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Nuclear chart with iIsomers
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hafnium (Z=72) 4-quasiparticle isomers
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prolate-oblate shape transition

n-rich hafnium ground states

HFB + SLy4

Robledo et al., J. Phys. G: Nucl. Part. Phys. 36, 115104 (2009).



188Hf shape from configuration-
constrained TRS calculations
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cranked n-rich hafnium: 3 well-deformed minima
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prolate oblate shape transition
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Nilsson single-particle diagram @ N = 116 Fermi level (183Hf)
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Experimental Storage Ring
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197Au fragmentation |cemen

1574n 15541 15541 150410 15140 15241 153541 15441 15541 15540
g4 M d.54 M £8.7 M 428 M 318 H 454 H 1785 H J8.02H 15053 D gG.1882 D

e: 100.00% e: 100.00% e: 100.00% e: 100.00% e: 100.00% e: 100.00% e: 100.00% e: 100.00%
ot: 5.0E-5% o = 3.0E-5% o = 1.0E-6%

e: 100.00%

135kt 137kt 135Ft 135Ft 130P 121F 155kt
203 H £330 H 102D 1087 H S.0E+11 Y £33l a0 ¥
0.014%
e: 100.00% e: 100.00% e: 100.00% e 1000005 o 100003 e 100005 e: 100.00%
otz 1 4E-4% o 2 6E-5%
135Ir 13&Ir 157Ir 1538Ir 135Ir 1200 1520 155Ir
144 H 15584 H 105 H 41.5H 13.2D 11.78D F38E7 D £0H
e: 100.00% e: 100.00% e: 100.00% e: 100.00% e: 100.00% e: 100.00% fi-: 35.13% fi-: 100.00%
e 4 575
1540z 1850z 1880z 1510z 1530z 1540z
=08E+13 Y 536D E0E+15 Y 154D 3011H S.0T
0.0z 1.558%
ol e 1000005 o 100.00% fi-: 100.00% fi-0100.00% fi-:100.00%
155Re 154Re 155Ee 157Re 155ke 155ke 150Re 151Re 15=2Re 155Re
0D Jg.ob JFlgs D 41ZE+10% 17003 H 24.3 H 3.1M 58 M 15 3

G2 B0%
f-:92.53% f-:10000% f-:10000% f-:100.00% f-:10000% G-:10000% f-: 100.00%
e 7A7R o = 1.0E-4%

e 100.00% e: 100.00%

182 183 16447 1654 186w 187 1EEW 18 1B 191%W 1897%
»53E+168 7 »>1.3E+19¥ >29E+18Y 751D =27E+19Y 2372H G375 D 107 M 30,0 M =300NS =300 N3
26.50% 1431% 30.64% 26.43%
o o o F-: 100.00% o f-:100.00% F-:10000% [-:10000% - 100.00% B- B-

182Ta 185Ta 154Ta 185Ta 185Ta 189Ta 150Ta
11443 D 5D 57 H 49.4 M =208 33 035 new
B-:10000% §-:10000% §-:10000% F-: 100.00% \f-: 100.00% B- B- B- isomers
181Hf 152Hf 185Hf 186 187Hf 155Hf T..>1
4239D SS0E+EY 412 H 3.5M / zeM \ 30 20§ 1/2 Os
f- 10000% - 100.00% N§-: 100.00% Mg 100 00% —:100.00%‘ f-: 100.00% J B- B-

g
Reed et al., Phys. Rev. Lett. 105 (2010) 172501



Schottky Noise Power (arb. units)

new isomers in the ESR

10-second snapshots
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197 Au fragmentation



A=184 (72*) .

iIsobars and isomers experiment
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184Hf isomers
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A=186 (7/2+) isobars and isomers
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E109 beam-time allocation

188Hf 100 nb 15 shifts

208ph 186Hf 560 nb 3 shifts

beam Setting up FRS and ESR (two settings) 3 shifts
Total beam time: 21 shifts

Surrey PhD student is waiting for the data

- Previous data: 84Hf 550 nb 3 shifts
) Au 187Ta 340 nb
eam 186Hf 34 nb (3 shifts)
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