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> Fusion symmetric reaction

EXOGAM, EUROBALL, GASP, AGATA.. + Ancillaries
- in-beam, seniority/core excited isomers

MSEP at 6ST, IGISOL, LISOL
- p decay
- Spin-gap isomers

Argonne, OakRidge
- a-decay
»Fragmentation, Spallation

GSI, RIBF, NSCL, GANIL, REX-ISOLDE
- Coulex
-Transfer
- Isomers




~_Shell structure around 1%°Sn / 56Nj
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1006n ESPE evolution

Tensor interaction monopole

Vhi1/2 - ™92, V37,2 - MGy,
T. Otsuka et al., PRL 95,
232502 (2005)

"I Neutron ESPE
< 11172
g 2} Q
| P

] o

a0 ;,: 0

1TV interaction tuned for the
model space 8Sr, T(P4/,.99/5)
V(dso, 972, Aapor S1p0s Nyyp0) gives
the correct description of the
evolution of SPEs

5@— A
89 91 93 95Ry 97 9cal! X
M. Gérska et al., Proc. ENPE99, AIP CP495 (2000) 217 387 4048 Mo gaRu 46Pd 33Cd\'so5n ] 251
M. Hjorth-Jensen et al., Phys. Rep. 261 (1995) 125 and priv. comm.

Energy [MeV]

N=51 Single particle states

hy1/,>50% spectroscopic strength

- I

________ - ’

| Dy T o /! hyyn |
o) hy;,,¢<30% spectrosceopic strength
ng\\\ PP
d3 \: 5
RN [~
J/——" dip
\ // S112
\\\ /
S112 S \ X '
2 Ny, N =
AN o
=T | 5 - ——
— GG L.
— — MHJ &
----- MHIJm AN 2712
deZ. | | L L I 2

1

T 29/
| 9/2 D



Shell gap along N=50

- — - theoretical monopole
T. Otsuka et al.,
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Experimental proton Z=50 shell gap and Z=51 single particle

level evolution along the 199-1325n isotopic chain

Reference: gy,
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Spin gap isomers
below N =Z =50

with RISING and
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P. Boutachkov et al.,

=> Neutron Shell Gap: 6.7(15) MeV
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%Cd: Isoscalar v1T Interaction at hig
B. S. Nara Singh, et al.,PRL 107, 172502 (2011)
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Probing the proton dripline-Where does the rp-process end?
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Radioactive lon Beam Factory - RIKEN

124Xe: 345 MeV/u, ~10-15 pnA To zero degree
on °Be target spect. and EURICA
BigRIPS injection ' atFll
from SRC
A oo dE: (Z) — MUSIC

(EZE)
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g,~ 8% @1.3 MeV strips for X-Y posn. + 7x1 strips for
3 Si-DSSD, 1mm thick, 60 by  calorimetry to ~ 10 MeV
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Systematics of N=Z-1 proton emitters from ng, ,

I. Celikovi¢, M Lewitowicz, et al., Phys.Rev.Lett. 116, 162501 (2016)
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In B/Bp - decay

P Boutachkov et al.,
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Results: 2°Cd 16" isomer decay
SIMBA spectrum following °°Cd ion implants
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Known structure of °>Pd
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%5Cd 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 2°Ag.
Calculations still being checked, but prelim conclusions are:

1) Resonance population intensity is confirmed at ~30%

2) Pop|||aj;|gn 15+ / 17* states favoured malnlv for decay energy reasons.
E,.. (MeV) 15 (%)
9.34 16* 6.0
9.11 15* 9.7 ~ 30%
8.82 17* 14.5

3) p-emission is strongest for ¢ = 2 decays. Indications that B-p decay comes mainl
y from core excited configurations.
4) 29/2*, 25/2* states favoured by decay energy, Q,, and WKB barrier

penetration
— ¢ = 2 favoured over /¢ = 4 by the lower centrifugal barrier
—> ¢ = 2 favoured over ¢ = 0 because of low Spec. Factors

