
Motivation
Odd-A silver isotopes

Odd-A palladium nuclei
Odd-A ruthenium nuclei

Conclusions

Search for long-lived isomeric activities ”below”
132Sn

S. Lalkovski

EURICA Workshop,

12 September 2011

S. Lalkovski Search for long-lived isomeric activities ”below” 132Sn



Motivation
Odd-A silver isotopes

Odd-A palladium nuclei
Odd-A ruthenium nuclei

Conclusions

Motivation

Odd-A silver isotopes

Odd-A palladium nuclei

Odd-A ruthenium nuclei

Conclusions

S. Lalkovski Search for long-lived isomeric activities ”below” 132Sn



Motivation
Odd-A silver isotopes

Odd-A palladium nuclei
Odd-A ruthenium nuclei

Conclusions

r -process overabundance in A ≈ 120 region

K.-L.Kratz, et al.,Hyp.Int.129 (2000) 185

Nuclear physics input:

◮ nuclear masses: Qβ, Sn

◮ β-decay half lives: T1/2

◮ neutron emission probabilities: Pn

◮ neutron capture cross-sections: σn,γ

◮ ground state J
π

Observed overabundance in the A ≈ 120
region.

Structural evolution towards N-rich nuclei

◮ Shell-quenching

◮ Shape co-existence

◮ Long β-decaying half-lives
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Cegré chart
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Search for shell-quenching effects

A.Jungclaus et al., Phys.Rev.Lett.99 (2007)
132501
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Systematics of the odd-A Ag nuclei

97
Ag

99
Ag

101
Ag

103
Ag

105
Ag

107
Ag

109
Ag

111
Ag

113
Ag

115
Ag

117
Ag

119
Ag

121
Ag

9/2+ 0

7/2+ 716

9/2+ 0

7/2+ 342

1/2– 506

9/2+ 0

7/2+ 98

1/2– 274

3/2– 750

5/2– 797

7/2+ 0

9/2+ 28

1/2– 134

3/2– 521

5/2– 591

1/2– 0

7/2+ 26

9/2+ 53

3/2– 347

5/2– 433
1/2+ 423

1/2– 0

7/2+ 93

9/2+ 126

3/2– 325

5/2– 423

1/2– 0

7/2+ 88

9/2+ 133

3/2– 311

1/2– 0

7/2+ 60

9/2+ 130

3/2– 290

3/2+ 377

1/2– 0

7/2+ 44

9/2+ 140

3/2– 270

3/2+ 222

5/2– 324

1/2– 0

7/2+ 41

9/2+ 167

1/2– ,3/2– 256

3/2+ 304

1/2– 0

7/2+ 29

9/2+ 176

3/2– 248

5/2– 324

7/2+ X

1/2– Y

7/2+ X

1/2– Y

9/2+ X+138

3/2– 292+Y

5/2– 358+Y

10.5 s

3.10 s

5.7 s

7.23 min

2.33 ns

44.3 s

2.85 ns
2.6 ns

64.8 s

1.22 ns

16 ns

5 h

68.7 s

23 ns

20 min

18 s

5.2 ns

73 s

5 s

2.1 s

6.0 s

780 ms

? ms
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Low-lying isomeric states at the N-rich odd-A Ag nuclei

123
Ag

125
Ag

127
Ag

129
Ag

7/2+ 0

1/2– X

9/2+ 0

1/2– X

9/2+ 0 9/2+ 0

1/2– X

300 ms 166 ms 109 ms 46 ms

~160 ms

123,125Ag: S.Lalkovski et al.,
Rutherford Centennial
Conference,
Manchester, August 2011
J.Phys.CS(2011)

129Ag: K.-L.Kratz et al.,
Hyp.Int. 129 (2000) 185
Stellar T1/2 ≈ 80ms
Unknown:

◮ E(X )

◮ T1/2(X )

