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FOREWORD

It has been a pleasure to host the firet workshop on
high-spin physics in the Western Hemisphere. We have
observed for a number of years the stimulus provided by
the Copenhagen workshops to the European community of
high-spin physicists. This October seemed like a good
time for such a workshop, coinciding with a number of
large arrays of Compton-suppressed germanium detectors
coming into operation and beginning to produce new and
interesting physics. In our view the discussions and
interactions provided by such workshops are important for
the vitality of our field. We hope you have enjoyed this

experience as much as we have.

MM//#I& B2 J_ S«L@@

M.A. Deleplanque R.M. Diamond .S. Stephens




WORKSHOP ON
NUCLEAR STRUCTURE AT MODERATE AND HIGH SPIN

LAWRENCE BERKELEY LABORATORY
October 13-16, 1986

Time MONDAY TUESDAY WEDNESDAY THURSDAY
1
900am Ywelcome  T..M. Symons ’..CONTINUUM PROPERTIES |IX. HIGH TEMPERATURES XM, LIFETIMES
1. SUPERDEFORMATIONY LY. Lee R. Janssens J. Bacelar
. Stephens A. Gocdman N Johnson
P Twin Q. Leander C. Gossett Y. Chen
M. de Voigt
10:30am
BREAK S. Aberg
1100am 1y HEAVY RARE EARTHS VI, CONTINUUM PROPERTIES | X. TRANSFER REACTIONS XIV. MOMENTS
H. Hubel Th. Dossing D. Cline G. Hagemann
R. Lieder R. Holzmann J. Gerl M. Hass
E. Marshalek C. Baktash P.Ring H. Emling
12,30 p.m.
LUNCH
200pm- 4y SINGLE-PARTICLE VIl LIGHT RARE EARTHS XI. TRANS|TYON REGION
CONFIGURATIONS
M.A. Deleplanque P. Nolan L. Riedinger
M. Piiparinen D. fossan J. Wood
K.H. Maier E.M. Beck M. Guidry
130pm
BREAK
400pm. 1y BAND TERMINATION VIl NEW TECHNIQUES XI1. SHAPES
M. Quader Th. Lindblad T.L. Khoo
D. Headly D. Ward N. Koller
1. Ragnarsson J. Saladin T. Czosnyka
Th. Byrski
530 p.m.

RECEPTION




MONDAY
I. SUPERDEFORMATIONS
P. Twin Shape co-existence and shape changes 1in ]520y
M. de Voigt y-ray correlations and conversion electrons of
superdeformed states in 752Dy
S. xberg Feeding, spectroscopy and decay of superdeformed
states
II. HEAVY RARE EARTHS
H. Hiibel High-spin structure of 1ight Hf isotopes
R. Lieder Study of high-spin isomers in 18005 with DSIRIS
£. Marshalek Mixed alignment in the Os region
111. SINGLE-PARTICLES CONFIGURATIONS
M.A. Deleplanque Particle-hole states in '>Coy
M. Piiparinen Structure of ]4BGd
K.H. Maier Spectroscopy and moments of Po isotopes with
14 <N <126
Iv. BAND TERMINATION
M. Quader High-spin states in ]54Dy
D. Headly Comparison of experiment and theory for high spin
states in 24!9 and 25"9
1. Ragnarsson Spectroscopic consequences of shape changes and shape

co-existence at high angular momenta

106¢



V1.

VITIL.

106¢

TUESDAY
CONTINUUM PROPERTIES
I. Y. Lee High-spin nuclear structure studies using the spin
spectrometer
F. Stephens Correlations in the y-ray continuum
G. Leander Rotational E2 strength function
CONTINUUM PROPERTIES
Th. Dossing Damping of rotational motion
R. Holzmann Continuum lifetimes in ]520y
C. Baktash Energetic M1 transitions: a probe of nuclear

collectivity at high temperatures

LIGHT RARE-EARTHS

P. Nolan Study of nuclei near A = 130 at very high spin
D. Frssan Band struclure in A = 130 - 140 y-soft nuclei
E.M. Beck Spectroscopy of ]35Nd

NEW TECHNIQUES

Th. Lindblad Analysis of multidimensional y-ray coincidence
spectra

0. Ward The Bw spectrometer

J. Saladin Results from the Pittsburgh multidetector array

Th. Byrski y-ray spectroscopic studies at the French crystal
castle



IX.

