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Abstract : The decay of 185m+8Hg has been studled on~line with mass-
separated sources from the ISQCELE facility. Precise conversion-electron
measurements were performed with a 180° spectrograph. The 13/2+
isomeric~state of 1sshg (T1/2 = 28 + 5 s) was located with respect to
the 1/2- ground-state (1‘1/2 = 55 + 10 s). A level scheme of 1le\u has
been established. Two abnormally converted Ml transitions de-excite a
gtate located at 330.2 keV. Excited states of 18sl\u have been discussed
in the framework of a '"quasi-particle + axial rotor" approach,
quasi~-particle states being issued from Hartree-~Fock plus BCS
calculations using the SIIT Skyrme force. Most of the low-spin
negative-parity levels have been identified as 59/2 + ES/Z or p:’l,2 +
f7/2 mixed states. The hll/Z system has also been discussed using a
model of a single-j quasi-parti:le coupied to a triaxial rotor.
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RADTOACTIVTTY lasﬂg {from Au(p,xn)Hg, on-line mass-separaied) ;

measured EY. IY' Ece’ Ice' ¥-Y cnin, Y-X coin. Deduced 185mHg
E |TT decay branching, lssﬂg deduced levels, 185Au deduced levels, J,
I, ICC, multipolarities. Ge(HP), Ge(Li), S1i(L1), magnexric

spectrograph.
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1 ~ INTRODUCTION

The odd-A neu:ron-defiuient Au nuclei lie in a very complex
transitional region vhere several states, corrusponding to different
nuclear deformations, occur within about the same excitation energy.
Extensive experimental works (refsl_la)) and theoretical studies (refs
14~21)) have been already carried out in this area, especially on 7711,
79Au and 81
us to understand in a more accurate way some specific features occurring

T1 isotopes. This considerable amount of informations bring

in this reglon. When the neutron number N decreases, the nuclear deforma-
tion is expected to increase and eventually to become maximum for N =

104, 106. Consequently 185
compared to the heavier odd-A Au isotopes and new characteristic levels

Au should exhibit a rather large deformation

should appear. Tuerefore ic was very interesting to extend the systema~
tic study of high-spin and low-spin states of the Au-nuclei down to & =
185 in ovder to iﬁprove our comprehension of the obsecved phenomena.

1
In & previous work, the 285

Au high-spin states have been
investigated by means of (HI.xn) reactions and a level scheme has been
11

. The

hli/Z proton shell and below chiagglz and 113/2 protor shells, the three

aiready established 79Au proton Fermi level lying above the

families of states observed in Au have beun interpreted as collect:ve

excitations originating from the coupling of the "h9/2’ i 2 particle=-

!
states and "h11/2 hole-s:3;§ to the core according to thtsfotation-

. In the framework of this model, the level
sequence of the collective bands give direct informaticn on the shape of
the nuclsus. The observatior of three AI=2 decoupled bands in 185Au thus
infers the coexistence of two different shapes in this nucleus : the
band huilt on an 11/2- statra from hll/2 corresponds to an oblate shape
while the ~thers, built on a2 9/2- and a 13/2+ state from h9/2 and 113/2
respectively, correspond to a prolate shape. Oblate h11/2 and prolate

1«S37A‘J 6) and 189Au 9)_

From (HT,zxn) reaction measurements only, the 11/2-, 9/2- and
13/2+ band-head states of 185Au have not been jocated with respect to
the 5/2 23) 185,

ground-stare. Additional iavestigations using Hg
radioactive decay were required to obtain a comprehensive low~-energy

h9/2 systems also coexist in

level scheme of lesAu.

