Isomers in °°Cd populated via
Fragmentation
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Motivation — 7Cd

® Long standing SM predictions for the
presence of 16* spin-gap isomer in °Cd:
K Ogawa, Phys Rev C 28, 958 (1983)

=> First evidence: GSI via B-delayed 7’s
=> Nara Singh et al PRL 107, 172502 (2011)
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=> Existence of isomer provides evidence for the
importance of the T = 0 np interaction at high-spin

Cf 92Pd results — B Cederwall et al., Nature 469, 68 (2011)
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Motivation — 76Cd

GSI expt: — Insufficient data to provide detailed tests of SM predictions...

SM calcs: hint at existence LSSM calcs - vrt(gds) model space + 8°Zr core

of y decaying isomer(s)

léﬂ => predict 16* state -decays to 3 resonance states above
]1%+ the p thres that have significant core excited wavefn
. components + direct pop. of 15* isomer in *°Ag.
10 => Using simple WKB estimates, 15%,16*,17* states were
estimated to have large proton decay branches
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Experiment: Radioactive lon Beam Factory - RIKEN

RIBF83: 1%4Xe: 345 MeV/u, average
of ~15 pnA on °Be target

To zero degree
spect. and EURICA at

BigRIPS injection F11
from SRC
A spce—on dE: (Z) = MUSIC

(ZE)

RIBF83: P Boutachkov.
A Blazhev, RW
Isomer studies of #8In,
96Cd’ 94Ag

RIBF9: R Krucken,
M. Lewitowicz,
R. Gernhauser,

S. Nishimura
100Sn decay expt

Modified SIMBA: Silicon IMplantation Beta Absorber

1 Si-DSSD 0.3 mm, 60x40 x-y
strips for X-Y posn. +

3 Si-DSSSD, 1mm thick, 60 by
40 x-y strips for implantation

12 EB clusters,
e, ~8% @1.3 MeV

16 Si-DSSSD, 1mm thick,
for B calorimetry

+2 up- and 2 down-
stream SSSSD for x,y pos.
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Results: 7°Cd 16" isomer decay
SIMBA spectrum following ?°Cd ion implants
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%Cd ions + B-del. protons 6Cd
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I Known structure of ?°Pd
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’°Cd 16" isomer decay

LSSM (gds space)/ WKB (¢ = 0,2,4 barrier penetration) calcs have been made by H. Grawe/
T. Faestermann to investigate the population and decay of the 15*16* 17* resonance states in 7Ag.

Calculations still being checked, but prelim conclusions are:

|) Resonance population intensity is confirmed at ~30%

2) Population 15% / 177 states favoured mainly for decay energy reasons.
Er'es (Mev) I~ I|3 (%)
9.34 |67 6.0 n
9.11 |57 2.7 — ~ 30%
8.82 |77 14.5 _

3) p-emission is strongest for ¢ = 2 decays. Indications that -p decay comes mainly
from core excited configurations.
4) 29/2%, 25/2" states favoured by decay energy, Q,, and VKB barrier penetration
= ( = 2 favoured over ¢ = 4 by the lower centrifugal barrier
= ( = 2 favoured over / = 0 because of low Spec. Factors’s for the latter

Calcs consistent with exptl obs. — i.e: no substantial evidence of decays from
27/2%, 31/2% or 33/2" states
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Counts / 100 ms

B decay time spectrum for *°Cd
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m!" 16" isomer: 11(3)%
Ground state: 1.5(5)% cf 5(4)%*

* G. Lorusso et al, PRC 86, 014313 (2012)
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Lifetimes

7 = 1397(130) ms
t1/2 = 968(90) ms

Schmidt method:
K. H. Schmidt , Z. Phys A316, 19 (1984)

16" isomer:
Sum of 470, 668 and 1506 keV v’s
in 7°Ag

Prev. result:
T, = 290+110-100 ms,
Nara Singh et al PRL 107, 172502

Ground state:
From fit of 3-decay data with gs lifetime
as free parameter

Prev. results:
T,, = 1030+240-210 ms,
D Bazin et al PRL 101, 252501
T, = 670+/-150 ms,
Nara Singh et al PRL107, 172502
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16* 96Ag
9P
15,16,17*
— =
!
B(GT) < 0.11(3)
15 l 11(3)%
X..
%Cd Theory
16* 96Ag
b6 - %5Pd
276 15" |5,|6,|7+
2.30 16 > =
1.39 17+
B(GT)=0.07
15" <24.5%

B(GT) + [ del p values

Pandemonium effect: Unable to
extract the exclusive B(GT) strengths

B(GT) = 3860(18) I
fTin

See Nara Singh et al., PRL 107,
1’72502 for details
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Gamma decaying iso
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Lifetime of y decaying isomer
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251 200 _ | York : ty,0 = 1957:% ns
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At = time diff. between y and ?°Cd implant

K H Schmidt (Z. Phys A. 316, 19 (1984)): - sum events in the 8 y transitions.
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Nature of *°Cd y decaying isomer?

132 . ;
e + 2‘\\:'/ o, L 6 —— 13 . .
e gl — 15: 0240 . Possible options:
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Other comparisons
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|0* predicted to be 1.3 — 1.6 MeV ab

ove the 87
457 ‘ |
Ann

(10%)

T, () T = 1| state in
o4 11561 t =4 LSSM +
: GF Calcs !!
|
Y __V (8")

Strong M| pred. for |0 — 9 in GF space, BR
(MI/E2) = 77/23 % for 457/1561

In a pair approx the T=1 9" state —
Energetically favoured coupling of a
9%,T=0 pair to a 0%, T=1, pair,

which are the lowest states in *8In......

Further SM calculations underway!!
H. Grawe/ F Nowacki
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RIBF83 + RIBF9 Collaborations
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Yale: V. Werner, F. Naqvi

Beihang U: H. Watanabe

IEM: |. Taprogge

Peking U: |. Wu




Summary

= LSSM calcs suggest that the |6 isomer populates 3 (15%,16%,177)
“resonance-like” states above the p threshold in ®Ag. B - p decays obs.
Confirms 16" has core excited wavefn components

= LSSM +1-D WKB estimates suggest / = 2 p decay to 29/2% (25/2%)
states in °Pd dominates : Consistent with exptl. obs.

= B(GT) limit extracted for (*°Cd) 16* — (*°Ag) 15" isomer

compares well with LSSM - pandemonium problems remain to
determining exclusive B(GT) values.

= Evidence for new y-decaying isomer in °Cd with half-life of ~200 ns:
Nature still to be confirmed: 12, 13- good candidates

= First tentative identification of 27 4" and 6™ states

= SM calcs suggest indicate that the yrast T=0 |0* state should feed a
T=1 97 state. Tentative exptl evidence for this.
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