XI.

106c

HIGH TEMPERATURES

R. lJanssens

A. Goodman

C. Gossett

TRANSFER REACTIONS

D. Cline

J. Gerl

pP. Ring

TRANSITION REGION
L. Riedinger

J. Wood

M. Guidry
SHAPES

T.L. Khoo
N. Koller
T. Czosnyka

WEDNESDAY

Suppression of neutron emission in heavy-ion induced
fusion reactions: entrance channel effect and/or
superdeformed shapes

Finite-temperature HFB calculations in rare-earth
nuclei

Nuclear structure of heated nuclei from the
statistical decay of the giant dipole resonance

Heavy~-ion induced one and two neutron transfer
reactions as a probe of high-spin coilective states
Nuclear reactions at the Coulomb barrier

Diabolic pair transfer and oscillating behavior of
backbending in rotating nuclei

The systematic occurrence of i]3/2 neutron and

hg/2 praton crossings in light Ir, Pt, Au nuclei
New results on shape coexistence in the light gold
isotopes

Microscopic calculations for high-spin properties

using Fermion dynamical symmetries

144Ba

Indications of octupole shapes around
Extension of transient field measurement of magnetic
moments to higher spin states

£2 properties of the nuclei studied via heavy-ion

Coulomb excitation



XITI.

XIv.

106¢

LIFETIMES
J. Bacelar
N. Johnson
Y. Chen
MOMENTS

G. Hagemann
M. Hass

H. Emlting

THURSDAY

Collectivity at high spins

Studies of collective behavior of nuclei at high spin
from Vifetime measurements

E2 properties of high-spin states--mulitiband mixing

model

al = 1 transition rates
Huclear polarization and the sign of nuclear
deformation at high spin

‘High-spin g-factors and lifetimes in N ~ 90 rare

earth isotopes
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M. de Voigt y-ray correlations and conversion electrons of

superdeformed states in 152Dy
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R. Lieder study of high-spin isomers in 18005 with OSIRIS
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220 Lins
108.6

Partial level scheme of l8005 as
populated by the high-spin isomer.
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SHAPE EVOLUTION
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M.A. Deleplanque Particle-hole states in ISDny
L.B. L.
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1y cd + ‘oAr at 175 MeV. In the

The nucleus 'soDy was produced by the reaction
spectrum shown, o ‘;’:ng/cm" lead-backed target was used,producing 230 million events,
The figure shows a triple coincidence spectrum with a double gate on the (new)
%53 keV line(45%). The energies of the new lines are written in bigger characters.
Thus, there were sufficient statistics to select and separate the many parallel

decay pathways of this nucleus.
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XBL 868-3184

ENERGYIMEV]

F\'Jun 2.

Level scheme of "oDy. It can be interpreted with the Deformed Independent Particle
Model (DIPM) of D@ssing et al. which is successful in predicting the aligned states,
There are three regions: up to spins 20-22, valence particle configurations; up to
spin 32,one and two particle-hole (p-h) configurationsj above, higher number of

p-h configurations.
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The Sife ! d!lb neutron hole orbitals drive the nucleus Dy towards large oblate
(&"—0.2) in the states which contain these holes, This nucleus is deformable because
it has already four valence nucleons in the equatorial plane. ';"Dy, with identical
particle configuration (no holes}), is much less deformed and still shows a multiplet

structure,
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F«'gure 4.

Assigned configurations above spin 20, The numbers in parentheses are the calculated
(DIPM) energy values for the aligned state of each configuration. The small mumbers
above each level are the number of neutron and proton particle-holes respectively.
The most important feature in that nucleus is the breaking of the proton core (e,g.
leftmost thick cascade in fig.2) and of the neutron core (e.g. rightmost thick
cascade in fig.2) at the same energy and spin in parallel cascades, This is probably
a result of both deformation effects and of the higher number of available highespin

neutron orbitals,
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Structure of MaGd
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Spectroscopy and moments of Po isotopes with 114 ¢ N ¢ 126
K. H. Maier, HMI Berlin and LLNL Livermore

Quadtupole moments have been measured by perturbed angular J.:stribution
in a Bi s:.ngle erystal, following pulsed beam excitation, for the
isomers in neutron magic 210Po: (nh9/27~ 8+), (@h9/2 il3/2 ,1l-),