Calcs consistent with exptl obs. —i.e: no substantial evidence of decays
from 27/2%, 31/2* or 33/2* states THE UNIVERSITY o Jrk



B decay time spectrum for *Cd
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Lifetimes

L et s it metho
b = 4530

) —— - 16* isomer:

3 e R Sum of 470, 668 and 1506 keV Y's

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

172502

Ground state:

T = 1 397( 1 30) TILS From fit of B-decay data with gs lifetime

as free parameter

t]_ / ) — 968 (90) M S 0, 1030+z4o-2|:;(:1‘:: results:

D Bazin et al PRL 101, 252501
Ty = 670+/-150 ms,
Nara Singh et al PRL107, 172502
THE UNIVERSITYWO#(




%6Cd B(GT) + (3 del p values

P. Davis, B. Wadsworth

o IJ‘ Ij‘j
U

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

16 96Ag
95 __ 3860(18) Ip
_,15’1?.%.*.. Po B(GT) o T

! See Nara Singh et al., PRL 107, 172502 for details

B(GT) < 0.11(3)
I_}51 11(3)% p-PB branching: 16* isomer: 11(3)%
Ground state: 1.5(5)%

Y. cf 5(4)%, G. Lorusso et al, PRC 86, 014313 (2012)
96Cd ; Th eory Lifetimes: 16* isc:lngfr:
" 6 .. .
16— “°Ag e p-emission is strongest for ¢ = 2 decays.
B(GT) = 95 Pd

* 15,16,17* ° icati - |
2.76 15 | Indications that B-p decay comes mainly

iig 13 from core excited configurations.
B(GT)=OO7 Y1/ 4 R Uy LA e
15 <24.5%

cf 1,,, = 1030+240-210 ms, D Bazin et al PRL 101, 252501
T,/, = 670+/-150 ms, Nara Singh et al PRL107, 172502




Gamma decaying isomer in °°Cd: RIBF9,83
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Gamma decaying isomer in 2°Cd
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*" Shell model calculations give us some clue to
what we are seeing
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Lifetime of y decaying isomer
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nature O 2°Cd Y decaying isomer?
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Further SM calculations underway!!
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2+ systematics for N=Z nuclei

874
8117
e The 811 correct for the first 2* state in °°Cd?
* Content of the wave function along the g/, shell
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76Sr 80Zr %Mo 88Ru 92pd %Cd

Courtesy: B. Wadsworth



Ex/MeV

Energy systematics 2* - 8 w ?

7=48 Cd 1sotopes / N=48 1sotones
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IBM vs SM

P. VAN ISACKER, International Journal of Modern Physics E, Vol. 22, No. 11 (2013) 1330028

e The low spin states are dominated by Boson T=0,J=9+ coupling
e sudden drop is observed for 8+ in °°Cd as a seniority remnant

“It seems as if the two B pairs do not like to couple to a total
angular momentum which equals their individual spins.”

e the deviations of E2 matrix elements between B-pairs and SM

are much smaller for %2Pd
e SM results for °°Cd depends strongly on the model space
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PHYSICAL REVIEW C 92, 024320 (2015)
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Proton core excitation: B(E2:0* — 2*) and Z=50 shell gap
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Probing shell structure with E(2*) and B(E2:2*— O+)

N, Z =40 fpgy,, shell in Z=28 (Ni) isotopes and N=50 isotones
Experiment vs. SM and LSSM
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Summary

|dentification of N=Z-2 proton emitters

Spectroscopy of N=Z nuclei below 1%°Sn

%8In spectroscopy

%6Cd 16+ B decay and B delayed p decay branch

Core excitation components in the 16+ wf

Evidence for new y-decaying isomer in 2°Cd with half-live(s) of ~200 ns
tentative identification of 2* 4* 6* and 8* states and pn pairing

Sn chain B(E2)/ effective charges



Gaps and single particle/hole energies for N>>Z CS nuclei
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