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Abstract

High-spin states in '"*Hg have been investigated using the GAMMASPHERE Ge-detector array
in its early implementation phase. The level scheme has been extended up to an excitation energy
of about 10 MeV and a spin of 71/2 A. Three new dipole band structures have been added
for which B(M1, 4l = 1)/B(E2, AI = 2) branching ratios were determined to be of the order
of 2 (un/eb)?. Possible quasiparticle excitations responsible for these structures are discussed.
(©) 1998 Elsevier Science B.V.
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1. Introduction

A large number of band structures consisting of enhanced magnetic-dipole transitions
and weak electric-quadrupole crossover transitions have been discovered in recent years
in the Hg-Pb region [ 1]. While the bands with regular energy spacings in the Pb [2] and
Bi [3] isotopes could be explained in terms of magnetic rotation [4], the interpretation
of the dipole structures in the Hg isotopes [5-11] is not so clear. In the latter nuclei
the dipole structures are less regular and probably not caused by magnetic rotation.
Magnetic rotation should not be responsible for the observed dipole bands in the Hg
isotopes because configurations with a large magnetic dipole moment perpendicular to
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the spin that can cause magnetic rotation [4] lie at higher energy than in the Pb isotopes.
The reason is that relatively low-energy h;;, proton excitations within the Z = 82 shell
are possible. At oblate deformation these low-K Nilsson orbitals can easily align along
the rotation axis. Together with the low-K ij1;5 neutron-hole orbitals they form high-
spin excitattons without a large transverse component of the magnetic moment. Such a
component, as it appears in the Pb and Bi isotopes, is required for the occurrence of
magnetic rotation [4].

In this work we report on an investigation of high-spin states in '**Hg. To date no
dipole sequences have been reported in this nucleus., We find three such structures,
extending the previously known level scheme [12] up to an excitation energy of about
10 MeV and a spin of 71/2 A. In the following section the experimental procedure
and the results will be presented. The level scheme and possible configurations for the
magnetic-dipole bands will be discussed in the last section.

2. Experimental procedure and results

The experiment was performed at the Lawrence Berkeley National Laboratory 88-Inch
Cyclotron. High-spin states in '"Hg were populated in the '*20s(°Be,6n) reaction at a
beam energy of 80 MeV. The target consisted of a stack of three thin self-supporting foils
with a total thickness of 0.99 mg/cm? of isotopically enriched '*?Os (99%). Gamma-
ray coincidences were measured using the GAMMASPHERE multi-detector array in its
early implementation phase of 36 Compton-suppressed Ge detectors. The Ge detectors
were placed at 17.3°, 31.7°, 37.4°, 90°, 142.6°, 148.3° and 162.7° to the beam axis.
A total of 4 x 10® y-ray coincidence events were collected on magnetic tapes. At our
beam energy the main reaction products were '*Hg (64%) and '*Hg (22%), and
192pt and '*Pt were also produced in axn exit channels. High-spin states in > Hg were
also populated [13] with the "®W('80,a5n) reaction in an experiment at the Vivitron
accelerator at Strasbourg, and y-ray coincidences were measured with the Eurogam 11
array. These data were used to extract linear-polarization information on several crucial
transitions.

In the off-line analysis the coincidences were unpacked into two- and three-fold events
and sorted into E,—-E, matrices and into one E,-E,~E, cube. In addition to the full
E,-E, matrix, two gated matrices were created with energy windows on several vy-
ray transitions selecting specific decay paths. For the determination of the directional
correlation (DCO) ratios similar matrices were sorted, but with the 90° detectors ¢n
one axis and the detectors at an average angle of 28.8° (151.2°) on the other axis. The
DCO ratios were determined from coincidence spectra with gates on known stretched E2
transitions. The values were normalized to 1.0 for known E2 transitions; this gives DCO
ratios around 0.5 for stretched dipole transitions. Our values are generally in agreement
with previously known ratios [12] as far as they were available.

