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Introduction

Masses (Sn)
(location of the path)

E-decay half-lives
(abundance and
process speed)

Fission rates and distributions:
• n-induced
• spontaneous
• E-delayed E-delayed n-emission

branchings
(final abundances)

n-capture rates
• for A>130

in slow freezeout
• for A<130

maybe in a “weak” r-process ?

Seed production
rates (DDD,DDn, D2n, ..)

Q-physics ?
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Transitions are obtained by solving the pn-RQRPA equations
(
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)(
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Y λ

)
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(
1 0
0 −1

)(
Xλ

Y λ

)

Residual interaction is derived from the Lagrangian density

Lρ+π = −gρψ̄γµ~ρµ~τψ −
fπ
mπ

ψ̄γ5γ
µ∂µ~π~τψ

Total strength of a particular transition
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Decay rate:

λi = D
∫ W0,i

1
W
√

W 2 − 1
(
W0,i −W

)2 F (Z ,W )C(W )dW

T1/2 =
ln 2
λ
, D =

(GF Vud )2

2π3

(
mec2)5

~
Allowed decays shape factor:

C(W ) = B(GT )

First-forbidden decays shape factor:

C(W ) = k
(

1 + aW + bW−1 + cW 2
)
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DDME1*
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ri = log
T calc.
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r̄even = 0.0315, σ = 0.3446
r̄odd Z = 0.1499, σ = 0.4035
r̄odd N = 0.0442, σ = 0.4041

r̄odd = 0.1604, σ = 0.5127
r̄total = 0.1009, σ = 0.4292
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S. Nishimura et al., Phys. Rev. Lett. 106, 052502 (2011)

T. Marketin (TU Darmstadt) Hirschegg 2013 8 / 18



116 120 124 128 132 136 140 144 148 152 156 160 164

A

0

10

20

30

40

50

1
0

0
 λ

ff
/(

λ
G

T
 +

 λ
ff
)

116 120 124 128 132 136 140 144 148 152 156 160 164

A

10
-4

10
-3

10
-2

10
-1

10
0

10
1

10
2

10
3

10
4

T
1

/2
 [

s
]

exp.

GT
GT + ff

Cd

T. Marketin (TU Darmstadt) Hirschegg 2013 9 / 18



32 34 36 38 40 42 44 46 48 50

Z

0

10

20

30

40

50

60

1
0

0
 λ

ff
/λ

G
T

+
ff

DDME1* + RQRPA

SM

DF3 + QRPA

FRDM + QRPA

N = 82

T. Marketin (TU Darmstadt) Hirschegg 2013 10 / 18



0

10

20

30

40

50

60

70

80

90

100

110

120

130

140
pr

ot
on

nu
m

be
r

0 20 40 60 80 100 120 140 160 180 200 220 240
neutron number

0
10
20
30
40
50
60
70
80
90

100

100
λff

λGT+λff

T. Marketin (TU Darmstadt) Hirschegg 2013 11 / 18



Comparison with FRDM
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FRDM

P. Möller et al., Phys. Rev. C 67, 055802 (2003)
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r̄even = 0.0315, σ = 0.3446

r̄odd Z = 0.1499, σ = 0.4035

r̄odd N = 0.0442, σ = 0.4041

r̄odd = 0.1604, σ = 0.5127

r̄total = 0.1009, σ = 0.4292
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r̄even = 0.3466, σ = 0.2427

r̄odd Z = −0.0437, σ = 0.3434

r̄odd N = 0.1739, σ = 0.4068
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r̄total = 0.0728, σ = 0.3973
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DDME1*
r̄even = 0.0129, σ = 0.3141
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Future developments

T. Marketin et al., Phys. Lett. B 706, 477 (2012)
T. Wakasa et al., Phys. Rev. C 85, 064606 (2012)

T. Marketin (TU Darmstadt) Hirschegg 2013 17 / 18



Ô =

(
στ − q2r2

6
στ + · · ·

)

p-h⊗phonon components
enrich the spectrum
additional states lead to
fragmentation
significant contribution of
the 0~ω component of the
IVSM at the resonance
low energy strength
remains unaffected
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	Appendix

