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Opservatlon of tne relative solar aoundances

Double-peak structure at neutron-magic numbers
slow and rapid neutron capture processes

S-process.
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80Zn,, (2* TRISTAN 211c/ OSIRIS

Problem: use of a plasma
ion-source

No chemical selectivity

Reduction of the isobaric background?



Neutron-ricn o
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Mass separator:
GPS/ HRS

Primary beam:

1-1.4 GeV protons,

cams at CERN/ ISOLDE

Technical improvements
1: Neutron converter
2. Laser lon Source

3: High Resolution Separator

ISOLDE Laser System: E
» 3 copper vapor lasers

» 2 dye lasers (cw, frequency
tripling by two BBO cristals  UV)

Intensity: ca. 1013 p/pulse Transfer line (Nb)
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Target and neutron converier
(avoids proton-rich spallation products)

target Ta- or W-rod

Mini-spallation

source:
neutrons
/ Neutron induced
converter fission

proton-rich side
130Cs (T,,= 29 min)

lower



lonization energy: lonization energy:
7.60 eV 8.99 eV
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Silver Cadmium

LIS efficiency » 14% LIS efficiency » 10%



Hign Resolution Separzator
(Mass separation according to A)

DM/M(Ag-Cd): 1¥10
DM/M(Cd-In): 7.5*10®
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(rsingles specirurn  pcci-colncidences

/ Counts

lBOCd
1669 keV
130G
130Cd 1749 keV
1732 keV
Laser ON \
Laser OFF
Energy [keV]
Laser OFF: surface-ionized
Cs, In

surface-ionized

130Cd
451 keV

130g, 130m2p
774 keV

J

130g, 130m2|n

/ 1221 keV

Energy [keV]






Half-life Coincidences
Nuclide [ms] g-data ggdata bg-data Status
Ag-126 | 107 (12) yes ? ? in progress
m 79 (3) yes ? ? in progress
AQg-128 58 (5) yes ? ? in progress
Ag-129 46 (9) yes ? ? in progress
~Ag-130 | 35 (10)* (yes)* no no in progress
Cd-129 | 242 (8) yes yes yes in progress
Cd-129m |} 104 (6) yes yes yes in progress
Cd-130 | 162 (7) yes yes yes finished**
Cd-131 68 (3) (yes)* no no in progress
—Ca-132 | 97 (10) no no no finished**
Cd-133 | 57 (10) no no no finished**
* low statistics **Cadmium: addendum submitted

126,128,130Ag: Systematics of the 2* states



1260g b-decay 128Ag b-decay 12°Ag b-decay

2+ level systematics of even-even
46Pd, 45Cd, ;,Sn and ., Te isotopes



Whnat can pe deduced from tne E(2+)7
Reduced transition probability
B(E2) ~ 1/ E(2+)

higher B(E2)-values
maximum
different

Quadrupole deformation b, ~ sqrt[B(E2)]
larger quadrupole
polarizability for 128 130Cd



Last unknown proton-SPE:
needed for microscopic
shell models
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129Cd -decay






130Cd -decay



Experimental

947 keV
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BUCd: Determination of the O -value

summation of 5 transitions



Dobaczewski et al. (HFB-SkP, 1996):

Pearson et al. (ETFSI-Q, 1996):

Aboussier et al. (ETFSI-1, 1995):
Samyn et al. (HFB-2, 2002)
Moller et al. (FRDM, 1995):
Goriely et al. (HFBCS, 2001)

Le B0Cd and Way-Wood diagrarm

Q,= 8344 keV

8930 keV

8300 keV

7860 keV
7640 keV
7430 keV
7000 keV

guenching
of the N=82 shell!



Input pararmeters for tneoretical models
C

to understarnd i

of the 1* state by 800 keV

Experimental
162 ms
8344 keV

1*-level

70%
4.1
2120 keV

reduction of the TBME



131Cd b-decay

Prediction QRPA

Experiment

* modified QRPA

« 2-3 possible glines

no coincidence data
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Mass deviation of .,Sn and ,

OO

Cd: better agreement with
,gquenched” mass models!

Different behavior of HFB-
models and ETFSI-Q/ SRE

lSOCd
beyond N=82 ’5%%5/ 4
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surnmery
high B(E2)

T,,, of isomeric 3/2+ state in 12°Cd

tentative decay scheme of 1%°Cd

decay scheme of 30Cd high
energy position of the 1* state

high Q -values

low T,, and P -value for 3!Cd

best agreement
guenched models

First experimental evidences for a
guenching of the N=82 shell !



Conclusions

not yet fully
understood !
weakening of the TBME

longer

better under-
standing of r-
process formation
and matter flow
through the A»130
N, -peak

more experimental Pd-Tc not
possible with ISOL
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