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Gamow-Teller Strength in its Decay
100Sn: Search for its Isomer
Particle Stability of Neighbours

N=Z

100g,  p-emitter

GT decay 50

rp process 82

28

50

20

20




-10

single particle energy [MeV]

-20

-25

Shell Model Orbitals

Gamov-Teller transition in the 199Sn region
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100Sn

0 o+ GT-strength is unique

1ODSH tool to study wave fct.
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100Sn  history

year | where production events quantity

1904 GSI fragm. "“*Xe 7 T | E@) | E()
1994 | GANIL| fragm. ''#Sn 11 ident.

1996 | GANIL fusion 11 AM

1998| GSI fragm. ''“Sn 1 T2 | EB) | E(y)
2007| MSU | fragm. ""“Sn 14 T,

2008| GSI fragm. "“*Xe 259 | Ty | EB) | E@)




A Complete Setup?



the FRagment Separator (FRS)
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Silicon Implantation Detector

and Beta Absorber
SIMBA

7 x-strips

10 SSSD
60x40x1 mm?3

7 x-strips

10 SSSD
60x40x1 mm?3

3 DSSD 60x40x0.7 mm3

Gassiplex+ Mesytec

X SSSD 60x60x0.3 mm?3
Y SSSD 60x60x0.3 mm?3
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} R - chain



and how it
looks In reality
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New Nuclides?



full statistics, 15 days)
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100Sn setting
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what's new?
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lsomers?



counts / keV
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counts / keV

6* Isomer in 192Sn
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half-life [s]

6" Isomer in 190Sn ?
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how does %°Sn decay?



Correlation of Implantation and Decay

require same position within £ 1Tmm in x,y,z

record all decay triggers within 15's
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Gamma Spectrum after Beta Decay of °°Sn

all events within 4 s after implantation
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Gamma Intensities

what do we expect?

Stone, Walters 1985 Grawe et al. 2003 7.220 MeV
1005n
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most probably choice N° 3

E*(1+) = (2.71 + x) MeV with x=0.05 MeV

because:
« total sum energy = 2.76(0.43) MeV (Schneider et al.)
« AMc?- Qg(1%)= 2.6(1.0) MeV (Chartier et al.)

* one [-delayed proton event:
E, + S, ("%n) =2.93(0.34) MeV (Audi et al.)




compare to shell model
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Extraction of Beta Spectrum

sum over total energy within 3 s after implantation

tested (by eye) for uninterrupted tracks

counts / 120keV

In implantation zone + calorimeter

conv. line?
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known log(ft) values
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Gamow Teller Strength

GT strength of even Sn isotopes
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additional 1+ states?

3918 1+
assume additional 1+ states, e.g. with energies 3582 i+
3479 1+
and relative strength of LSSM (Novacki, Sieja)
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why is B that large??

wave functions must be rather pure
> = {(ngg),)"°} 0
<fl={(rggp)® (vd7,)"} 1*

10 protons can transform into a neutron




10 protons want to decay
- a Collectrve sumde




Conclusions

« first observation of 23Ag, %°Cd, %7In, and °°Sn
 reduced rate of '%Sb => T,, <50 ns

« 1028n: new isomeric state

« 100Sn: probably no isomer

« 1sty-spectrum after decay of 1%0Sn

- '998n decay: T,),, Egm®*, E, Bgy

» superallowed GT transition

=> dominant configurations (ngg,)!® =>(1gy),)° (Vg7s,)’



Conclusions

the 199Sn shell gap

IS robust

- doubly magic -
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