4
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185

We present here the results concerning the Au levels

populated by the B+/EC decay of 185Hg. Mercury isotopes were produced by
Au(p,xn)Hg reactions then mass~geparated using the ISOCELE II facility

at DrsayZA). lssEg nuclei being produced in the 13/2+ 25)
and in the 1/2- 26) ground-state as well, lasAu states with spin values
as high as 17/2 are populated in the decay of 185m+338' In this way, we

have been able to locate exactly the 9/2~, 11/2~ and 13/2+ band-head

isomeric state

states already observed from (HI,xn) reactions. Furthermore, the great

18sAu do provide a stringent

number of low-spin states established in
test of the theoretical approaches, high spin yrast levels being less
sensitive to the parameters of various nuclear wmodels. Some preliminary

results have already been published in several conference proceedingszz)

2 - EXPERIMENTAL PROCEDURES

2.1 - Radioactive isotope production
The excited states of 1ssAu were studied from the B+/EC decay

of 18553. In order to produce mercury, a target of about 1 cm® molten

gold was continuously irradiated by a 200 MeV proton beam from the Orsay
Synchrocyclotron (proton beam intensity Ip- 2.5 pA)., Mercury isctopes
produced by Au(p,xn)Hg reactions were evaporated from the gold target
placed inside the ion scurce of the ISOCELE II isotope separator 24).
The extracted Hg ions were mass-separated in a magnetic field and then
collected on a mylar/aluminum tape. The obtained radioactive sources
were carried from the collecting point to the counting point using a

fast mechanical tape-transport gystem.

2,2 -~ Gamma-ray spectroscopy

Singles gamma-rays over the energy range from 20 keV to 500
keV were measured with a planar Ge(liP} X-ray detector (resolution 0.6
keV FWHM at 122 keV). Higher efficiency coaxial Ge(HP) and Ga(Li)
detectors were used to studv y-rays of higher energy (up to 2 MeV). An
example of the y-singles spectra from the decay of 185m+gﬂg is presented
in fig.l. X-y-t and y-y-t coincidence events were simultaneously
rercrded in event-by-cvent mode on magnetic tape, The experimental data

were rtreaved on orhe Oresay ID 12¢=37C crewwrev, The y-singles spectra
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have been analysed using the SAMPO curve-fitting code and the coinci-
dence events treated in qrder to get prompt and delayed coincidence
bidimensional matrices. The background=-corrected coincidence spectra,
shown as examples in fig.2, were constructed by setting gates on the

time spectrum and on selected peaks of Interest.

2.3 - Electrom spectroscopy

The singles electron spectra were firgt measured using a
cooled 3 mm thick S1i(Li) detector (resolution 3 keV FWHM at 624 keV),
The occurrence of numerous transitions with energy lower than 500 keV
did not allow us to determine, to a satisfactory precision, the intensi-
ties of the electron lines. To improve the electron measurements, the
low-energy spectrum has been recorded on the photographic plate of a
0,2% resolution semi-circular magnetic spectrograph working omn-line with
351073, 1072 and

1.3 10-2 Tesla were used in order to cover an energy range from 10 keV

the mass-separator., Magnetic inductions of 4.2 107

to 430 keV. The photographic plates were analysed with a PDS microdensi-
tometer at the C.D,S.I. Institut d'Optique (Orsay) ZB). The data were
recorded on magnetic tapes and then treated with curve-fitting programs
on the IBM 138~370 computer. Typical conversion-electron spectra are
shown in fig. 3 and fig. 4.

2.4 - Determination of half-lives

Singles y-rays and conversion-electron data were taken in

multispectrum modes to obtain informations about half-lives. The conver-

sion-electron spectra were measured with a cooled Si(Li) detector, a
magnetic field being used in order to eliminate the f+ background and to

prevent X- and y-rays to reach the detector 29).

3 - EXPERIMENTAL RESULTS
3.1 - Half-life measurements
185mH
The decay half-lives of g and
to be T1/2- 28 * 5 sec and T1 2~ 55 = 10 sec respectively. The attribu-
tion of the shortest half-life to the IBSmHs 13/2+ isomeric state is

lssﬂg have been determined

inferred from the result obtained on the multiscaling of the y-rays

-y



corresponding to transitions between high-spin states (17/2 + 13/2,
13/2 + 8/2, 15/2 + 11/2, etc...) in 3au. Consequently the
T ,p" 55 % 10 s half-life has been actributed to the 1858, 1724
ground-gtate. These re:ults are in agreement with previously reported
values 30
3.2 - The lével scheme of ‘33au

