Naomi Marchini |N FN

Universita di Camerino

1336

Universita di Camerino and INFN Sezione di Firenze Istituto Nazionale di Fisica Nucleare

Internal Conversion Electron

peEBEEEE NN,
“‘.ni ..,..
. ‘a,
v
.
‘
.
‘e
e
.
*
(3
LLLLYT TS .
PL A Yo, A




Internal Conversion Coefficients

Ik(QL) ny”
I(QL) mgbs

e Experimentally we obtain: og (QL) =

e Compare the experimental a (QL) value with the theoretical a (QL)
values for different multipolarities to find a correct parity of the level

(3.4%)
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Assign level parity
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Electric Monopole Transitions (E0) AJ=0

¢ EO Transition Probability: . no L ,. 2
y B(E0;J — J') = o= (' || E0]| J)]

. , J'||E0|| J)|?

© Monopole Transition Strength: PP (BT — J') = i leRU i

Simple two levels model:
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Shape of excited states and mixing between them
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Electric Monopole Transitions (E0) AJ=0

e Experimentally we obtain:

e For J=J=0
Ik (EO)

9k (E0/E2) = 7 ")
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Electric Monopole Transitions (E0) AJ=0

A . - Ix(E0)
e Experimentally we obtain: qx(E0/E2) = Te(E2)
2+
0* EO+ E2 + M1
EO lEZ
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e For J=J=0 e For J=J#0
Ix(E0) off (M1)+ (1+q¢ %) -8 ol (E2)
E0/E2 _ K 11 K
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&K(Ez)
o If the E2 transition rate is known: #°(E0) = gx(E0/E2) x (B0 < (E2)
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4Se Recent Investigations

e K. Nomura et al., Phys. Rev. C 95, 064310 (2017) in
the IBM framework predicted coexistence between
spherical and oblate shapes
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4Se Recent Investigations

e K. Nomura et al., Phys. Rev. C 95, 064310 (2017) in
the IBM framework predicted coexistence between
spherical and oblate shapes

® In E. A. McCutchan et. al, Phys.Rev. C 87, 014307 (2013) the low-lying states
are described as a set of near-spherical vibrational levels mixing strongly with
a spectrum of prolate states
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ASe Experiment

® Performed at Legnaro National Laboratory last year

o Levels of interest were populated in the EC/[3* decay of "“Br produced via the
fusion evaporation ®Ni(*°O,pn)"“Br reaction

® The ground state of "“Br has a half-life of 24.5 m and the isomeric state a half-
life of 46 m

e Off-line acquisition: activation and measurement time of 31 min

® Bombarding and measurement cicles were controlled by our acquisition
system
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4Se Experimental Setup

® One HPGe detector
® Magnetic electron spectrometer
® Magnetic coils
® Si(Li) detector
® Spectrometer efficiency is constant from 150 keV to 1600 keV (~ 1%)
® Spectrometer trasmission Ap/p ~ 18%

magnet coils

@ vacuum valve

pole pieces

Hall probe
N L‘E f i
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vibration damper
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ps
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entrance channel \J

target
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ASe Experiment
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e EO transitions —» Mixing between 0* states and between 2* states

e o —> Assign levels parity
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ASe Experiment
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e EQ0 transitions —» Mixing between 0* states and between 2* states
v g°(0,* - 0,7)=0.28(8) (g* = 0.203(14))

e o —» Assign levels parity

v a (4,7 - 2,%)=0.00080(6) (a, = 0.000830(12))
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Spes Experimental Room

STS1 (SPES Diagnostic Tape Station)

MTAS/3IHEN (ORNL)

BDS+SLICES

.....
......
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SLICES (Spes Low-energy Internal Conversion
Electrons Spectrometer)

|
absorber +

@ Si(Li) detector

magnetic field

© HPGe detector

® Moving tape

e Plastic Scintillator

e Magnetic transport system
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SLICES
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SLICES Si(LI) detector

® Development in collaboration with the Julich
(Germany) research center

@ Diameter = 70 mm (active area ~ 3900 mm?)
® Thickness = 6.8 mm
® Segmented in 32 independent sectors

® Requested FWHM(@~1MeV) ~ 3 keV
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SLICES Si(LI) detector
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SLICES Efficiency

Distances: Source-Magnets = 50 mm, Magnets-Detector = 40 mm

20
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'-I-' 90Sr/PY source with 500 mm? detector

+ Simulation with 500 mm2 detector

I Simulation with 3" detector
i - |nterpolation

Efficiency %
o
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SLICES Tests
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SLICES Tests

low-energy part
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SLICES Tests

high-energy part
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SLICES Tests

high-energy part
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SLICES Tests

filter

cold preamplifier (FET)

1500s 6us 3.7keV

warm preamplifier
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To Do List

@ Finalize the mechanical structure design
® Test completed detector with proper sets of magnet
© Commissioning @LABEC in Florence

o Study the first SPES low-energy beams (the most intense expected beams
are Cs, RDb, Sr, Br, ...)
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To Do List

@ Finalize the cooling system
@ Finalize the mechanical structure design
® Test completed detector with proper sets of magnet
© Commissioning @LABEC in Florence

o Study the first SPES low-energy beams (the most intense expected beams
are Cs, RDb, Sr, Br, ...)

“Se

e Finalize the analysis

I

Obtain p#(EO) values Obtain a coefficients
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Thank you for the attention
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Selenium Isotopes (Z=34)

@ Several theoretical investigations confirm:

® For Z~N Se isotopes an oblate shape for the
ground state with a strong configuration mixing
for the low-lying excited levels, coexisting with a
exited prolate configuration

® For the heavier Se isotopes a prolate ground
state Is expected to coexist with an excited
oblate configuration

K. Nomura et al., Phys. Rev. C 95, 064310 (2017)
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Why Electron Spectroscopy?

e Obtain the a (QL) Internal Conversion Coefficients

l

Assign level Parity

e Study of Electric Monopole Transitions (EO)

l

Study the possible Shape Coexistence
and level Mixing
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