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Astrophysical Motivation

K. Smith - Frontiers 2010 2

Cd124
1.24

Cd125
0.65

Cd126
0.51

Cd127
0.43

Cd128
0.34

Cd129
0.27

Cd130
0.20

Cd131 Cd132 Cd133 Cd134 Cd135 Cd136 Cd138 Cd139 Cd140

In125
2.36

In126
1.60

In127
1.09

In128
0.84

In129
0.61

In130
0.26

In131
0.28

In132
0.20

In133
0.18

In134 In135 In136 In137 In138 In139 In140 In141

Sn126
> 99

Sn127
> 99

Sn128
> 99

Sn129
> 99

Sn130
> 99

Sn131
56.00

Sn132
39.70

Sn133
1.20

Sn134
1.12

Sn135 Sn136 Sn137 Sn138 Sn139 Sn140 Sn141 Sn142

Sb127
> 99

Sb128
> 99

Sb129
> 99

Sb130
> 99

Sb131
> 99

Sb132
> 99

Sb133
> 99

Sb134 Sb135
1.66

Sb136
0.82

Sb137 Sb138 Sb139 Sb140 Sb141 Sb142 Sb143

Te128 Te129
> 99

Te130 Te131
> 99

Te132
> 99

Te133
> 99

Te134
> 99

Te135
19.00

Te136
17.50

Te137
2.49

Te138
1.40

Te139 Te140 Te141 Te142 Te143 Te144

 I129  I130
> 99

 I131
> 99

 I132
> 99

 I133
> 99

 I134
> 99

 I135
> 99

 I136
83.40

 I137
24.50

 I138
6.49

 I139
2.28

 I140
0.86

 I141
0.43

 I142  I143  I144  I145

Xe130 Xe131 Xe132 Xe133
> 99

Xe134 Xe135
> 99

Xe136 Xe137
> 99

Xe138
> 99

Xe139
39.68

Xe140
13.60

Xe141
1.73

Xe142
1.24

Xe143
0.30

Xe144
1.15

Xe145
0.90

Xe146

Cs131
> 99

Cs132
> 99

Cs133 Cs134
> 99

Cs135 Cs136
19.00

Cs137
> 99

Cs138
> 99

Cs139
> 99

Cs140
63.70

Cs141
24.94

Cs142
1.70

Cs143
1.78

Cs144
1.01

Cs145
0.59

Cs146
0.32

Cs147
0.23

N=82

Z=50



Experimental Setup

Experiment was performed at the 
Helmholtzzentrum für
Schwerionenforschung (GSI)

238U beam on Pb target.
Fission fragments were separated 
in the FRagment Separator (FRS).

Isotopes of interest were then 
delivered to the implantation 
detectors at the final focal plane.
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Implantation/Decay 
Detectors

Detectors 
• Isotope Identification

• Multiwire Proportional 
Counters
• MUSIC detector 
• Scintillator

• Decay Identification
• Silicon Detectors
(DSSDs 4x128x16)
• Neutron Detector

Beam  degraded such that isotopes 
were implanted into the DSSDs.

When the implanted isotope 
decayed, the emitted β-particle was 
detected in a DSSD.
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Particle Identification
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Time-Dependent Beam

Implants are delivered in spills.

Spill to spill profile is not constant.

Beam induced background is not 
constant in time.
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•Implantation DSSD:
x-y position (pixel), time

•Decay DSSD:
x-y position (pixel), time

4 x DSSD 
(128 x 16) 

•Light particles

β-Decay Correlation



Background Estimation

Virtual implant generated for 
every real implant.

Virtual implant positions chosen 
to reproduce real implant position 
distribution.

Virtual implants are then 
correlated in to decay-type events 
outside the correlation volume of 
the real implant.
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136Sb Case

Decay-events with trajectories 
parallel to beam are rejected as 
background events.
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Raw 136Sb β Decay Curve



Background Subtracted 
Decay Curves for 136Sb
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136Sb βn Decay Curve

136Sb β Decay Curve
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Spill Lengths
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Performance of Neutron Detector Arrays (MCNP)
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Mainz Detector Array NERO

R1 = 13.6 cm
R2 = 19.2 cm
R3 = 24.8 cm
Rbeam = 11.2 cm

16 3He detectors
44 BF3 detectors

R1 = 10.5 cm
R2 = 13.0cm
R3 = 15.5 cm
Rbeam = 5.5 cm

64 3He detectors
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