clean fragment separation € € FRS

unique fragment identification > A Z
fragment position = XV, Z

decay radiation -> position correlation for
B, o, p, conv. electron
(not for isomeric v)
precise energy
with highest efficiency
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Measurement of the Gamov-Teller-strength
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Pure GT-decay to only one final state of the
daughter nucleus:
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GT-decay into several final states:
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Fragment Separator at GSI
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Fragment identification
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nuclear charge resolution: mass resolution:
AZ =0.23 (FWHM) AA =0.32 (FWHM)



Implantation detector

Silicon beta calorimeter

4r-detector for Nal - Crystal

* o-decay 6 segments

 B-decay

* p emission L

for half-life t > 5 ms

high detection implantation |

efficiency for decays ‘ { H ‘ U )
highly segmented

Si-detectors lilp
Nal-Crystal T\

e covers 50% of solid angle
e 6 segments in 2 semi-circles

m Ge-detector
|

| e covers 25% of solid angle

-
: | * 9-fold segmentation
e energy resolution

AE = 2.5 keV (Ey=1.3 MeV)




detector types

Beta absorber Implantation zone

2 x 10 silicon PIN diodes 4 double sided silicon strip detectors

« active area 60 x 40 mm?, thickness 1 mm + active area 64 x 25 mm?, thickness 0.5 mm

« 7-fold segmentation for suppression » n-side: 50 horizontal strips, 0.5 mm pitch
of compton electrons read-out by 16 discrete amplifiers

« small photo absorption cross section * p-side: 128 vertical strips, 0.5 mm pitch
for gammas read-out by GASSIPLEX chip (CERN)

« read-out by discrete amplifiers - granularity: 8192 pixel

= effective background suppression




Implantation profile

Position distribution in implantation zone Implantation depth
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80% of identified nuclei survive implantation
20%: fragmentation in degrader
and detector matter




Implantation detector

2.06 sec after implantation of one 1%°Sn nucleus o
Side view T S

Top view

1DDSI'I UL

Gamma energy deposition in Ge-detector
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100Sn event in Super-Clover
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events
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Implantation of 2800 192Sn
correlation time: teor = 60 s
analysis of 1620 decay chains

Half-life 192Sn:
T—”'z - 38 + 02 S

Calculation with maximum likelihood
method (3 decay generations)

R. Schneider, 1996:
T12p=46+14s (42 events)



Decay scheme of 102Sn

Gamma energy '92Sn — 102 Shell model calculation A. Brown
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events with probability for 102Sn decay p > 0.75
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Beta decay of 102Sn

events with probability
150 keV for 102Sn decay p > 0.7

mESH = mzln

'IIZ]IZIr_I =}102Cd

|

0 200 1000 1500 2000 2500 3000 3500 4000

beta energy [keV]

Analysis of 900 decay events

correlation time: t.o = 60 s

Beta endpoint energies:
Epq = 3140 £ 90 keV (70%)
Epr = 2775 £+ 90 keV (30%)

analysis with MLH method
(7% daughter decay events)

beta branching from y data

E [keV] IB* [%]
1598 70 @1
1964 30 318

Q-value 10250 =5102|p.
Qec = 5760 + 90 + 50 keV



Gamov-Teller strength of Sn isotopes
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Experimental GT strength: Gamov-Teller strength of Sn isotopes
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A. Bobyk & W. Kaminski, 2000



Conclusions

correlation of decay with implanted
fragment gives clean spectra

this requires fine 3 dim. position of
fragment and decay

highest efficiency and energy resolution
for all detectors

100Sn is still a challenge






readout for implantation
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readout for decay

max. 8 MeV — Zerfallsenergie
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Energy calibration of the implantation detector

Energy calibration using Compton scattering

Si-detector
(668 channels) Ge-detector

137
Cs- Pb

source
(661 keV)

Sum energy Si strip detector + Ge-detector
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Peak to total ratio: € = 25 %

for gamma radiation from Si-detector (300-600 keV)



cross section [barn]

Production cross sections

Cross sections 112Sn (1 GeV-A) + 9Be — AX

Production cross section for 100sn

GSI1 1998:
12351 (1 GeV A) + °Be

o(190sn) = 1.8 (+3.2 -1.3) pb

GSI1 1994:
124%6 (1 GeV-A) + Be

6(190sn) = 11 (+4.6) pb

GANIL1994:
1251 (63 MeV -A) + NAN

6(190sn) = 120 pb
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