The y-ray intensities were determined in the total projection spectrum of the full E, -
E, matrix for the strong uncontaminated transitions. For weaker transitions or unresolved



N. Nenoff et al. /Nuclear Physics A 629 (1998) 621-634 623

3800F ; ‘ ] i ' ' - 1
: o ¥ strucidre 1 5304 =
L G) = —linxngtrars. & 1 £ g 7
- O o T
2200k - o +— 194 Hg o ! 4
@ & x © ' !
- @ g ot W
0 w O © . s 1
. 1075 10BS 1095
2 oo l\ . ‘ : 285 1095 |
‘ﬁ * * ¥
R o ~¥a &
soof & T |
® oo
O
L‘_JMMJ\
- T T -
2900k b) *x— Structure 1 -
| = O 7
1800 F & )
< 1400+
5 L
o
© 1000+
500F <
200 |

200 400

£ (keV)
v )

Fig. 1. Sum of triple-coincidence spectra showing transitions of structure 1 in 195Hg: (a) the first gate on the
926.0, 1078.5, or 1085.3 keV transition and the second gate on the 126.6, 526.5, 586.1, 690.8, or 782.1 keV
transition; (b) the first gate on the 322.6, 332.7, 389.2, or 439.1 keV transition of structure I and the second

gate on the 371.0 keV transition.
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Fig. 2. Sum of triple-coincidence spectra showing transitions of structure 2 in 195Hg with the first gate on a
transition of structure 2 and the second gate on: (a) the 278.4 keV transition (ABC band); (b) the ] 26.6,

526.5, 586.1, or 782.1 keV transition.



624

counts

counts

N. Nenoff et al./Nuclear Physics A 629 (1998) 621-634

3000+

‘B30 + b)

232+236 +

*
<+
©
<
=

3015 1

ikt

3710

526.5

E?’

8022

602.2

(kev)

600

- e (057

e (267

+ ~ 194Hg 1

* — strucure 2 4

L

¥ — structure 2

800

Fig. 3. Sum of triple-coincidence spectra showing transitions of structure 2 in '%*Hg with the first gate on
a transition of structure 2 and the second gate on: (a) the 701.2 keV transition; (b) the 992.5 keV linking
transition.
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Table 1
Transition energies, y-ray irtensities, DCO ratios, excitation energies and spin assignments of transitions in
195H

g

Energy ? Intensity®  DCO Excitation © Assignment

E, (keV) 1y (rel.) 1,(30°) /1,(90°) Ei (keV) " — 7
General scheme

89.6 74 1996 29/2~ — 27/2~
122.2 25(4) 0.47(7) 1691 23/2~ — 21/2-
126.6 87(8) 0.94(6) 1695 25/2~ — 21/2—
174.0¢ 5(2) 4805 43/2+ —

177.7¢ 4(2) above 3903

211.2 24(4) 0.91(15) 1906 2712~ — 2572~
215.6 77(8) 0.90(12) 1906 27/2~ — 23/2—
258.1 18¢(3) 0.48(6) 1568 2172~ — (19/27)
271.5 7(2) 5077 — 43/2%
278.4 425(46) 1.0(1) 2515 33/2t — 29/2%
2834 68(6) 0.53(5) 1568 21/2- - 19/2(+)
297.7 10(2) 0.92(15) 3386 37/2+ — 33/2(+)
301.5 352(29) 1.07(9) 1996 29/2- — 2572~
301.5¢ 4(2) 672 — 17/2+
338.0 8(3) 0.3(1) 5415

