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Silicon Implantation Detector
and Beta Absorber

SIMBA

100Sn

pixels in implantation zone: 
3x60x40 = 7200

X SSSD  60x60x0.3 mm3

Y SSSD  60x60x0.3 mm3

10 SSSD  
60x40x1 mm3

3 DSSD  60x40x0.7 mm3

Gassiplex+ Mesytec
R - chain

7 x-strips

7 x-strips10 SSSD  
60x40x1 mm3
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100Sn setting (full statistics, 15 days)
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what‘s new?

97In

93Ag

103Sb 
T1/2 < 50 ns !

99Sn

95Cd

T 1/2
> 0

.2 
µs



Proton decay Q-value for 97In and 93Ag

with T1/2 > 0.2 µs and L=4 transitions

we get (using Delion et al. PRL96(2006)):

the Qp values:
our limit Lalazissis et al. Herndl, Brown Audi et al.

NPA 679 (2001) NPA 627 (1997) NPA 729 (2003)
rel. H B shell model extrapolation

93Ag < 1.1MeV 0.11 0.95 1.43(78)
97In < 1.2MeV 0.37 1.28 1.81(78)

97In: 1 decay after 38ms => T1/2 = ms26 125
12
+
− =>  log ft = 3.7

=> T1/2 (proton) > 40ms  =>  Qp< 0.7MeV



Isomers?



6+ Isomer in 102Sn

Lipoglavsek et al., PLB 1998

E(6-4) = 48keV

87keV
B(E2)=3.2(1) W.u.

4+ - 2+

2+ - 0+



how does 100Sn decay?



Correlation of Implantation and Decay
require same position within ± 1mm in x,y,z

record all decay triggers within 15 s
(β+ of 3 generations)

Maximum Likelyhood analysis
varying the 100Sn half-life
with known: daughter decays,
efficiencies, dead times, background

T1/2 = 1.16 ± 0.20 s 
preliminary

Comparison:
MSU 2007 0.55         s

GSI 1997 0.94         s

100Sn
only 1st decays

+0.70
-0.31

+0.54
-0.26

no fit



from centroid
Emax = 3.15 ± 0.20 MeV
QEC = 4.17 ± 0.20 MeV

to excited state

preliminary
=> Iβ = 85%

Extraction of Beta Spectrum

region for centroid

no fit

100Sn
β spectrum

conv. line

from centroid
Emax = 3.15 ± 0.20 MeV
QEC = 4.17 ± 0.20 MeV

to excited state

preliminary
=> Iβ = 85%

log ft = 2.54 ± 0.20  
that‘s record

Sum over total energy within 3 s after implantation

in implantation zone + calorimeter

not yet tested for uninterrupted tracks



Gamma Spectrum after Beta Decay of 100Sn
all events within 4 s after implantation

100Sn
β-delayed γ

511



Gamma Intensities

5 lines add up to 
4018 keV ???

2003Stone, Walters 1985

(πg9/2)-1νg7/2

(πg9/2)-1νd5/2

what do we expect?

511

γ intensities
corrected for efficiency
and M1 conversion

70 100Sn  β+ decays

111 total  β+ decays
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