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Shape coexistence

N~90 nuclei have excited states with a different
level of deformation than their ground states

K/‘ ""Sr . quo ‘o oe,w'\SZ‘llng \5/7@9&5
coexrs Z".”'j Shapes (/es55—deformed® more—detormed)
(oé/a‘Z‘e@pro/((Z‘e>
SD
deforred M - 60 . C’,oexf\SZ‘/'ng Shapes
5/9/']er/'c a/ (les5S—deforredRrrore—deforred)
40 C a %

Lsland of inverSion: coexisting shapes
A 0 (dete ormea(®5p/7eric a/)
spheric a/
defornsed



Motivation

250 | | | | | | | | | |
E 200 +—e Nd (Z=60) ]
E Sm (Z=62)
S50 e Gd (Z=64) _
0 — Er (Z/=68)
+~ 100 - -
=
E -
o

o
<
|
':
\
|

Rys=3.33
—Rotor

R,,=2.0
—Vibrator

Neutron Number



TRACKS PER 0.5mm STRIP

Strength into N=90 nucleus *?2Sm
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N=90 strength in °*Gd, 1°Sm
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Why transfer reactions?

Two-neutron transfers probe pairing
correlations in the nucleus

The reaction will not carry off much angular
momentum, favouring L=0 transfers

Strength of 0" states in residual nucleus related
to pairing mechanism



162Er(p,t)1%VEr reaction

Triton

Proton

160EI’

Angular distributions are compared to DWBA

calculations using FRESCO to extract angular
momentum

Single-particle content 1s not known for two
neutron transfer reactions — is this a problem?




Single-Particle Dependence
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Experiment

162y (p,t) 160 Er
experiment
conducted at the
Maier-Leibnitz-
Laboratorium,
Garching, Germany

22-24 MeV proton
beam supplied by
14MeV Tandem Van
de Graaff
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Q3D Magnetic Spectrograph

Q3D magnetic
spectrograph
momentum analyzes
reaction products using
a focal plane detector
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do/d€2 (mb/sr)

DWBA calculations - 0, and 2,7
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We are able to extract the angular momentum
transferred in the reaction using the shape of
the angular distribution!



Relative Cross Section
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160Ky spectrum at 30°
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Isotopic trends 1n 0" states

There is a shift in the A R R
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Summary

7 new excited 0" states under 2.5 MeV
1dentified with 0," population ~19 %

Low-lying, highly populated first 0* state
consistent with the shape coexistence picture

162,164,166,165Kr(p,t) part of an experimental
campailgn at MLL investigating collective
paliring transitions
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Interpretation: Pauli-blocked v, /,

.- o Kkesz 0, called “second
x — 155Gd91 vacuum state” due
1200
keV)| ez 996 keV to the resemblance
1000 - 20 K, =2 of level scheme to
GS excitations
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Similarity to v,,, orbital

Indication that

the o* strength
o tracks with the
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What does this
mean?

3000 | : | |

2000

> 1500 —

Energy (keV)

1000 —

500 [~ -]

I I I I I | | | | I I
0
00 01 02 03 04 05 06 97 08 99 100 101 102
Neutron Number




155(Gd band structure
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do/dQ (mb/sr)

Single-Particle Dependence

2" Single-Particle Dependence
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154(3d level scheme
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Comparison to °*Sm level
scheme
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Transfer strength in N=90 region

Large GS—GS
transition strengths
until 1%2Sm, 1°4Gd

For N<90
population to 0,*
and 05" strong

For N>90
population only to
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Configuration of 0, states in N =
90 nuclel

T660fH2"

2v are transferred from j1_ = " §¥Prolate”
down-sloping prolate to e :
up-sloping [505]11/2 b

oblate orbital o

This configuration-
dependent pairing
decouples the high density
of down-sloping prolate
orbitals from the low
density of up-sloping
oblate orbitals
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Formation of “vacuum”
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Nilsson Diagram
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do/dQ (mb/sr)

do/d2 (mb/sr)

Excited 0t States
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Focal Plane Detector
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162K r(p,t)10KEr transfer reaction

Composite Nucleus 62Er Triton Core Nucleus 10Er

¢ +v-®

0" Single-Particle Dependence

Proton

@ +

S=§1+§2
L=T1+T2
IL=S| <] < |[L+S|

\S =0
‘ J=L even-parity o'k i
states 1n most tnt 7 |

1070 I | | | I I o
0 10 20 30 40 50 60
Scattering angle (CM)

1‘13}2

Cross section (mb/sr)
T
2
(2% [}
Lf