344.5¢ 2() 5421

3477 18(2) 1.0(2) 3386 37/2% — 33/2+
356.7 12(3) above 4534

361.6 8(2) 3690 39/2 —3

371.0 1000(50) 1.0 371 17/2% — 13/2+
381.5 12(4) above 1568

403.4 G3(8) 1.02(7) 3386 37/2% — 37/2%
434.6 10(3) 3523 37/2+ —  33/2(0)
444 3¢ 3(1) 5077

463.3 57(6) 0.92(9) 3690 39/2 — 35/2
467.7 324(28) 1.02(8) 2982 37/2*% — 33/2+
484.4 20(4) 1.3(3) 3523 37/2+ — 33/2%
491.5¢ 18(3) 0.65(13) 5717 51/2+ — 49/2~
517.4 CO(8) 1.05(8) 3903 41/2+ — 37/2%
526.5 262(19) 1.07(9) 4534 45/2— — 41/2—
544.2 508(39) 1.1(1) 2236 29/2% — 2572+
546.9 62{(7) 0.9(1) 2453 31/2~ — 27/2~
555.7¢ 10(3) 4961

573.9 26(4) 3088 33/2(%) — 33/2+
576.8 7(2) 5205 47/2— — 43/2—
586.1 460(45) 1.1(1) 1568 21/2~ — 21/2+
602.2 420(28) 0.97(6) 2599 33/2~ — 29/2~
6054 2003 0.96(8) d 4628 43/2~ — 39/2-
6113 1000(50) 1.03(5) 982 21/2% — 17727
626.7 330(27) 1.I{(D) 4007 4112~ — 3712~
638.1 15(3) 0.28(8) 1310 (19/2%) —