{208Pb 5-T h9/2%,13-) and (208Pb 5-Th9/2 i13/2,16+). We used the
209Bi(t, 2n)210Po reaction with the LLNL spectroscopy setup at the
LANL tandem except for the 1ll- level measured by 209Bi(15N,14C) at

HMI. Q(8+)=-57.9(18) fm is derived from B(E2,8+96+) and serves

as calibration of the electric field grad:.ent. The experimental results
Q(11-)=~99(11) fm?, 0(13-)=-94(8) and Q(16+)=-136(5) allow to extract
Q(Wil3/2)=-56(12) fm™ in agreement with theoretical predictions.
Q(13-) - Q(8+) = Q{16+) - Q(11l-) = Q(208Pb 5-) follows from the
structure of these isomers and gives Q(5-~}=-36(9) rsp. -37(13).

This agrees uth the main component o: the. 5- level, namely.

Q(v g9/2 pl/2 )=Q(yg8/2)= -29(2) fa% from B(E2, 210Pb 8+ » 6+)

but might indicate a small softening of the core due to the

. Pl/2 hole.

0.201 210;‘«9 1= 11" E, = x'.isz keV l
I l

: E J_ !hl

R(1)
/

0 S0~ 100 150 200

time[ns)’

—_——

f
Q.4Q
£ 208g | = TG"-' E, 685 KeY

timefns]

Measured and fitted theoretical quadrupole modulation patterns
I(0 ,t)/1(90 ,t) in a Bi single crystal.
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Spectroscopy of 198,200Po with the 182,184W(20Ne,dn) reaction at
Vicksi shows 8+ and 11- isomers with the same two proton structure
as in 210Po, which is clear from their g factors. Also (vVil3/2 7 12+)
isomers are found that agree in excitation energy g factor and
B(EZ) value with the corresponding states in Pb isotones. .
The B(E3, 11--8+) values increase sharply with falling neutron
number reaching a collective value of 25 Wu. in 198Po. This is
surprisingly large, considering that the (i13/2-?h9/2) spin £flip
transition is hindered by a factor 20.
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0. Headly Comparison of experiment and theory for high spin
states in 24Hg and 25Hg
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SPIN ALIGNMENT AND BAND TERMINATIQNS AT VERY HIGH. ANGULAR MQMENTA .
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If neutrons and protons are exchanged and if the N=82 gap is exchanged by
Ba can be characterized as having ~40
valence particles outside the 114sn core in the same way as the muclei
around 156gr are characterized by having ~10 valence nucleons outside
the 146Gd core., This indicates the possibility of band terminations also
in the former region. The lower part of the figure illustrates the high<j

the Z=50 gap, the nuclei around

shells available for the valence nucleons in Both cases,



El)- £n,(7) (Met)

51

7228 Correcrive BAnos: €~ Oas- O 10
2 56 aZ‘ IJJ 10°
. s IO
2 '\ ‘\
\ .
B .)€ * \
/ NN A\ \
)i
1r

., %\
s\
TerminATING STATES: N

o= %’/‘ Jf’z)%“/z)jzo*

T, = TCgn e lhon)],,

01 [@% 32,54 ( h"/z)] 157 %"

‘ja‘f [Z}v/‘z)‘, /:.)] 20* 19+
10

0 7 /ﬂ 30 40 50

Calculated collective bands in 1228a having at least five neutrons
in the h

1172 shell (i,e, at least three holes in the N=64 core)

and down-sloping terminating bands with three or four ‘nu/2 valence
neutrons. The six encircled terminating states indicated have the
proton configurations 7 P combined with the neutron configurations
‘)2,3,4‘ !
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The upper par:t of the firure indlcates that with the Fermi level in the
itle of a sneil, an aoprouimare Z(I+l) tand s fermed (no paizing),. :In
the lower -art, the _and wnhichk results Zrom & cressing single-narticle

2 iz added. It 13 also indi

!