The energies and intensities of the y-rays assigned to the
185m+gﬁg decay and the corresponding conversion-electron intensities are

listed in table 1 together with the deduced transition multipolarities.
The wmain coincident y-rays are also iIndicated. From these results, a
level scheme of 18SAu has been built (figs. 5 and 6). In making spin and
parity assignments, we started out from firm assignments : the 185Au 5/2
ground-state spin has been measured by ABMR method 23) and the high-spin
states (9/2 < I < 17/2) populated in the decay of lﬁimﬂs have already
been established by (HI,xny) measurements 11). The spin and parity
assignments for previously unknown levels are derived from the multipola=
ritiec of the transitions. The transitions in 1'ssAu can be classified
into two groups when comnecting either high-spin states or low-spin
states, since levels with spin lower than 5/2 are mainly populated in
the decay of ISSgHs (TLIZ- 55 sec) while those with spin higher than 9/2
are populated in the decay of 185mH8 ('I‘l/2

in order to discriminate between possible spin values of some states.

= 28 sec) : this has been used

Moveover log fr values for 8+/EC decay.to some low-spin individual

31), the Iangg decay sgcheme

levels were deduced from a QEc of 6.59 Mev
and the tables of Gove and Martin 32).

The 5/2 ground-state of lasAu can be interpreted as the 5/2-
rotational state of the h9/2 system and, from systematic study of the
heavier odd-A Au isotopes, the 9/2~ bandhead 1s expected to be very
close to the ground-state. The existence of the 107 keV doublet added to
the y-y coincidence results {(gate set on the 193.7 keV y-ray line) have
allowed us to locate the 3/2- level at 8.9 keV with respect to the 5/2~
ground-state, The lifetime of the 8.9 keV state has been measured LY

which confirmsthe existence of the 9/2- + 5/2- transition.
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The y-y coincidence results involve all the.main transitioms
with energy higher than 30 keV. The conversion electron spectra have
revealed two additional low-energy traunsitioms of 17.2 and 23.6 keV. The
17.2 keV (M1 + E2) transition has been assigned as the transition
de-exciting a 3/2- state to the 5/2- ground-state : the 5/2 and 7/2 spin
values have been eliminmated for this 17.2 keV state, the calculated log
ft value beihg iower than the log ft limit 34) of the second-forbidden
non-unique transition B-decay. Noting that (17.4 * 0.2) keV is the
energy difference between the 210.4 and the 193.0 keV y-lines, numerous
negative parity states established by the y-y coincidence results have
been connected to the 17,2 keV 1/2- state (fig.5). The M2 character of
the 23.6 keV transition supports its location between a 1/2+ state
(expected from systematics) and the 5/2- ground-state : one has to
notice that this transition is the only connection between the low-spin
positive-parity state system and the negative-parity state system. The
above mentioned positive-parity levels are populated by the decay of the
1/2~ ground-state of IBSHg (TI/Z- 55 s) and thus, only spins lower than
or equal to 5/2 are expected.

The 3/2- spin and parity have been unambiguously attributed to
the 190.1 keV state inferred from the log ft value for the B+/EC decay
to this level and from the 190.1 keV transition multipolarity.

The 330.2 keV level de-excites towards the 9/2- (8.9 keV) and
5/2- ground-state via the 321.4 keV and the 330.2 keV transitioms
respectively : in such a way the large conversion coefficfents of these
two transitions (table 1) cannot be due to the existence of an EO
component, but are believed to :c:respond to abnormally converted M1
transitions (arising from dvnamic penetration effects of the electronic «
wave~function inside the nucleus). Consequently the spin and parity
values 7/2- can be attribuated to the 330.2 keV state. .

3.3 ~ The IT decay of lBSmHg
The detailed analysis of the low-energy electron spectrum

(fig.3) has clearly established the existence of two transitions
securring in lssﬂg. namely a (Ml + E2) 26.1 keV and an E3 65.3 keV
transitions (table 2). Due to the high-precision e enmergy measurements

with the magnetic spectrograph, the transitions converted in 185Hg have

-6 -
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been unambiguously distinguished from those converted in lashu using the
energy differences between the various L, M atomic subshells in gold and
mercury.