653.1 71({6) 0.98(8) 4343 43/2 — 39/2
663.1 14(4) 5625

672.1 0.46(20) 9 672 — 13724

685.1°¢ 5(2) 5998
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Energy Intensity ® DCO Excitation ¢ Assignment
Ey (keV) I (rel.) 1,(30°) /1,(90°) E; (keV) I - n
689.9¢ 6(2) 5415 — 45/2+
690.8 113(14) 1.08(9) 5225 49/2~ — 45/2-
696.0°¢ 8(2) 5421 . 45/2+
697.2 38(6) 0.90(15) 4221 41/2+ - 37/2+
701.2 67(7) 0.53(6) 5235 47/2+ — 45/2—
707.6 65(10) 3690 39/2 — 37/2%
709.7 536(45) 1.06(8) 1692 2572+ - 2172+
710.9 102¢15) 0.8(3) 3693 41/2+ — 37/2%
711.8 54(9) 0.36(5) Y 3226 35/2 — 33/2%
729.5¢ 13(3) 0.9¢2) 5998
733.6 15(4) 0.44(12) 5077 — 43/2
739.0 38(4) LI 3192 35/2- — 31/2-
7512 7(2) above 5717
782.1 354(24) 11D 3381 37/2- — 33/2-
787.4¢ 13(4) above 2515
789.7¢ 14(2) 0.56(11) 5324 — 45/2~
801.8 35(5) 0.71(12) 3038 33/2+ - 29/2%
813.6 13(3) 0.3¢1) 3328 — 33/2%
821.2 37(5) 0.92(9) 4724 45/2+ — 41/2+
830.3 23(3) 1L1(1) 4022 39/2~ — 35/2-
8334 12(3) 0.88(13) above 2982
840.4 10(3) above 2982
844.8 30(5) 0.52(12) 5066
851.2 11(3) 3088 33/2(4) — 29/2%
872.9 48(5) 1.1(1) 4566 45/2F — 4172t
890.1 174 1.3(2)4 2582 (29/2%) — 25/2+
902.1 44(5) 0.52(7) 4805 43/2% — 41/2+
912.0¢ 32(5) 0.82(15) 5133 45/2* — 41/2*
913.8 69(11) 0.36(4) ¢ 1286 19/2(+) — 1772+
926.0 67(7) 1.1¢1) 6151 53/2~ - 49/2~
926.2 27(5) 0.9(2) 5269 — 43/2
939.7 22(4) 0.47(8)¢ 1310 (19/2%) — 17/2+
940.3¢ 6(2) above 4805
942.0 11(3) 4632 — 39/2
953.5 12(4) 4961 — 41/2—
967.5¢ 4(2) 5692 — 45/2+
970.2¢ 17(3) 0.9(2) 5313 — 43/2
992.5 28(4) 0.52(7) 5000 43/2% — 4172~
1006.9 15(4) 1.3(3) 5573 49/2% — 45)2%
1013.4¢ 6(2) 7012
1024.8 6(2) 0.60(14) 4406 — 37/2-
1061.4°¢ 9(3) 1.3(3) 5786 — 45/2+%
1078.5°¢ 29(4) 1.0¢2) 7229 57142- — 53/2~
1085.3¢ 26(4) 1.2(2) 7236 5712~ - 53/2~
1239.2¢ 18(4) 0.8(2) 4221 41/2+ N 37/2+
1307 3¢ 5(3) 5000 43/2+ — 41/2*
1440.9¢ 10(2) 5133 45/2+ — 41/2+
1603.5¢ 10(3) above 982
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Energy® Intensity P DCO Excitation * Assignment
Ey (keV) Iy (rel) 1,(30°)/1,(90°) E; (keV) 7 — I}r
Structure 1
322.6¢ 19(3) 0.46¢(9) 7891 61/2~ — 59/2—
332.7¢ 14(3) 0.36(9) 7569 59/2— — 57/2~
339.4¢ 20(4) 0.43(8) 7569 59/2~ — 5712~
389.2¢ 19(4) 0.33(9) 8280 63/2~ — 61/2—
435.4¢ 11(3) 0.30(12) 8716 65/2~ — 63/2~
439.1°¢ 6(2) 9155 67/2™ — 65/2~
454.0¢ 5(2) 9609 69/2— — 67/2~
654.5¢ 13(3) 1.1(2) 7891 61/2~ — 57/2—
661.5¢ 16(4) 1.0(2) 7891 61/2— — 57/2~
712.2¢ 17(€) 1.2(3) 8280 63/2— — 59/2—
825.1¢ 17(2) 0.65(20) §716 65/2~ — 61/2—
875.7¢ 12(2) 0.67(22) 9155 67/2- — 63/2~
889.4°¢ 6(2) 10045 7172~ — 67/2~
893.4°¢ 12(2) 9609 69/2~ — 65/2~
Structire 2
103.2¢ 6(2) 5235 47/2F — 45/2F
133.4¢ 14(2) 0.46(9) 5133 45/2+ — 43/2t
196.7¢ 9(2) 0.43(8) 6320 55/2 — 53/2+
205.9 48(%) 0.43(8) 5717 51/2% — 49/2%
276.4 84(1h) 0.45(6) 5512 46/2+ — 47/2*
296.0¢ 9(2) 0.42(11) 6616 57/2 — 55/2
335.4¢ 8(H 6952 57/2+ — 57/2
352.0¢ 31(4) 0.38(8) 6475 55/2% — 53/2+
(378.6)°¢ 9(3) 5512 4972+ — 45/2*
406.5 48(%) 0.39(8) 6123 53/2% — s1/2t
409.2¢ 7(2) 0.65(15) 7362 59/2+ — 57/2%
472.1¢ 5(2) 7834 6L/2% — 5972+
4769°¢ 18(%) 0.35(6) 6952 57/2+ — 55/2+
481.3 40(4) 1.0(1) 5717 S1/2% — 47/2%
611.5¢ 25(6) 6123 533/2% — 49/2*
758.3¢ 41(5) 0.90(38) 6475 55/2F — 51/2+
828.3¢ 22(<) 1.5(3) 6952 57/2% — 53/2+
845.1¢ 16(5) 0.87(15) 8207 63/2% — 59/2%
882.0¢ 12(5) 7834 61/2* — 57/2+
886.1¢ 19(<) 7362 59/2* — 55/2+
Structure 3
171.8¢ 16(3) 0.55(7)
2715 32(5) 0.42(6)
305.7 315 0.42(5)
576.9¢ HD

2 Uncertainties between 0.1 and 0.8 keV, depending on intensity.

b Relative intensities normalized to the 371 keV transition.

