F(q) of 90MeV 35Cl9+ 
emerging from a ca rbon foil

8
9
10
11
12
13
14
15
16
17

10

100

1000

1 10

by C.J .Sofield et al., 1984 
This work35Cl + C

The optimum thickness of 2nd str ipper  foil:
About 12-15Pg/cm2 [F(14+)]

C-foil [Pg/cm2]

C
ha

rg
e 

fr
ac

tio
n

Incident energy of 35Cl [MeV/u]

C
ha

rg
e 

eq
ui

lib
ri

um
 th

ic
kn

es
s 

T
eq

[P
g/

cm
2 ]

2nd str ipper  foil
We measured the charge state distr ibution of 35Cl and 37Cl ions after  the passage thr ough a carbon 

foil in order  to optimize the thickness of 2nd str ipper  foil.

Foil thickness attaining charge equilibr ium:
over  100Pg/cm2
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Incidence 35Cl9+ 37Cl9+ 
foil C 108 Pg/cm2 C 108 Pg/cm2 
Incident energy 90 MeV 95.026 MeV 
Exit energy 87.948 MeV 

2.5128 MeV/u 
92.974 MeV 
2.5128 MeV/u 

dE/dx 19.0 MeV/(mg/cm2) 19.0 MeV/(mg/cm2) 
F(11+) 0.01080 0.01079 
F(12+) 0.06704 0.06752 
F(13+) 0.2163 0.2143 
F(14+) 0.3494 0.3514 
F(15+) 0.2941 0.2932 
F(16+) 0.05876 0.05877 
F(17+) 0.003655 0.003979 
Mean charge qb 14.04  14.041 
Distribution width 1.069 1.0695 

 

Isotope dependence of equilibr ium charge states 
of 35Cl and 37Cl ions passing thr ough a car bon foil

Equilibr ium char ge distr ibutions of 35Cl and 
37Cl ions after  the passage thr ough a carbon foil 
have been measured.  Results show that the 
isotope effect of charge distr ibutions between 
35Cl and 37Cl ions has not been obser ved when 
they are compared at equal exit energy.
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26Al is very clear ly separated from 26Mg with the detector .
Upper  limit of the 26Al-AMS sensitivity: 5.8×10-15
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Equilibr ium charge fraction of 35Cl ion after  passage through a 
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26Al-AMS

Charge fraction F(q) of 35Cl9+ increased 1.5 times 
from 20%  to 30% .

The standard deviation of the fluctuation of the 36Cl/35Cl ratio 
is kept within r3%
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After  the AMS-9 conference, 36Cl-AMS is able to be 
per formed with 10 MV ter minal voltage instead of 9 MV.