The multiscaling of the 65.3 L electron lines leads to the
half-life '1‘1/2 = 30 * 4 sec which is,lzéthin the error lifg;sy the half-
life of the 13/2+ isomeric state of Hg : therefore, “Hg decays
partly by isomeric transition and partly by 8+/EC wmode. The total
intensities of the 26.1 keV and 65.3 keV transitions are similar which
suggests to order them in cascade. With the help of the decay scheme of
185mug to 185Au, the total isomeric transition probability is deduced to
be (54 + 10)%. This result is in fair agreemeunt with previous measure-

ments 30,35) but the isomeric transition was hitherto unobserved,

4 - DISCUSSION

4,1 - Levels in IBSHg
185,

The occurrence of a 65,3 keV E3 isomeric tramsition in Hg
suggests a 13/2+ + 7/2- transition. The hindrance factor of such am E3
trausition, calculated relative to the theoretical single-particle
Weisskopf estimate, using the theoretical y transition probability
P, (theo) = 35 4% £.7 given in ref. 1), 1s F.= 550 £ 70. One has to
remember that the 1/2—[521] ground-state of 18 Hg corresponds to a large
prolate deformation of the nucleus 26), contrary to the heavier odd-A
quasi-spherical Hg iIsotopes : a new set of low-energy levels is then
expected to occur in lasﬂg, as for instance the 7/2—(514] state. The de-~
excitation of such a 7/2- state directly towards the 1/2- groumd state
would imply a M3 transition : imstead of that, we detect a (Ml + E2)
26.1 keV transition which can take place either between the 7/2- level
and a 5/2- level or between a 3/2~ level and the 1/2- ground-state. The
energy of the unobserved remaining E2 transition in the cascade 7/2 *»3/2
(+) 1/2 or 7/2 (+) 3/2 » 1/2 should be less than 15 keV. From the
systematics of the low-spin states through the K = 105 isotones 36), the
18545 1s aifficult to
understand and for this reason, we are in favor of the level scheme
presented in fig.7 with a 3/2~ level at 26.1 keV, This level could be

considered as the 3/2 1/2—[52!] state.

presence of a 5/2- state at so low energy in
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4.2 - Levels in 1%ns

) The energy levels of the odd~A transitional nuclei lying in
the A = 183-193 region are rather well described by the "quasi-particle
+ rotating core" coupling scheme. Espesially the "quasi-particle +
37) has been widely used with
great success to explain the high-spin levels telated to high-j unique

triaxial rotor" model of J, Meyer~ter-Vehn

paricy orbitéls, such as h11/2 and 113/2. However, many features
involving low~j and/or mixed~j sub-shells cannot be understood without a
more general treatment, In such a way, M. Meyer et al 38) have develop-
ped a "quasi-particle + axial rotor" coupling treatment taking into
account all the quasi-particle states lying near the Fermi level, In
that approach, the single-particle wave-functions are extracted from
self-consistent calculations for the core using Hartree-Fock (HF)-plus-
BCS treatment with the SIII Skyrme effective force. The static deforma-
tion of the odd nucleus is assumed to be the same as the core correspon-
ding to the minimum in the deformation energy curve. The expansion of
the wave-functions onto states having a good core angular momentum R
allows the inclusion of experimental moment of inertia a?R) (extracted
from the experimental core energies) into the Hamiltonian. The Coriolis
interaction between the quasi-particle and the rotor is exactly solved.
One can remark that the self-consistent effects of the odd~particle on
the core properties are neglected and that this model describes the A-l
and the A+l nucleus for a given even-even core A, depending upon the
position of the HF level (corresponding to the considered quasi-particle
state) with respect to the Fermi level. This model has already been
applied with success to transitional nuclei (]le ~ 0.15), to deformed
nuclei (B2 ~ 0.3) and even to fission isomers (82 ~ 0.6) 38‘39)4

The results of (HI,xny) experiments gave firm evidence of
shape coexistence in 185Au : prolate shape for the 5/2- ground- and
13/2+ (860.1 keV)- state and oblate shape for the 11/2- (220.1 keV)-

state., Therefore, the theoretical calculations of levels in 185Au have

84?: and lsaﬂg cores, for the prolate and oblate

been performed from 1
minima of the potential enmergy surfaces 20 » and taking into account all

the HF states located in a 10 MeV band around the Fermi level.




