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History
Type Author Citation Literature Cutoff Date

Full Evaluation V. R. Vanin et al. NDS 108, 2393 (2007) 1-Dec-2006

Q(β−)=−8933 18; S(n)=8576 16; S(p)=1759 24; Q(α)=7493 5 2012Wa38

Note: Current evaluation has used the following Q record.

A least-squares adjustment of the α-ray energies determined in 2001Ke06 for the decay to levels in 187Pb, leads to a value of

Q(α)=7495 8 keV.

S(n)=8562 17; S(p)=1.44×103 18; Q(α)=7501 11 2003Au03

Identification: 100Mo(94Mo,3n) excitation function and systematics of α-particle energies (1993Qu03); 96Mo(96Mo,n) (1997Ba25),
160Dy(36Ar,5n) E=196 MeV (1999An36).

Other references: 1999An10, 2001Hu21, 2001Ju09, 2001Le36, 2001Uu01.

191Po Levels

For extensive discussions regarding the assignment of probable Jπ values, shape coexistence phenomena for the low-lying levels in
191Po, and multiparticle-multihole configurations underlying the level structures, see 2002An19 and references therein.

Tentative level scheme adopted from 2002An19.

Cross Reference (XREF) Flags

A
195Rn α decay (6 ms)

B
195Rn α decay (5 ms)

C (HI,xnγ)

E(level)† Jπ T1/2 XREF Comments

0.0 (3/2−) 22 ms 1 A C %α=99.0 10

This level decays by two main α branches to low-spin (3/2−) states in 187Pb. 2002An19
obtained: E(α)=7334 5 keV, Iα=77.0 25 %, HF=2.9 1, and E(α)=6966 10 keV, Iα=8.0

23 %, HF=1.6 5. Using the value r0(187Pb)=1.526 20 (average of r0(186Pb)=1.54 2

and r0(188Pb)=1.511 8, from 1998Ak04) one can deduce the values HF=4.0 4 and
HF= 2.3 7, respectively, for those two transitions. Another α branch connects this level

to the high spin (13/2+) isomeric state in 187Pb, for which 2002An19 quote
E(α)=7336 15 keV, Iα=15 2 %, HF=15 2. A similar recalculation of the hindrance
factor for this α ray provides HF=21 4.

%α: 1999An10 assumed %α≈100, based on systematics of %α for lightest Po isotopes.
Using an estimate for the probable β branch from calculations based on the gross beta
decay models (1973Ta30,1997Mo25), which provide an average value of %ε+%β+=1.0
10, the likely α branch is %α=99.0 10.

Jπ: Based on systematics of heavier Po isotopes: all the odd-A Po isotopes from 193 to
201 have been assigned an 3/2− ground state. Supporting evidence is provided by the

hindrance factor of the α rays to the (3/2−) levels in 187Pb, indicating unhindered
transitions (see level comment above and 2002An19). Furthermore, the hindrance factor

for the α decay to the high-spin state in 187Pb, which is consistent with a ∆L=5
transition, also lends support to the adopted Jπ value for this level. Additional
confirming evidence is provided by potential-energy surface (PES) and
particle-plus-rotor (PPR) calculations, discussed in detail in 2002An19. The similar
character of the decays to both the spherical νp3/2⊗π(0p−0h) low-spin (3/2−) isomeric
state and to the excited (3/2−) level with an oblate νp3/2⊗π(2p−2h) intruder

configuration in 187Pb (1999An10,2001Hu21), can be explained by assuming a mixed
structure for this state, with contributions from both spherical ν3p3/2⊗π(2p−0h) and
deformed ν3p3/2π(4p-2h) configurations (2002An19).

T1/2: From 2002An19 in (HI,xnγ). Others: 27 ms +22−8 (1997Ba25), 15 ms +7−3

(2001Ke06).
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Adopted Levels, Gammas (continued)

191Po Levels (continued)

E(level)† Jπ T1/2 XREF Comments

40# 15 (13/2+)‡ 93 ms 3 BC %α=96 4

This level decays by two main α branches, for which 2002An19 find: E(α)=7376 5

keV, Iα=47.6 15 %, HF≈28 2 to the high-spin (13/2+) isomeric level in 187Pb,
and E(α)=6888 5 keV, Iα=38 8 %, HF=0.76 17, to an excited (13/2+) level

(2002An19). Using the value r0(187Pb)=1.526 20 (see discussion for g.s. level) the
recalculated hindrance factors are HF=39 4 and HF=1.1 3, respectively.

E(level): Value from 2002An19 in (HI,xnγ) dataset, based on differences of the

α-ray energies for the transitions from the 191Po g.s. and isomeric level, to levels

in 187Pb. Note that in previous work (1999An10,1999An36) a value of 7254 keV

was found for the cross-over transition from the low-spin (3/2−) g.s. in 191Po to

the high-spin (13/2+) isomeric state in 187Pb. This led to a suggested value of
≈126 keV for the energy of this level. This was later determined to be an
erroneous identification, due to summing of α-ray and conversion electron signals
in the Si detector (2002An19). The value obtained by 2002An19 for this cross-over
is E(α)=7336 15 keV (see (HI,xnγ) dataset).

%α: 1999An10 assumed %α≈100, based on systematics of %α for lightest Po
isotopes. An estimate based on the probable β branching, using the same arguments
as for the case of the g.s. decay, leads to the value quoted above for the α decay
branching.

Jπ: For this isomeric level an oblate structure with a νi13/2⊗π(4p−2h) configuration
has been proposed (1999An10,2002An19), which would explain the unhindered
nature of the E(α)=6888 keV decay to the νi13/2⊗π(2p−2h) (13/2+) excited level

in 187Pb, and the hindrance of the E(α)=7376 keV decay to the nearly spherical

νi13/2⊗π(0p−0h) isomeric (13/2+) state in 187Pb (2001Hu21).
T1/2: From 2002An19 in (HI,xnγ). Others: 98 ms 8 (1999An10); 95 ms +130−60

and 110 ms +70−30 (2001Ke06, separate measurements).

301# (17/2+)‡ C

668# (21/2+)‡ C

1132# (25/2+)‡ C

1671?# (29/2+)‡ C

† The energies of the levels above the (13/2+) isomeric level are obtained from sums of γ-ray energies. No uncertainty estimates

are available.
‡ Jπ sequence on the basis of assumed high-spin band structure built on a (13/2+) state.
# Band(A): Band based on (13/2+) state. This is the band comprising the favored sequence of γ transitions. Built on the basis of γ

energy sequence and γγ coincidences.

γ(191Po)

Ei(level) Jπ
i

Eγ E f Jπ
f

301 (17/2+) 262 40 (13/2+)
668 (21/2+) 367 301 (17/2+)

1132 (25/2+) 464 668 (21/2+)

1671? (29/2+) 539† 1132 (25/2+)

† Placement of the transition in the level scheme is uncertain.
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(13/2+) 40 93 ms 3

(17/2+) 301

(21/2+) 668

(25/2+) 1132

(29/2+) 1671

(3/2−) 0.0 22 ms 1

53
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Level Scheme
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Band(A): Band based on

(13/2+) state

40(13/2+)

301(17/2+)

668(21/2+)

1132(25/2+)

1671(29/2+)

262

367

464

539
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