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The great interest focused on heavy transitiomal
nuclei in the last few years is connected with some
experimental findings and theoretieal developments
which appeared during 1967-1970

=~ Proposal of prolate vblate shape transition
around the '*%0s and Pr').

- Signs of a prolate oblate transition from the
levels positions in light Pt nuclei appearing also
in the caleculation by Kumar®s®) around the mass }86.

. Change of the sign of the quadrupole moment of
2] state between 1°20s and Pt as predicted by Kumar
and Baranger®).

- Establishment of 3/27 states issued from h9/2”
orbital in Tl nuclei®).

- Discovery and interpretation of negative
parity states in Ir nuclei®).

= Discovery of unexpectedly large retardations
of transitions in Ir and Pt nuciei’}.

- Possibility of detailed on-line spectr&scopy%-

— Systematic calculation of potential energy
surface by Lund groupg) and Dubna group from rare
earths to heavy nuclei (the v parameter was not sys-
tematically taken into account at the beginning)!®}.

This interest was increased by the large iso-
topic shift measured between IBSHgandm?Hg thy,
interpreted as a sign of prolate cblate transition
in "Supersoft" nuclei’?) previecusly suspected to
appear in Hg isotopes with mass lighter than 192'%).

Already ''"Cd and ''®In, which are the carres—
ponding nuclei of the 28<Z<50, 50<N<82 shell, showed
large guadrupole moment'"®) and evidence of rotational
bands®®).And previous calculation of anuclear defor-
mation by Kumar and Baranger'®) raise the question
of oblate nuclei in other major shell, as well asthe
sign of the quadrupole moments in the 295§ 7).

The study of the '®%Au atr Isolde in 1972, in
particular ¥ hal{ lives, permits us to detect a
highly retarded transition between a 9/2” and a
11/27 states which gives 2 clue to the understand-
ing of the isomers found previously in Ir isctopes:
9/27 ievel appeared clearly like a particle state in
a Pt core, 11/27 level like a hole state in a Hg
core — the reasons were the regularity of the hin-
drance factor, previously measured in '?'Au ]a), the
regularities in the Hg isctopes to the mass 190 Faund
by the Dubna greuplg),inourSystematicdfPtrmcleizo)
and the neutron number?}!) dependence of the Brms
measured for the two levels.

At the same time, we measured the sign of E2/M]
ratios in the 3T+2T and 2§+ZT transitions from 186
to 192 Pt at Isolde after the same measurements on
Y92t by J. Hamiiton et a1.%%), and by Steffen and
Krane23). These measurements were another test of

the Kumar-Baranger predictions?“»2%,

All these facts led us in 1973 to make more
precise the previous proposals*2+%219) 4f rhe
existence of instable coblate shape nuclei inbetween
W and Pb. They lie between 2°%Ph and a tine joining

#24g to '*“0s. It was the same for each region
major shell, taking into account a strong correlation
between the value of prolate oblate difference cal-
culated semi microscopically?®®) and the energy
difference between 4% and 2; levels? 228y,

The finding of a sharp decrease of the 0; states
in light Pt isotopes, not forseen by any models, led
us to propese a region of "critical nuclei™,instable
against shape and pairing around the masses lB2-186
for Hg, Au, Pt isotopes i.e. at the limit of prolate,
cblate, spherical, normal and superconducting nuclei
in 1971'%5%%) (also 2%5%752%))  Also the measured
alpha width, B strength function and masses show
“anomalies™ in this region®®).

