
Performance data (more information in [1,2])

total transmission [%]

currents [µA]

terminal voltage [MV]

stripped to

10Be 26Al 36Cl 41Ca 129I

Be2+ Al3+ Cl5+ Ca4+           I5+

Be4+ Cl10+

4.5 2.7 5.0             5.0        5.0

3-5 0.1-0.4     15-20       0.2-0.3     3-5

(with absorber foil)

extraction as BeO- Al- Cl- CaF3
- I-

total with absorber foil

60 38 20 15          8
36 14only absorber foil

22 2

suppression factor 
(detector only)

0.15 0.9           0.28* 30         20

0.3      1.3 1.0 1.6        1.1

background [10-15]

STDV [%] on 10-11

detection
efficiency [%]

56 68

36S 1
36Cl  2.3·106

41K 1
41Ca 7·103

ASTER: Accélérateur pour les Sciences de la Terre, 

Environnement, Risques

5 MV Cockcroft-Walton by HVEE

installation: October 2006

acceptance tests: April 2007

currently dedicated to Earth science studies

4 years of routine 10Be & 26Al measurements

36Cl [1], 41Ca & 129I measurements
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AMS developments

cosmogenic nuclides

systematics

quantification of Earth’s

surface processes

geochronology

nuclear waste

characterisation

routine and fully automated measurements of 10Be & 26Al sample

after installation of new source head short-term sample to sample
36Cl cross-contamination decrease minimal measurement time

losses for initial burn-in periods (5 min) for virgin targets and

waiting periods between data acquisition of two sample runs (2 min)

need for improved measurement strategy and data evaluation for

accurate 35Cl/37Cl determination

129I cross-contamination 0.5% (short-term) to 0.8% (long-term, up to

20 h measurement time)

3 secondary 129I/127I standards cross-calibrated vs. primary NIST 

3231: SM-I-09 (1.007 ± 0.014)·10-9

SM-I-10 (1.064 ± 0.016)·10-10

SM-I-11 (1.083 ± 0.017)·10-11

overall uncertainties (~1.5 %) mainly from primary NIST 3231 (at 10-8)

quality assurance established accuracy and reproducibility

tested and improved some remaining discrepancies with so far

unknown reasons

world-wide Earth science applications (see map)

10Be, 26Al: Statistics & Quality assurance

The life of ASTER

Machine layout

*no AgBr backing! Ni cathodes with Ni pins

hybrid ion source:
gaseous / solid samples

200-sample-wheel

5 MV tandetron: gas 
stripper with active 
stripper gas regulation

low-energy side:

energy-analyser: 54°
electrostatic deflector

mass-analyzer:
90° magnet (fast-
bouncing system: 100 Hz)

90° analysing
magnet

stable isotopes:
2 Faraday cups

30° vertical
analysing
magnet

rare isotopes:
4-anode gas ionization
chamber (isobutene,
8-25 mbar, 75 nm Si3N4)

rare isotopes:
absorber foil (Si3N4; 1 µm)
for 10Be & 36Cl

35° electrostatic deflector

© HVEE
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36Cl & 129I: Quality assurance
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preliminary data !!!

(normalized to

NIST4325 = 3.06E-11)

3 Oct 2006
Start installation

15 Nov 2006
End of mechanical

installation

15 Dec 2006
Power on!

2 Apr 2007
Acceptance tests

passed

4 Apr 2007
First real

10Be samples

18 Apr 2007
Installation of

37Cl-Faradaycup

10 May 2007
First real

26Al samples

8 Nov 2007
First 

129I tests

12 Mar 2008
Inst. new

source head

29 Apr 2008
First 

41Ca samples

16 May 2008
Inst. new aperture &
cathode set-up (36Cl)

9 Jul 2008
Resonating
coil failure

1 Sep 2010
36Cl routine 

measurements

11 Aug 2008
Tank

opening

Aug/Sep 2009
Machine upgrade: New rectifier stacks, corona rings, and high 

current RF resonating coil, modification of Q snout lens

16 Nov 2009
200 sample 

wheel

7 Dec 2010
129I cross-
calibration

March 2011
AMS-12

Wellington

35Cl current

37Cl current

35Cl/37Cl

36Cl/35Cl

removed
starting
blocks
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