cateé that on the averase, tha energy
increases by the ritil bodr moment of ipertia i.e. with o band-crossinzs
cvesent, we will in many cases Zind ¥ % F)= J.;.. Furthermore, at low
spins, the mairinc will change tie band structure but as these bandi-
crossings largely occur keczuse of nairing, they are not relevant a2t Zither
srins where nairinc is small or varishing,
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In the extreme case of band terminaticns, it is indicated how

the nucleus finds its way through the deformation plane to avoid
band crossings. Thus, the "N=90" gap is present from the collec-
tive rotation at low spins all the way to the aligned state when
the 8 valence neutrons contribute with 30 spin units., Such shape
changes is one important factor leading to large values of 3#2).
pParticle numbers are encircled while approximate spin contribu-

tions are given in squares,
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I. Y. Lee High~spin nuclear structure studies using the spin
spectrometer
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Table I. The y-ray spreading width determined from double
correlation spectra

g (Ev)(KeV)
k = 15-17 k = 18-20 k = 2124
Ey K15 D15 HCI8 D18 H<21 D21 (MeV)

1.0 30(3)  33(4) TE) 304 33(8)  34(6)
1.2 - 35(16)  4s(IT) 4a(EI}  43(11) 43(5)
1.4 - - - 4g(2n) 56(17)

Table II. Ratio of the experimental valley depth to thé
calculated value

[
k = 15-17 k = 18-20 k = 21-24

Ev K15  H15 HQ8 D18 w21 D21 (MeV)

1.0 0.13(1) 0.16(1) 0.12(2) 0.5{(z) 0.10(1) 0.11(2)
1.2 - 0.06(2) ©.05(1) 0.02(Z) 0.06(2) 0.156(2)
1.4 - - @.04{1}) T 0.66(2)
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Conclusions

1) Gamma ray with narrow spreading width has intensity ¢ 15 %

2) The intensity is indepent cf fH&K»

3) The double and triple correlation properties are similar

4} It is possible to study up ta five fold carrelation
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F. Stephens Correlations in the y-ray continuum
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CrowedL

Fig, 1, Gated spectrum from the system; 48Ti +* 124Sn -isaﬂf ¥ ., The gate energies are
indicated, and the dip areas run from about 30% of one transition at 0.8 MeV to no

measurable dip at 1.2 MeYV.
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a. 12— 19y MeV.
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e oA+ 1% M,-i"“N J;— } 4. «A"_uvsn >'%F _+
b.?;- L.1b MeV. 0:b = Llb MCV.

L T T

XY 1o Mey, ¥ 0.2 Lo MeV, +8

Opr +100Mo -9136Nd+ + The channel

widths and effective gate width are 4 keV, and individual gated spectra have been

Fig. 2. a,b. Detailed dip shapes for the system:

shifted and added over the indicated energy regions., For each gated spectrum a normaliz.
full-projection spectrum was subtracted to remove large scale variations., ¢,d. Single-
gated ( dark line) and double-gated (light line) spectra for the indicated systems, The

effective gate width is 8 keV, and spectra have been shifted and added over the indicatec

regions,
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Obcevva tion Conelusion
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40 T T T 1 T 7 1

= Entry hmnp /
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Z C W
w /
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O | 1 i ] 1

20 40 €0
1

Fig. 4. Damping width,r,‘..t. calculated by Lauritzen,Dgssing, and Broglia, superposed
on some schematic cascades. Those cascades below the onset of the major damping give
rise to the resolved lines and the narrow dip, The observed broad width corresponds
to the large ﬂ.i calculated above ~1 MeV excitation energy. The experimental values
for the broad width,#300 keV, seem larger than the calculated values,»100-200 keV,
Also there is no evidence for the narrow width 100 kev) predicted at high excitation
energies due to the motional narrowing, Such narrowing would produce dips at the

highest ¥-ray energies, which are not observed,
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Band structure in A = 130 - 140 y~soft nuclei
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Spectrescopy of 5 Nd

E.M, Beck, J.C. Bacelar, M.A. Deleplanque, R,M. Diamond, R.J. McDonald
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135Nd data
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EXAMPLE oF REDUCTION METHOD:

Feot = A<l(T-2(1-3+1)] + €
AE = Bt (T42)- E{-& ( I;) -
=HA-LI- 4AL{-3) - Ey (1)
' e o

constant

NN NN

REDUC.T(ON )
EZ! > EF& > E!|
{ Bx=Ey— By —
Ey=Ex~Eyp —

' |
| LLLLILLILLLL g,
' )
E
v EX:
Eay
: ‘.
L Ll e
| — i



&

P

93

S w. ), Xo |, Yo 2, 350° 206 WA GMAYS
DIFFCORR Xo£2-£1 Yoll3-12 <hbwl3+-20%

ORI PN WU NI SR DR SR R S B

g

-

Charne! sumber
N P AP SV O 3V O VL 0.
K“l

L S B B B

o o o

o«
=
B L LA B L B

v e . .
Ne e . .o .
N a8 o . .
s 8 e 8 s v - «f
T ittt rrrrrrrorrt’
" W P W e % e MmN nNn @ NN

Channel sumber

1 Ea-€2

a8 5 e & ¢ @ &
© & » o & uw & o
> @ e s ¢

CoT 1N MATRIX OF REAL DATH
DKDOCS.GAT 18:50:53 29-MAY-§6

Gate: Par ). Peak: 70- 85 775keV = LATEO ERERGY
" 1 : i i i

Contont bevels :

0O 1< 30EN

O 2 SouE

8§ 3 2%E0-.
| 4 300,
B 3 1508
B 6 100804
B 7 1.2%2.08.
[ NRE * B

@ ¢ 170

- 234E40
SOME
73384483
1.00R.0¢
125804
1.502:0¢
[B: 2
- 200R400

@ %> 20004

fere A=A’
mm§F~P.~0n~\ LQ\T%

A

29-MAY-86 18:57:47
122BA DIFFCORR+KERSTIN GATES X=E2-E1 Y=E3-E2 10keV/ch 55kbl. low M)

7200 —{
) Posinon of
7100
| T & THis peAw
7000 — DETERMINES

THE RothR Nowal PARAMERER

_mm_mo
AO —nw<\nr

L L DL IR A I

V1T

-

0
hannel number

@
3
s

PR

C

L3



94

Yy, ~
. ’_’j)roposn/ for a ):aﬁonalc '.1cz'la'("u e

THE 87 SPECTROMETER
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Université de Montréal
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CANADIAN 83 SPECTROMETER

72 BGO Detectors (60 Hexagonal, 12 Pentagonal)
equal solid angles covering 95% of 4x forms a
spherical shell 6.7 cm thickness of BGO.

inner cavity takes a 22 cm diameter chamber.

20 HPGe Detectors (243 efficiency) suppressed by
axial BGO Detector Systems.

Total collimated solid angle is 5%.

Front face to target is 22.5 cm.

Weight of Detectors supported is 1720 1bs.
HPGe Petectors view the target through 20 holes
in the inner ball.

The instrument is spherically symmetric
eg. Phototubes emanate radially from ball
detectors.

Funded at K$ 4995 on 1984 July Ol.

Scheduled completion 1986 Oct. 31.

Shared funding between Canadian Universities and
Atomic Emergy of Canada {Chalk River).
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Suppression of neutron emission in heavy-ion induced

R. Janssens
fusion reactions: entrance channel effect and/or
superdeformed shapes
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Conclusions

In the mean field a./’Fr_okl'mcfl'oﬂJ
reising The Temperalure induces a
varie ry of P/-; ase Tramsi/Tions.

Pa-l'r correlalions : Su/perf/ul'el — pormal
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Nuclear structure of heated nuclei from the

C. Gossett

statistical decay of the giant dipole resonance
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Heavy-ion Induced One and Two Neutron Transfer Heactions as a Probe of
High-Spin Collective States

DOUGLAS CLINE

*
Nuclear Structure Research Laboratory
University of Rochester

Strong collective excitation Inherent to heavy-ion reactions implies that one
and two nucleon transfer can be induced betwesn states carrying many quanta of
collective excitation. This opens the possibility of probing the dependence of
single-particle and pairing degrees of freedom on collectlve excitation. One
and two-neutron transfer reactions have been studied at the Holifield Heavy
Iun Research Facility using 5MeV/nucleon *°Ni and ''®Sn projectiles and
18111620163316%py tangets'’?, In addition one-neutron transfer has been
studied® for 325MeV 3°Ni on a 2?5U target. The target-like and projectile-like
fragments were observed in kinematic coincidence using position-sensitive
parallel plate avalanche detectors in coincidence with the deexcitation gamma
rays observed using the Spin Spectrometer which comprised up to 14 Compton-—
suppressed Ge detectors and =60 Hal detectors. The Spin Spectrometer was usgd
to measure the total energy and the multiplicity of the deexcitation gamma
rays from the reaction products.