¢ Gamma-ray transition observed for the first time in this work.
4 Adopted from Ref. [12].
¢ Uncertainties between 0.2 and 1.0 keV.
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Fig. 5. Level scheme of '**Hg.

lines they were determired in single- or double-gated coincidence spectra and properly
normalized. The experimental y-ray energies, intensities and DCO ratios as well as the
assignments in the level scheme are summarized in Table 1. Figs. 1-4 show examples
of the y-ray coincidence spectra which were chosen mainly to give evidence for the
three new dipole structures established in our work. The spectrum in Fig. 1a was created
from a matrix obtained with gates on transitions of the ABCDE band; the others were
obtained from a three-dimensional y—y—y cube which was limited in energy to 1 MeV.
In the spectra with gates on transitions of the ABE and ABCDE bands the 371.0, 586.1,
and 611.3 keV lines show Doppler broadening, probably due to a lifetime of the 1568
keV state.

The energy-level scheme of ' Hg based on our data is displayed in Fig. 5. In the
lower- and medium-spin part and for the strongly populated states it is in agreement
with the previous work of Mehta et al. [12]. We have observed about 60 new y-ray
transitions and nearly all of them have been placed in the level scheme. A total of 32
new levels have been added to the previously known scheme, extending it up to about
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10 MeV and a spin o 71/2 A. The majority of the transitions that were previously
assigned to 3 Hg but could not be placed in the level scheme [12] are now established,
except for the 202.6, 232.8, 252.4, 303.0, 373.4, and 748.4 keV transitions which are
partly contaminated by strong y-ray lines of similar energies in neighbouring '**Hg.
The previously identified level at 2582 keV could not be confirmed unambiguously in
our work because the 890.1 keV +y-ray depopulating this level lies close to lines of
similar energy in the high-spin part of the scheme. The 5421 keV level has been placed
tentatively in the level scheme and is shown as a dashed line because the position of
the 344.5 keV transition is uncertain. A possible alternative might be that this transition
is the highest member of structure 3.

In the following we will not comment on each new level but rather concentrate on the
three new sequences of enhanced dipole transitions which are labelled “Structure 1, 2
and 3” in Fig. 5. They consist of 47 = 1 dipole, presumably M1, transitions and Al =2
E2 crossover transitions. Structures 1 and 2 are firmly connected to the lower-spin states,
but structure 3, which s weaker and consists of only four levels, could not be linked to
the other states. Its main decay paths are indicated by the three dashed lines shown in
the level scheme.

Structure 1 is built on top of the previously known strongly populated band with nega-
tive parity and decays via two stretched-quadrupole transitions of 1078.5 and 1085.3 keV.
The linear polarization of these transitions is compatible with E2 multipolarity, but the
statistical accuracy is rather poor. Structure 1 has therefore most probably also negative
parity. The most strongly populated state of 7891 keV collects about 5% of the inten-
sity of the 371 keV level. Gamma-ray coincidence spectra showing the transitions of
structure 1 and its decay are displayed in Fig. 1. About 70% of the decay goes into the
negative-parity band mainly via the 1078.5 and 1085.3 keV transitions. The remaining
30% decay branch to the positive-parity yrast sequence remains unobserved.

Gamma-ray coincidence spectra showing the transitions of structure 2 and its decay
are displayed in Figs. 2 and 3. The M1 multipolarity could only be established for the
352.0 and 406.5 keV transitions by the linear-polarization analysis. The three levels, with
energies of 5235, 5512, and 5717 keV, were already placed by Mehta et al. [12]. We
extend this sequence up to 8.2 MeV. The level with the strongest population is the 5717
keV state which collects about 15% of the intensity of the 371 keV level. Structure-2
decays with about equal intensity to the positive- and negative-parity yrast states, but
about 30% of the decay intensity has not been observed. Of the three transitions with
energies of 491.5, 701.2, and 992.5 keV linking structure 2 with the negative-parity
yrast band, the 701.2 keV transition has the highest intensity. For this transition, which
has the DCO ratio of a stretched dipole, the linear polarization shows that it is an E1l
transition. This determines positive parity for structure 2.