We have, in a first step, focused our attention to the nega-
tive-parity states related to the 5/2- prolate ground-state. Thus the
quasi-particle states used in the calculation ha' e been extracted from
the HF prolate equilibrium solution for 184?: (BZ' 0.27) and laﬁﬂg
(BZ- 0.28),and :heCf(R) values used in the core Hamiltonians have been
extracted from the experimental evergies of the ground-state rotatlonal
band of 184Pf 3 lséng 40). The
l85Au experimental levels and the theoretical states calculated from the

and of the deformed rotaticmal band of

two cores are presentéd in £ig.8 : all the states with energy lower than
1 MeV (relative to the 5/2~ ground-state) are shown. The calculated
states can be classified into :two families, the first one originating
from the coupling of (:he_(hg/2 + f5,2) quasi-particle states tec the
core, the second one mainly from the coupling of the (p3,2 + E7/2) quasi-
particle states to the core. The wave-functions of the low-energy
negative~parity states (up to 300 keV) are presented in table 3 in terms
of the square of their overlap with the spherical harmonic oscillator
basis nlj : none of these states exhibiteunique—j configuration and that
is the case even for the levels previously labelled as pure h9/2 states
such as the 9/2- (8.9 keV) level.

The comparison between experiment and theory presented in
fig.8 allows the identification of most of the experimental levels.
Particularly the levels at 190.1 keV (3/2-), 267.5 keV (1/2-, 3/2-,
5/2-), 288.7 keV (3/2-, 5/2-, 7/2-), 559.4 keV (5/2-) and 926.3 keV
(9/2~) can be respectively assigned to be the 3/2-, 1/2-, 7/2-, 5/2- and
9/2~ states which come from the coupling of the (p3/2 + f7/2) quasi-
particle states to the core. One has to remark that the calculation
using the 186
and theoretical results. The system of experimental levels related to

Hg core gives a better agreement between the experimental

the 5/2~ ground-state can be separated into rotational bands built on
different HF states (fig.9) inferred from the theoretical results using
the deformed 186Hg core. R

We have also displayed in fig., 9 the experimental levels that
our calculations cannct explain. Among them, two levels located at 330.2
and 535.4 keV are particularly interesting because the 321.4, 330.2 and

the 205.2 keV transitions de-exciting them exhibit large conversion

|




coefficients. The Very Converted Transitions (VCT) of 321.4 and 330.2
keV are abnormally converted Ml transitions (¢f § 3,2). VCT have already

been observed in some odd-A nuclel close to 185Au H 187Pt 41), 187Au 42)

193’195'197Hg 43). Most of these VCT have been assigned as EQ + Ml (+E2)
transitions. Complementary measurements should be done in order to check

the occurrence of large EQ components in these VCT.

The energy levels related to the 11/2= (220.! keV) state have
been analyzed in the framework of the "HF quasi-particle + axial rotor"
treatment, the qp states being calculated in the HF field of the oblate
equilibrium solution for laeﬂg (32 = <0,19). A quite poor agreement is
found between the experimental and theoretical levels, especially no
explanation is found for the bunching of states around the 15/2- (682.3
keV) level, But a clear indication of quasi-pure (v 90%) h11/2 configu~
ration is found for the 11/2- (220.1 keV) state, In that respect, the

3N can be used

"quasi-particle + triaxial rotor” of J. Meyer-ter-Vehn
in order to test the i;fluence of the asymmetry parameter y on the level
sequence. In figure 10, the systematics of experimental levels and
corresponding theoretical states coming from the hll/2 subshell are
shown for the odd-A gold isotopes from A = 185 to A = 193. The energy of
the 9/2- and 13/2- states 1s closely related to the asymmetry parameter
Y and the best agreement between the experimental and theoretical

187,189,191,193

results is obtained with y = 34° in Au and with vy = 30°

in 1asAu. In an other hand, the inversion of the 9/2- and 13/2- states
between 189Au and 1§7Au is related to the position ¢f the Fermi level A

subshell.

