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- introduction
- exploring the different degrees of freedom
- exotic nuclei
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Single-particle energies (MeV)

V8Hf has N=106, Z=72, $,~0.25
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multi-quasiparticle K isomers > 5ns
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K-1somer
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K 1somers

- Structure
deformed shell model
- energies

- transition rates?




transition-rate hindrance factors

Fyw =T\ )5/T}}s
v =AK — \
fv = (FW)UV
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contains the physics

Weisskopf hindrance

degree of K forbiddenness

reduced hindrance

(hindrance per degree of
K forbiddenness)



Weisskopt transition rates

Weisskopf single-particle half-lives®

Electric dipole (E1) Tl‘“E — 676 x 107°E— 4723

Magnetic dipole (M1) Tlif}.z — 270 % 10— E—3
Electric quadrupole (E2) TI]’E — 052 % [0°PE—2 A~/

Magnetic quadrupole (M2) Tl]’;'z =3.10 x 10" E~7A—%/3

“For transition energies ( E) in keV, the halt-lives are in seconds



partial y-ray halt-lite: T,

Tlevel
2

1SOMCEr
other
branches electron y-ray branch
100-x-y % branch X %

y %
A 4 \ 4

T/, =T 100/x




K-tforbidden y-ray transitions

collective
[=R=8

degree of forbiddenness, v=AK — A

"\ A=1 transition is 7-fold forbidden
(v="7)
symmetry

axis non-collective

angular momentum has both magnitude and direction!
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(S
()}

w
I I

—_— e = e
—_ N
L

)
I

log (Weisskopf hindrance factor)

: —tw = 1/2/ 1/2

El M2 E3 M4 E5 v=AK—=A
1000 fy — (FW)l/V

n N 9 o0 O
I

]
=]
I
|

reduced hindrance
>
I
|

multipole order



Lo bner systematics
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2- and 3-gp E2 reduced hindrances
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2- and 3-gp E2 reduced hindrances
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2- and 3-gp E2 reduced hindrances
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K-mixing mechanisms

B chance near-degeneragies — hard to predict!

B Coriolis mixing (rotational — orientation change)

larger deformation (N N, ) => less Coriolis mixing

® v tunnelling (vibrational — shape change)

B Jevel density (thermal — statistical)
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K. Narimatsu et al /Nuclear Physics A 604 {1996) 69-85
v-tunnelling description of K-isomer decay
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back to 2- and 3-gp 1somers
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back to 2- and 3-gp 1somers
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185Ta:
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Where next?



Where next?

- need for quantitative theory
- compare with other mass regions

- make and test predictions for exotic nuclei




K™ = 8 1somers, E1 decays (v ="7)
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2-qp E2 reduced hindrances

even-even nuclides, K* = 6*, 10* isomers
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179Dy: doubly mid-shell
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hatnium (Z=72) 4-gp 1somers
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Summary
K isomers & K mixing

f, dependence: N N, (E2 transitions, 2-qp)
Coriolis effects
v tunnelling
level-density (mqp)
chance near-degeneracy
theory needed, but predictions possible
n-rich predictions — long-lived isomers