Structure 3 consists only of four transitions; the 271.5 and 305.7 keV transitions were
already observed in the previous work [12]. Our data show a complicated decay path,
the main intensity flow going into the positive-parity levels (about 70%). Because the
decay is highly fragmented it was not possible to link structure 3 to the lower-lying
states.
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Recently, superdeformation was found in '"Hg [14], populated in the reaction
1ONd(*8Ca,3n). We dc not find these superdeformed bands in our data, but we see,
very weakly, the superdeformed yrast band in '"*Hg. Note that the reaction channel
leading to '""*Hg has about three times the intensity compared to the ' Hg channel.
Furthermore, probably superdeformed states are populated with less intensity in the
Be-induced reaction uszd in this experiment.

3. Discussion

The low- and medium-energy parts of the level scheme shown in Fig. 5 consist pre-
dominantly of cascades of stretched E2 transitions. Similar band structures have also
been observed in the neighbouring Hg isotopes. Cranked shell model (CSM) [15] cal-
culations have shown that these structures are bands built on different weakly oblate
neutron quasi-particle excitations that are crossing each other with rather small interac-
tion energies [16]. We have adopted (and included in Fig. 5 to label the bands) the
CSM classification of the various quasi-particle excitations. The letters A, B, C, ... de-
note unnatural-parity quasi-neutrons (of i3/, origin) with increasing excitation energy,
while E, F, ... are the lowest-energy natural-parity quasi-neutrons.

The new sequences of levels with spin difference A/ = 1 have a very different
structure. Similar bands have recently also been observed at high spin and excitation
energy in several neightouring Hg isotopes [5-11]. In most cases they could not be
connected to the lower-energy part of the level scheme. Here, in '"SHg, structures 1 and
2 are firmly linked to thz lower levels and their spins and excitation energies are well
established. The weaker structure 3 is not connected and we do not want to speculale
on the possible configuration that might be responsible for this excitation.

If we assume that the .4/ = | transitions are pure M1, we can deduce the B(MI, Al =
1)/B(E2, Al = 2) ratios from the measured intensity branching ratios. The ratios, which
are shown in Fig. 6, lie around 2 (u,/eb)*. They are rather similar to the ones found
in the neighbouring Hg isotopes [5-11], but they are about an order of magnitude
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Fig. 7. Experimental aligned angular momenta for the different bands in '"*Hg as a function of rotational
frequency. The reference-core parameters Jy = 8 A>/MeV and J| = 40 k*/MeV? were used [6].

smaller than the ones cbserved in the ‘““shears bands™ of the Pb isotopes [2.17,18]. The
shears bands are built on proton-particle excitations across the Z = 82 shell gap nto the
high-K hg/» and ija/ orbitals that are coupled to low-K if}’}z neutron-hole states [2].
The lowest energy of such a particle-hole coupling is obtained for a perpendicular
orientation of the proton- and neutron-spin vectors. This coupling gives rise to a large
component of the magnetic moment, x|, perpendicular to the total angular momentum.
Since this component of the magnetic moment is responsible for the dipole radiation,
the M1 transitions are strongly enhanced and the B(MI1)/B(E2) ratios lie around
20-40 (w,/ eb)? for the shears bands in the Pb isotopes.

