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States in the heavy nucleus 208Pb
about 500 neutron and proton bound states are known
S(n)=7368 keV

S(p)=8004 keV

mean distance between any two states is 3.0 keV
uncertainty of excitation energy is 10 eV for lowest states
and up to 500 eV for highest states
all (150) states at Ex < 6.2 MeV are completely known
with spin, parity, and dominant structure [6]
most (60) negative parity states at Ex < 7.0 MeV
are (completely) known with spin and dominant structure
states in a γ-cascade from Ex=17 MeV to Ex=9 MeV are
explained by a weak coupling model [2]
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Structure of states in 208Pb
most known (500) states are described by the shell model
as one-particle one-hole configurations
three dozen states have another structure:
18 states are 1p1h configurations
coupled to the 3- yrast state
4 states are pairing vibrations
10 states are tetrahedral rotations and vibrations
5 states (3-, 5-, 6+, 12+) are collective of another type
(¿ icosahedral ?)
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1p1h states in 208Pb
up to ten 1p1h amplitudes are determined in each of about 150 states
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Negative parity states in 208Pb
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Positive parity states in 208Pb
most states are 1p1h configurations
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High spin states in 208Pb
below Ex =10 MeV
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High spin states below Ex =10 MeV
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The weak coupling model in 208Pb [2]
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Weak coupling (WCM) in 208Pb
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Weak coupling (WCM) in 208Pb

Example:
3- yrast (x) 6+ yrast (x) 12+ yrare (x) 5- yrast
yields spin/parity
26+
Ex = 2615 + 4424 +6101 + 5292
16332 keV
explaining the state with
Ex =
16362 keV
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Weak coupling (WCM) in 208Pb
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States in 208Pb predicted by the
weak coupling model (WCM)
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States in 208Pb described by the WCM
at 9 < Ex < 14 MeV
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States in 208Pb described by the WCM
at 9 < Ex < 14 MeV
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States in 208Pb described by the WCM
at 9 < Ex < 17 MeV
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A weak coupling model (WCM)
describes states in 208Pb
at 9 < Ex < 17 MeV
with spins from 17+- to 26+The model assumes the coupling of
yrast or yrare and (nearly) stretched 1p1h states
with the 3- yrast or 4+ yrast states
and with the 6+ yrast state
and with the 12+ yrare state
with weak residual interaction
| Ex(exp) – Ex(WCM) | < 100 keV
median deviation Ex(exp) – Ex(WCM) = + 35 +- 30 keV
for 24 states

three ns-isomers are explained by the exchange
of a high spin hole [ i13/2, h11/2 ] with the p1/2 hole
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