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Ring GS Angle Ring GS Angle

0 17.27465 x0 9 99.29040 x5
1 31.71747 x5 10 100.81232 x5
2 37.37737 x5 11 110.17967 x10
3 50.06504 x10 12 121.71747 x5
4 58.28253 x5 13 129.93496 x10
5 69.82033 x10 14 142.62263 x5
6 79.18768 x5 15 148.28253 x5
7 80.70960 x5 16 162.72535 x5
8 90.00000 x10

Ring Ave Angle
A 34.54742
B 52.80420
C 69.82033
D 110.17967
E 127.19580
F 145.45258
G 162.72535
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Shifted, stopped, total??

• Gate on shifted component of feeding 
transition, A

• Nucleus in flight and in state of interest, y

•  Time(distance) behaviour of depopulating 
transition, B, describes lifetime of state y in 
a clean way.
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Shifted, stopped, total??

• Gate on stopped component of 
depopulating transition, B

• Nucleus stopped when y decays

•  Time(distance) behaviour of feeding 
transition, A, describes lifetime of state x 
but susceptible to de-orientation (Matthias)
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Shifted, stopped, total??

• Gate on total line-shape of depopulating 
transition, B and also, feeding, A

• Intensities of A, gated on B and B gated 
on A need to be known simultaneously

• Time(distance) behaviour of B-A, 
describes lifetime of state y
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184Hg - Shifted!
• Simplest and cleanest way of determining 
the lifetime with coincidence method

•

Coulex of Au stopper

184Hg(4+ -> 2+) stopped

184Hg(4+ -> 2+) shifted
NOT stopped



184Hg - Gates
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Hg184 transition in + 2→ +Gate on shifted component of 4

184Hg - Shifted!
• Simplest and cleanest way of determining 
the lifetime with coincidence method

• Good statistics, confident gating

• Possible up to 8+

• 12+ → 10+ not clean



184Hg - Unshifted?
• Gate from below on (2+ → 0+)us could give 
access to non-yrast 4+ lifetime

• Careful gating as before

• Not enough statistics to fit shifted peak
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184Hg - Lifetimes
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• Napatau program used to fit both shifted 
and unshifted intensities simultaneously.

• Polynomial fit makes for easier differential

• Shifted component corrected for 
difference in relative efficiency (max. ~1%)

• Statistical error only, including 
normalisation of the distances

• Can be done for each ‘ring’ semi-
independently (7 lifetimes)

A - τ(2+)



184Hg - Lifetimes (2+)
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184Hg - Lifetimes (2+)
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B(E2; 2+ → 0+) = (51 ± 4) W.u.
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184Hg - Lifetimes (4+)
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184Hg - Lifetimes (4+)
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B(E2; 4+ → 2+) = (188 ± 6) W.u.
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184Hg - Lifetimes (6+)
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184Hg - Lifetimes (6+)
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B(E2; 6+ → 4+) = (300 ± 40) W.u.
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184Hg - Lifetimes (8+)
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184Hg - Lifetimes (8+)
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184Hg - Lifetimes
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RDDS lifetimes in 184Hg measured with Gammasphere and the Koln plunger using the DDCM method

o(2+) = 36.566 +/- 2.967
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184Hg - Lifetimes

 0

 10

 20

 30

 40

 50

 0  2  4  6  8  10

Li
fe

tim
e,

 o
 [p

s]

Spin [h]

Comparison of measured lifetimes in 184Hg

o(2+) = 36.6 +/- 3.0

o(2+) = 35 +/- 2

o(4+) = 30.7 +/- 1.0

o(4+) = 34.0 +/- 1.3

o(6+) = 9.0 +/- 1.3
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188Hg - Contaminated!
• 134ns (Iπ=12+) isomer at 2.7MeV --> d > 8m

• 5n and 6n channels cause contamination with similar γ-ray energies

•



Energy [keV]
100 200 300 400 500 600

 C
ou

nt
s 

pe
r 0

.5
ke

V

0

50

100

150

200

250

Gate on peak at 301keV

188Hg - Contaminated!
• 134ns (Iπ=12+) isomer at 2.7MeV --> d > 8m

• 5n and 6n channels cause contamination with similar γ-ray energies

• Other strong channels less of a direct problem in coincidence
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Hg188 transition in + 2→ +Gate on shifted component of 4

188Hg - Contaminated!
• 134ns (Iπ=12+) isomer at 2.7MeV --> d > 8m

• 5n and 6n channels cause contamination with similar γ-ray energies

• Other strong channels less of a direct problem in coincidence

• Cleanest and widest possible
  gate on (4+ -> 2+)sh

• Unidentified lines present
  along with lines in 187Hg
  and 186Hg.

• τ fits are inconsistent vs angle
  or if gates or changed

• Sum gate not possible either

known transitions in 187Hg are 
marked with • and 186Hg with ♦
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Fig. 8. Level scheme of “‘Hp. The excitation energies and the transition energies are labelled in keV. 

The thickness of the arrows corresponds to the total intensities of the transitions. 

do not reveal any strong alignment effects, cf. fig. 10. It should be emphasized that 

the bands similar to those illustrated in fig. 9 have not been observed in the A > 188 

mercury isotopes, this fact stressing the transitional character of the ‘87~‘*8Hg nuclei. 

To gain some understanding of the global underlying microscopic intrinsic 

mechanisms the total energy surfaces have been calculated 19) in the (pZ, y)-plane 

for a number of isotopes around “*Hg. The results of these Strutinsky type calcula- 

tions are illustrated for I” = lo+, in fig. 11. The main features of the shape coexistence 

can be summarized as follows: 

(i) The common property of all the isotopes considered is the presence of three 

minima: (1) the yrast minimum at & = 0.15 and y = -60” (this corresponds to a 

collective rotation of an oblate-deformed axially-symmetric nucleus about an axis 

perpendicular to the symmetry axis); (2) An excited state at /I2 = (0.4-0.45) and 

y = 0” (a collective rotation in the minimum which corresponds to a strongly- 

elongated axially-symmetric nucleus rotating about an axis perpendicular to the 

symmetry axis); (3) Another minimum characterized by p2 = 0.15 and y = 60” which 

corresponds to the non-collective rotation of an oblate deformed nucleus whose 

total angular momentum is nearly parallel to the symmetry axis. 

(ii) A specific feature of the discussed potential energy surfaces is the existence 

of yet another collective configuration at p2 = 0.25 and y = lo”-30”, which appears 

Level scheme from:
F. Hannaci et al. Nucl. Phys. A 481 (1988) 135


