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Motivation: The Pygmy Dipole Resonance

Interpreted as
vibration of excess
neutrons against a p-
n core.

GDR
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Motivation: PDR in deformed nuclei

D — I GDR splitting - Oscillation along and
perpendicular to symmetry axis

A. Krugmann, et. al. (2014), (to be published )
Courtesy of Peter Von Neumann-Cosel
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PDR splitting = oscillation of p-n
core against n-skin along two axes
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Motivation: Evolution of PDR with
deformation

Investigated in 1321965 using RQRPA formalism

D. Pena Arteaga, et. al. PRC 79 034311 (2009)
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Deformation quenches the isovector dipole response in

the PDR region




Motivation: Evolution of PDR with
deformation

Investigation with liquid drop model calculation

M. Faccioli, J.A. Lay, A. Vitturi, M.V. Andrés, E.G. Lanza ( to be published)
Courtesy of E.G Lanza

T T | T T . . .
0.8 . 251 B(EL) isovector _
< 0.6[ . 20 f B(E1)1Y_,-
E -  R(B) = o
— 0.4 - & 1.5 B(El)Kzl—
‘g 0.2_— . B _-
- ) o5 - :
i 0.0 : L b b
02 ., .y 4 4 A -04 -02 00 02 04
=T Tt B,
0.4 isoscalar | T e R BRI
~0 2-_ J " ] 2.5[ B(E1) isoscala .
3 . ] \ !
E N ] 20 R B(E1)ES
= ] < 15] : - B(E1)17, -
& -0.2F - & | _
1.0
- I K=0
- -0.4r Kot 0.5
L K=1 ____f_}f-"
0.6 = 0.0/ L .
: : . M R N -04 -0.2 0.0 0.2 0.4
0 2 4 6 8 10 12 B,

r (fm)
Comparison of ratio between the transition probability of K=0 and K=1 for
the isovector and iscoscalar component
—> Variation in ratio for isoscalar case is stronger 5



Our study

« 15%.144Sm(a,a’y) at 120 MeV at the iThemba LABS

= Using the K600 magnetic spectrometer in 0° mode and BaGeL
(Ball of Germanium and LaBr detectors)

ccccccc

U
VY,
7 iy

Aot
;_\. 8
—Q
(pt)

S

| \\‘Q znS focel plane " \}}!-\l“\“‘i\\“!“-“\““m

A coil
=

At the K600 focal plane: BaGeL:
1 XU VDC (position and angle)

8-12 HPGe Clovers
1 plastic scintillator paddle (PID)

2-6 large volume LaBr3:Ce



Data Extraction
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Particle
identification and
selection cuts
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Data Extraction

K600

Rigidity calibration using known peaks in 2*Mg
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Data Extraction

Particle BaGel
identification and
selection cuts o Performed using %°Co, 13’Cs, >®Co, 1>2Eu and

AmBeFe radioactive sources

24Mg E, for E, = 6.4 MeV calibrated with *>2Eu parameters
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Particle
identification and
selection cuts
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Particle
identification and
selection cuts
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Particle
identification and
selection cuts
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Data Extraction

Measuring high-energy y-rays with Ge clover detectors
° M. Lipoglaviek™*, A. Likar®, M. Vencelj®, T. Vidmar", R.A. Bark",
PartIC].e E. Gucorgu;c»’ab. F. Komati®, J.J. Lawricb,JS.M. Maliage®, S.M. Mullins®,
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Fig. 2. Measured efficiency calibration data for the eight Clover detectors
of the AFRODITE array in the energy range between 0.1 and 20 MeV {full
. circles), compared with the calculated results (dashed line) obtained with
Eff.ic:len.cy the GEANT package [8]. The upper curve corresponds to the add-back
Calibration detection mode and the lower one to the direct mode.




154Sm Preliminary results: Co-incidence Matrix
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154Sm Preliminary results: Ground state decay projections
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Summary

o The Evolution of the PDR with deformation is being investigated using
the (a,a’y) reaction in 144Sm and !'>*Sm @ iThemba LABS

o Preliminary results for of 1>*Sm show population in the region
of interest

. *Sm experiments set to take place in November 2018

Next steps for 1>4Sm analysis

o Geant simulations for efficiency @
higher energies

o Deduce angular correlation

o Extract cross sections
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