◮ J
π
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Shell model calculat

125
Ag

127
Ag

129
Ag

7/2+ 0

9/2+ 271

17/2+ 684
5/2+ 690
3/2+ 720

11/2+ 1097

13/2+ 1365

15/2+ 2529

21/2+ 3521

9/2+ 243

5/2+ 492

7/2+ 783

13/2+ 933

11/2+ 1228

15/2+ 1887

17/2+ 1903

1/2– 0

3/2– 420
5/2– 494

7/2– 1123
9/2– 1146

13/2– 1690

11/2– 1995

17/2– 2001

7/2+ 0

9/2+ 207

17/2+ 561
5/2+ 569
3/2+ 642

11/2+ 1035

13/2+ 1268

15/2+ 2319

21/2+ 3349

9/2+ 0

7/2+ 490
5/2+ 594

13/2+ 851

11/2+ 1424

17/2+ 1794

15/2+ 2124

1/2– 17

3/2– 592

5/2– 780

9/2– 1312

13/2– 1381
7/2– 1499

17/2– 1545

11/2– 1977

15/2– 2148

9/2+ 0

7/2+ 734

17/2+ 1051
5/2+ 1069

13/2+ 1226
11/2+ 1337
3/2+ 1421

15/2+ 1747

21/2+ 2018

9/2+ 0

7/2+ 1116

5/2+ 1542

13/2+ 1759

11/2+ 1907

15/2+ 2512
17/2+ 2534

1/2– 291

3/2– 1383

5/2– 1678

9/2– 2206
13/2– 2323
17/2– 2329

7/2– 2577

11/2– 2954

15/2– 3284

EShM

NuSHELL

EShM

NuSHELL

EShM

NuSHELL
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N = 3 and N = 4 oscillator shells
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Neutron-rich odd-A palladium isotopes

103
Pd

105
Pd

107
Pd

109
Pd

111
Pd

113
Pd

115
Pd

117
Pd

119
Pd

121
Pd

5/2+ 0

3/2+ 119

7/2+ 243

1/2+ 499

11/2– 785

5/2+ 0

3/2+ 281
7/2+ 306

1/2+ 344

11/2– 489

5/2+ 0

1/2+ 116

11/2– 215

7/2+ 312

3/2+ 381

5/2+ 0

1/2+ 113

11/2– 189

7/2+ 276

3/2+ 291

5/2+ 0

1/2+ 72

11/2– 172

7/2+ 230

3/2+ 275

5/2+ 0

1/2+ 35

9/2– 81

3/2+ 152

11/2– 166
7/2+ 190

1/2+ 0

7/2– 89
3/2+ 127

9/2– 128

5/2+ 253

7/2+ 354

3/2+ 0

5/2+ 35

5/2+ 132

9/2– 203

11/2– 267

0 0

135

25 ns

0.88 ns

36.1 us

0.85 us

21.3 s

380 ns

4.7 min
5.5 h

0.3 s
50 s

19.1 ms

631 ns
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Shell model calculations

99
Ru

101
Ru

103
Ru

105
Ru

107
Ru

109
Ru

111
Ru

113
Ru

115
Ru

117
Ru

5/2+ 0

3/2+ 90

7/2+ 340

1/2+ 618

9/2+ 720

11/2– 1070

5/2+ 0

3/2+ 127

7/2+ 307

1/2+ 325

11/2– 527

3/2+ 0
5/2+ 3

1/2+ 174
7/2+ 213

11/2– 238

3/2+ 0

5/2+ 21

1/2+ 159

11/2– 209

7/2+ 229

5/2+ 0

5/2–
7/2–
7/2+ 199

5/2+ 0

1/2+ 69
5/2–
7/2–
7/2+ 185

5/2+ 0
1/2+ 10
3/2+ 39

7/2+ 150

9/2+ 213
7/2– 254

9/2– 316

1/2+ 0

3/2+ 98
9/2– 113
5/2+ 164

1/2+ 0

3/2+ 62

7/2–

0

184

20.5 ns

1.04 ns

2.8 ns

17.5 us

1.69 ms

340 ns

55 ns

11 ns 0.68 us

14 ns

76 us

1.02 us
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Conclusion

Aim:

◮ To allocate the long lived isomers in the extremely N-rich

odd-A Ag, Pd, Rh and Ru nuclei
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