inside the h11/2 :
Firm spin assignment for the low-lying positive-parity levels
is somewhat uneasy except for the 1/2+ (23.6 keV) state. Comparison with
heavier Au-isotopes positive—parity systems does not shed any light on
this, particularly the de-excitation modes of the first excited states
of 185Au are found quite different. In spite of that, the experimental
levels are Eompared (fig.1l) with the theoretical sca?:s obtained from
the "HF qp + axial rotor" treatment, the quasi-particle states being
calculated ila the HF field of the oblate (62 = -0.19) and prolate

(BZ = 0.28) equilibrium golutions for 186Hg. It seems that a better

- 10 -
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agreement 1s found when assuming an oblate-shaped core. As demoustrated
before for the oblate hu/2 system, the Y parameter could also play an
important role in the low-spin positive-parity pattern. The mixing of
the wave functions is very important as foreseeable, thus the "qp +
triaxial rotor”" model of J, Meyer-ter-Vehn canmot be used.

In an extended version 18) of the "particle + asymmetric rotor" model
(Hech:—Sa:cﬁler) where the odd proton occupies different orbitals of the
deformed (e,Y) Nilsson potential, the low-lying positive parity levels
of 193"1991\u and 137_1931r anuclei have besn rather well explained by use
of ¢ = 0,17, y= 27° 18) and € = 0.20, v = 25° 44) deformation parameter

values respectively.

45) for 193Au

Recently another approach has been used by Wood
where the pogitive-parity states are discussed in terms of a dynamical
super-symmetry generated by L = 0,2 bosons with 0(6) srmmectry and a
fermion with § = 3/2 (dy,,) : it is pointed out that the 1/2"’1 1s a
member of the multiplet built on the j = 3/2 level (d3/2). Unfortunately
the B(M1) value for the l/2+l + 3/2+1 transition which has been calcula-
ted, not ia 193Au but in the 191
pancy with the experimental reduced tramsition probability.

Finally, no definitive conclusion concerning the low-lying
185

Ir isotone 46), exhibits a large discre—

Au can be drawn, due to the paucity of

positive-parity levels of
185

exclited states populated by the decay of Hg. In particular the
presence at 860.1 keV of a 13/2+ yrast state from the 113/2 subshell
hinders the observation of higher-apin (> 5/2) rotational states built

on the 3/2+1 and 1/2+1 levels.

5 - CONCLUSION

The study of heavy nueclei by radioactive decay in regions far
from beta-stability requires high-precision detection of y-rays and
conversion-electrons. In the investigarion of the decay of 135“+gag, a
0.2%7 resolution electron spectrograph working on-line to the ISOCELE
isotope-separator has been used : in that way, it has been possibl: to

measure the transirion energy with good accuracy and to determine the

-11 =

3



i

T s nasri

1 JUR-E ] SURVITUITREESSMIL Simanh- S [N |

). LI,

transition multipolarities. Two transitions have been assigned to lasﬂg

and a de-excitation scheme of lSSmHg could be proposed with the 13/2+
isomeric-state at 99 * 8 keV above the 1/2~ ground-state.

Numerous low-spin levels have been established in 183

Au. Most
of the low-spin negative-parity levels related to the 5/2-~ ground-state
have been interpreted in terms of a "HF qp + axial rotor" coupling
scheme. They have been classified into two families of states which zre
not due to pure high-j subshells but to h9/2 + f5/2 and p3/2 + £7/2
admixtures respectively. These states correspond to a well-deformed
prolate nucleus. The occurrence of low-lying states originating from the
57)2 and Pﬁﬁ? subshells supports the contention that R-deformation is
larger in Au than in the heavier odd~A Au isotopes.

In addition to previously reported results from (HI,xnY)
experiments, two levels related to the oblate hll/Z system have been
observed. Their interpretation needs to take into account the as,mmetry
¥ of the nucleus, The states of the hll/Z system are well reproduced
with y = 30°,

Moreover our experimental work has shown the existence of at
least two abnormally corverted Ml transition in 185Au. This last result
is not yet well understood.