The smaller B(M1)/B(E2) ratios in the Hg isotopes probably result from smaller
B(M1) values because it is unlikely that the B(E2) values are an order of magnitude
larger than the ones in the Pb isotopes. Somewhat larger B(E2) values may be expected
because the quadrupole deformation, at least at low spin, is larger in the Hg isotopes
compared to that of the Pb nuclei [18~20]. On the other hand, total routhian surface
calculations show [19] that the deformation decreases drastically if the the proton s/,
orbital, which is empty at low excitation energy in the Hg isotopes, is occupied, e.g. by
the proton hyy /5 — s/ excitation.

The smaller B(M1) values reflect the fact that other proton excitations and different
couplings are involvec. in the Hg isotopes. Because of the closed Z = 82 shell, proton
excitations in the Pb isotopes can only take place across the shell gap. On the oblate side
it takes little energy tc excite protons into the hg/y and i3/, orbitals. The lowest-energy
Nilsson orbitals have high-K and are not easy to align. For the Hg isotopes, however,
there are two holes in the proton shell. This allows proton excitations within the shell
which, depending on the deformation, may cost less energy. Low-K h;j/; hole states
which align easily and other low-j orbitals may be populated. Such configurations do
not result in large w1 components and, hence, the B(M1) values are expected to be
smaller than those for the shears bands in the Pb isotopes, which always involve the
proton hg, and i3, orbitals coupled with a large angle to neutron i3/, hole excitations.

Structure 1 has negative parity because it decays to the ABCDE configuration via
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stretched E2 transitions (see Fig. 5). The experimental alignment, which is shown in
Fig. 7, is about 27 # and lies approximately 7 % above that of the ABCDE band. It is
most likely that a h;y,, proton pair (A,B,) is responsible for this additional alignment.
The maximum alignment gain from this pair of protons would be 10 A, but the data
suggest that they are not fully aligned. This occurs frequently in this mass region. For
example, in the neighbouring odd-odd Au isotopes bands based on the not completely
stretched (i3, &) mhy, /2)11 states are known [21,22]. Such a non-stretched coupling,
which was also suggesred for a 47 = 1 band in '2Hg [19], can explain the observed
alignment and the B(M1)} values.

In Fig. 6 the experirnental B(M1)/B(E2) ratios are compared to calculations. For
structure 1 we assume the ABCDEA,B, configuration as just discussed and use the
Dénau-Frauendorf formula [23] to estimate the B(M1) values. A calculation, assuming
K = 2,1s shown, The B(E2) values were obtained using the quadrupole moments derived
by Willsau et al. [19] for '?Hg.

A further argument for the configuration assignment comes from a comparison of
experimental excitations to Hartree-Fock plus BCS calculations [7,24,25]. Indeed, two-
proton-multi-neutron quasi-particle excitations are expected theoretically in the energy
range around 8 MeV. The calculations seem to overestimate the excitation energies by
about 2 MeV, but one has to keep in mind that they were done for '?Hg and do
not include particle-number projection and residual interactions between valence quasi-
particles.

Structure 2 has positive parity. It decays with about equal intensity to the ABE and
ABC configuration. As can be seen in Fig. 7, it shows an alignment of 24 / and the
alignment gain with respect to the ABC quasi-neutron configuration is about 7 k. This
is the same alignment gain as found for structure 1. The B(M1)/B(E2) ratios are also
similar for the two structures. Thus, the same arguments can be made for the partial
alignment of a hy;y, proton pair, which in this case would be coupled to the ABC
configuration. The same Hartree-Fock calculations also predict such excitations in the
right energy range of about 6 MeV.

4. Summary

In summary, high-spin states in '**Hg have been populated in the '*2Os(°Be, 6n)
reaction and high-fold -y-ray coincidences have been measured using the GAMMA-
SPHERE Ge-detector array. The level scheme has been extended to considerably higher
spins and excitation energies. Three new 47 = 1 structures were found, two of which
have been connected to the lower-lying levels. On the basis of their excitation energies,
B(M1)/B(E2) ratios and alignments the quasi-particle configurations ABCDEA,B,
and ABCA,B,, are suggested for structures 1 and 2, respectively.
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