At the grazing angle the coincident gamma-ray spectra are dominated by the
inelastic, one and two-neutron reaction channels. For these channels the
reaction selectively excltes states adjacent to the yrast sequence, such as,
rotationally-aligned two quasi-particle states, up to spin 30 with large cross
sections which is consistent with a direct process for the transfer. -That is,
this reaction populates a distinctly different region of spin and excitation
energy compared with other reactions. Moreover the deexcitation spectra are
clean even for transfer on 2°%U opening the prospect of studying high spin
states to spin 40 in the actinide nucle! unimpedad by the fission channel. It
is shown that the exponential radial dependence of the two-particle transfer
form factors at large separation distances for very heavy ion collisions is
anomalous leading to large cross sections for distant collisions. It is
demonstrated that this effect depends on the angular momentum of the states
excited and is not due to Intrinsic excitation of reaction fragments.

The results of this work and related studies were reviewed and the
implications of using such reactions as a spectroscapic probe of selected
states near the yrast sequence was discussed.

* Supported by the National Science Foundation.

! M.W. Guidry, S. Juutinen, X.T. Liu, C.R. Bingham, A.J. Larabee, L.L.
Riedinger, C. Baktash, I.Y. Lee, M.L. Halbert, D. Cline, B, Kotlinski, W.J.
Kernan, T.M, Semkow, D.G. Sarantites, K. Honkanen, M. Rajagopalan, Phys.
Letts. 163B (1985) 79.

2 S, Juutinen et al, To be published 1986

®C.Y. Wuet al, To be published 1986
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J. Gerl Nuclear reactions at the CouTomb barrier
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Diabolic Pair Transfer and Oscillating Behavior

of Backbending

P. Ring and R.S. Nikam
Physik-Department, Technisch Universitat Minchen
and L.T. Canto

Instituta de Fisica, Univ. Federal do Rio de Janeiro

I T I
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Fig. 1 Pair transfer matrix elements <A+2,I|S*]A,I> as a functi?n of the angular
velocity for various pairing parametsr & in the nucleus “°®Hf. An
ascillating behavior is found, which is in close analogy to the
pC-Josephson effect in solid superconductors in a magnetic field, where
the amplitude of the current oscillates with the strength of the flux
going through the junction. We call the regions, where the matrix ele-
ments vanish, regions of "Diabolic Pair Transfer®.
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The same oscillatians occur in a deformed single j=13/2 shell. The
number of oscﬂlatwns depends on the arbits {v,v) to which the pa1r is
transfered. v 1 +2... are ordered with respect to the energy, i.e. for
small w-values v = 1,2,.,. corresponds to K = 1/2, 3/2, 5/2,... The
qualitative pattern depends Tittle on the gap parameter 4,
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Fig. 3 The oscillations can be understood easily for A = 0, where the transfer
matrix element is just the spatial overlap <v|{T[V> of the two singlepar-
ticle wavefunctions obtained from the diagonalization of h = wjx, For the
large K-values K = 13/2, 11/2, ... these wavefunctions are represented in
a basis quantized along the x-axis. In this hasfs they behava 1ike
wavefunctions of an harmonic oscillator shifted in momentum space. For
K = 13/2 the overlap is decreasing with w, but it stays always positive,
For K = 11/2 it has one node, for K = 9/2 it has two nodes etc. For the
small K-values early alignment gives vanishing overlaps and reduces the
number of nodes.
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Fig. 4 The oscillating behavior of the interaction matrix element between the gs
band and the s-band as a function of the chemical potential. The full
lines are the exact results obtained by Hamamoto et. al. The dashed
1ines correspond to the approximation where the off diagonal matrix ele-
ments of the pairing tensor in the rotating frame are neglected., The
critical "diabolical” points, where this matrix element vanishes are in
this approximation identical to the points, where the pair transfer
matrix-element <v |t [V> vanishes, i.e. to the regions of "diabolic" pair
transfer
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Fig. 5 The probability to excite a deformed target nucleus 160Dy by coulomb

excitation up to spin I with simultaneous transfer of a Cooper pair in
sudden approximation at 180°,
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New results on shape coexistence in the light gold

J. Woad

isotopes
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Indications of octupole shapes around M4Ba