We would like to thank the staff of the ISOCELE separator for
technical assistance in particular in the course of tbe numerous
delicate experiments using the B-spectrograph. We are indebted to the
staff of the Orsay Synchrocytlotron for their cooperation. We thank Dr.
P. Paris who allowed us to use his "Si(Li) electron detector + magnetic
selector” system. We are also grateful to Pr. Ph. Quentin and Dr. M.
Meyer for their fruitful collaboration and Dr. J. Meyer-ter-Vehn for
providing us with copy of his program.
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FIGURES CAPTIONS

Fig. 1 - Parcial singles gamma-ray spectrum measvred with a planar
Ge(HP) detector. The gamma-ray energles are given in keV.
Ccllection and measurement time Ear'lssag sources was 30 sec.
(The 310.6 keV y-ray line belongs to lasPt).

Fig. 2 - Selected coincidence spectra for 185m+gﬂg decay cotrresponding
to gates set on the 193.0, 205.2 + 205.7, 211.1, 212.5, 292.4,
349.0 keV y-ray lines. BS refers to coincident backscattered
peak.

Fig. 3 - Low-energy electron microdensitogram from a film obtained with
the 8-spectrograph (B = 4,2 1073

transitiors in 185Au are marked by their corresponding y-ray

Tesla). Lines assigned to

1
energy and the converting electron shell. The -SSmBg decay

185,

lines corresponding to transitions in Hg are warked by Hg.

Fig. 4 - Medium-energy electron microdensitogram from a film obtained

2 Tesla). The lBSAu decay

lines corresponding to the 77.6 keV transition in 185?: are

with the B-spectrograph (B = 1.3 10”

designated by Pt.

1BSAu (Part I). The

dashed lines were observed in singles spectra only. The arrow

Fig. 5 =~ Decay scheme for 185m+gﬂg to levels in

widths indicate total intensities. Transitioms

counecting different intrinsic configurations are showm
slanted. For sake of clearmess, the high-spin levels of the
h9/2 family are shown apart from the low-spin levels. The
abnorwally converted Ml transitions are marked by anm asterisk.

18

Fig. 6 ~ Decay scheme for 1858&5 to levels in 5Au (Part I1).

ef. Caption to fig. 5.

Fig., 7 ~ The decay of IBSmHg ¢ low-energy levels in 18585.

-17 -
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Fig. 8 - Comparison of the experimental excited states of

185

calculated levels using BF qp states coupled to 184?:

(8= 0.27) or L (8,= 0.28) core (——levels from hy , +
55/2 subshells,ssssievels frow f7/2 + p3/2 subshells,

Au with the

—¢—g=-levels from h9/2 + f7/2 + 55/2 + p3/2 subshells).

a) high-spin states (1l9/2- and 21/2~ levels were taken from
the ref.ll)).

b) low-spin states.

Fig. 9 - Experimental levels as rotational bands built on different HF

Fig. 10 _

Flg. 11 ~

states (HFa = sixth 3/2- HF state, HFb = eighth 1/2- HF state,
BFe = fourth 5/2- HF state, HFd = ninth 1/2- HF state).

-Double-lines indicate experimental transitiomns with large

total incensity (I > 40), single~lines transitions with medium
intensity (10 < I < 40) and daghed-lines transitions with weak
intensity (I  10).

3

Systematics of experimental levels and theoretical states

arising from the hll/Z subshell,

Comparison of the low-lying positive-parity states of 185Au

. with the calculated levels using HF qp-states coupled to

oblate lssﬂg (82 = -0.19) or prolate 186Bg (82= +0.28) core.

The 11/2- (oblate case) and 9/2- (prolate case) bandheads are

also showm.

- 18 -
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TABLE CAPTIONS

Table 1 - Gamma-ray and internmal conversion-electron data for tha decay
of 185m+gag to 185Au {collection and measurement time for
lssﬂg sources was 30 s).
notes : + intensity error ~ 30% (otherwise intensity error v 10%)
* the multipolarity has alsv been deduced from (EI,xny)
experiments 1]').

o transition mixed with a y~ray from the decay of 15105.

Table 2 - Internal cunversion-electron data for the decay of 185m“g to
155535. The inteunsities cof the electron lines are determined
per 100 decays of ISSmEB.

Table 3 - Weight of the main components of the low-energy negative

parity state wave-functions in terms of the |nljR> basis.
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