The experiments performed since that time by
heavy iens xmy, oxay, p-t reactions and by radio-
activity at ISOCELE {Orsay) ,UNISOR (OakRidge),

ISOLDE (CERN), in the YASNAPP program (Dubna), in
18w, 166,188,190, 31736y 183, B77189,191,193, §7=41
. >

)}
185,187 t‘os 18§,186,1Eé,190,191,152;193,]9%,1959t

25,HETHSy 155"“’711-”'51) prove that the phase D

transitions suggested for even even Os, P, exist

in fupection of E, j and that they occur also in
odd mass Au, Pt and Ir isotopes. Except for the Pt
nothing was known on these nuclei at the time of
Leysin Conference., New alpha activities have been
found at Isocele in 18%»186,187p; isotopes with very
latge hindrance factors®¥). For the first time we
have found, alsc, full sequences of 5-, 6~, 7-, 8-,
9~ states and we have some evidence of octupole or
octupole quadrupole states in Pt and Hg. May be a
quadrupolar-octupolar shape transition occurs in
addition around A = 186 Hg.

The large intensity of the mass separated ion
beam obtained at Isolde and Isoccele, the on~line Y
half lives and angular correlation measurements, the
on~1ine and semi on-line (with a rabbit) use of
Gerholm type and semi-circular B spectrometer as well
as the paradoxal use of heavy ion reactions for
studying the characteristics of low spin intrinsic
states were of prime importance te solve the appa-
rent extreme complexity of the level schemes of the
keavy transitional nuclei.

Nevertheless the spin of a number of levels is
not fully certain even if the level itself is fairly
well established; also we performed a statistical
analysis of the low lying states. From the variation
of the level density,phase transitions appear very
well alsosuj.
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Inside a given class of nuclei, the stabilityor
the smoothness of the variation of the majority of
the states is remarkable ; certain states appear to
be more sensitive and shows very clearly when the
phase transition approaches. What we learned from
h9/2" particle states and #11/2" hole states ? That
they seem to be very good spectators ; the variation
of the core properties deduced for the even even
core of odd Z nuclei are near the same as those de-
duced from the study of adjacent even even auclei,
in particular the ¥ ns values which are so important
the even even core Jooks more rigid, nevertheless,
than the even even adjacent isctopes, even if the
Yrms and Bymg values are the same.What it means?Ss’SQ

In conclusion, the two phase Eransitions pro~
posed in 1968-1971 exist but they are not as well
understood as it was thought at the beginning ; the
pairing plays certainly an important role but the
proton neutron interaction in these nuclei might be
also important mainly for the neutron—deficient
isotopes. The fact that large regularities can be
found in the systematics from very light to heavy
nuclel suggests that semi-microscopic approaches
might be suitable as soon as they take into account
the main symmetries. Kumar's remarks on the medel
independent way to know Brms and ¥, . from experi-
ment is of basic importance for drawing right con-
clusion from the data analysis 77.Due to the possi-
bility to go far from the stability line, classes
of nuclei appear much easier than before. The need
toe study very well now the nuclei which are at the
center or at the border line of the classes give a
great importance to the production of radicactive
target for pt, tp, pd... reaction which are now
necessary to go farer in the understanding of these
classes, for example the tp experiments performed on
Pt isotopes have to be pushed to the very light one
at least to the '®®pt to know the nature of the very
tow O state in *BPt. On the contrar¥ it is may be
net important to study very well the ‘90»192,1%%yh,
which seem to belong to the same class of nuclei
that the heavier omes but a very detailed knowledge
of T1, Hg, Au, Pt around the mass 196 as well as
around 184 seems necessary to distinguish the rela-
tive importance of pairing, clustering... If that
is true, we will have during the next years a dou-
ble evolution to prepare one towards nuclei farer
from the stability but alsc one towards the stabi-
lity, in the Pb to Os region. As a consequence not
only on~line mass separator have to be developped
but also the production of difficult targets for
nuclear reactions. The two are not necessarily in-
compatible.
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Fig.l. Gerholm type spectrometer, on~line at ISOCELE (Orsay) the same type of spec:

trometer has been used semi-on-line at Isolde for ¥y half life determination and very
low energy e -y coincidences.

Fig.2. Angular correlation set-up, on-line at ISOLDE I,
simultaneously e™~Y coincidences are performed. The
speed of the tape transport is 2 meters a second.
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Spherical and deformed shell effects are clearly seen
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Experimental results known -until April 1976 are included
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