T.L. Khoo
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TABLE 1. Electric dipole transition strengths in 14%Bs and 146p,,

BE)  lamer do B 507 Aha o Foon o

NB
2E2)
a) t
a(nz/n(fz) B(El)/B(E1),,
!Y Ii' > If'f IT
keV
dhy,
317 7"+ 8 4.3(0.9) 0.16(3) 0.33(6)x10~3
39 7" + 6t 16.5(1.5)
509 st + ¢t 36.7(2.9) 1.06(34) 2,3(7)x10"3
116 st + 7 2,3(0.6)
418 9" + 7" 15.1(1.4) 0.43(6) 0.93(12)x10"3
302 9= + gt 18.0(1.5)
574 to* + ot 7.2(1.1) 1.27(36) 2.8(8)x10°3
272 1ot + 9" 3.8(0.9)
506 11" + 9" 13.7(2.2) 0.68(18) 1.5(4)x10"3
235 11 + 10t 4.,7(1.1) :
46p, .
204 [ RS 20.0(2.8) 0,0018(3) 4.5(8)x10"8
s11 5 + 4t &t 17.5(2.8)
325 7"+ 85" 27.5(3.8) 0.0088(21) 2,4(6)x10™3
390 7= + 6t 5.0(1.3)

’n(:z-z{¢o{) for 1%%p, = 0,23 o2b2 for 146p4 = 0,29 22,

Ya(e1)y for 14%ma = 0.0173 o?b, for 140ma = 0.0174 o2b.
A conctlnt quadrupole moment was assumed for each nucleus, although an
ncreass with spin is possible.
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N. Koller Extension of transient field measurement of magnetic

moments to higher spin states
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E2 PROPERTIES OF THE NUCLEI STUDIED VIA NEAVY-ION COULOMB EXCITATION

T.Czoenyka, ISRL’ The University of Rochester, Rochester, WY 14627

A major progress, stimulated by phe availabildity of the heavy-ion beams,
has occured over the last flew years in the field of heavy-ion Coulomb
excitation. Recently developped experimental techniques - such as the
position-sensitive particle detectors and the Compton-suppressed Y-
detectors - made possible to perform the multiple Coulomb excitation
experiments ylelding a large amoumt of high quality data which can be
acquired during a relatively short accelerator run. The data collected
using these technigues uniquely determine the full sets of the E2 matrix
elements coupling the accesible levels, thus providing the complete
description of the dominating electromagnetic properties of the nuclel. The
availability of the extensive experimental data has, in turn, prompted the
developpment of the sophististicated computer software, capzable of handling
the whole information resulting from a given experimental program to model-
independentiy determine the electromagnetic properties of an investigated
nucleus. The sample results shown were obtained using the Coulombd
excitation data analysis code GOSIA, developped at the Nuclear Structure
Research Laboratory of The University of Rochester as the result of the
Rochester-Uppsala;Harsau collaboration. The experimental work has been
carried out at NSRL, LBL, BNL and TLU (Upﬁsala).

* Supported by the Natiomal Science Foundation.
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J. Bacelar Collectivity at high spins
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Studies of collective behavior of nuclei at high spin

Johnson

N.

from lifetime measurements
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C mm»snfs os the bcnlm.‘xiu’ calculat ons
for E2 pMpcrfics of hlﬂ: spin stales

Y. S. Chen , P.Semmes and G .A. Leander
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Known moments

169
M. Hass Nuclear polarization and the sign of nuclear
deformation at high spin

Q Moments of isomeric states

20k 0 Sign unknown
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Table 1

.. Summary of Q-moment measurements: the values of Ty;3, g and |Q| are from previous .

experiments (see text); sign of Q determinations and Py values are from the measure-

ments reviewed here.
L "]

State Ty/a[ns] s P Qle.fm?)
84Fe10%) 357 +0.728 0.18(5) ¢9.7(4)
@ ") 1700 -0.18 0.06(2) $51(3)
R S S < )
131Ce(107) 308 -0.187 0.12(3) 4132(12)
@ 1428m(7-) 170 -0.06 —_ $112(27)
144Gd(10%) 130 +1.276 0.10(3) *146(6)
147G4(13/2%) 22.2 -0.037 - o73(7)
@ . W7Gd(27/27) 26.8 +0.840 0.11{2) *126(8)
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