' -7/ /Exploring Isomers and Beta Decay in Neutron-Rich Heavy Nuclei Beyond N=126

at the DESPEC Phase-0 campaign

-M.Kundu (IFIC, CSIC-UV)
-A.I.Morales (IFIC, CSIC-UV)
-M.Polettini (GSI)

et
%SPE(—I
s

D VNIVERSITAT
5 DGVALENCIA



Scope of our experiment

e Investigation of the scarcely

explored N = 126 shell closure

region

e  All the neutron nuclei beyond Bi

are formed by rapid neutron
capture process

° Benchmark nuclear structure
models around doubly magic
208Pb

Motivation

° To search for new isomers
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Some alpha decays
L1 identified by detector set up

e  To measure beta decay half lives of Pt and Au nuclei

e  To build decay schemes

e  To measure reduced transition probabilities

Region of interest




Experimental setup

A beam of 2*®U at 1 GeV/nucleon is collided 60— i e
with a °Be target to produce the nuclei by =
fragmentation reactions. S =
< E
The nuclei are passed through FRS to separate 2 30f
and identify them using Bp-AE-Bp technique . 5 0E 1
The nuclei are implanted in AIDA located inside 10 |
the detector setup O 10 20 30 40 50 60 70 80 90
Time (sec)
Fig 1: Structure of the spill cycle delivered by synchroton
B Plast AIDA
FRS Set up MUSIC 41 MUSIC 42 SCI41 scla2 :
Primary scl
Beam 22 I
TPC gJit TPC
21 I 22 J
TPC 41 C TPC 42 Wedge
Target . I I I ' slit d:grade" Degrader ﬁ DINTESPEC
Slit
S2
sci Wedge FATIMA
degrader o
DEGAS
Detector Set Up

Fig 2: Setup of the experiment




Initial Particle Identification:

The fragments produced in the reaction suffer a loss of energy according to their charge states in the intermediate
degrader in FRS

The fully stripped nuclei are selected for isotopical separation of the produced nuclei in a two-dimensional Particle
Identification (PID) matrix Z vs A/Q

FULLY-STRIPPED IONS

103

N

W

o

o
1

10?

«
=
[
S
o
e
S
~N 22

1 \II\IIl

102

0.46
10

AE in S2 degrader ( arb. units)

0.4 g 1 10

240 FULLY-STRI

8 ey ‘l L J [ £ =
1 P P PR P A RS SR I T N1
1800 1900 2000 2100 2200 2300 2400 2500 1800 554 256 558 56 560 264

Z (arb. units) A/Q (arb. units)
Fig 1: Energy loss in degrader according to charge states Fig 2: Initial Particle Identification




Detector Set Up

AIDA - DSSD

8cm

24 cm

Fig 2: AIDA-DSSD layer

e  Highly pixelated Double Sided Silicon
Strip Detector
e  Heavy nuclei implanted in DSSSDs sandwiched between [3 Plastic scintillators e  Consist of a DSSD of 24 x 8 cm?, 384 x
mounted in a SNOUT strips, 128 y strips

e  The pixelation helps to determine
e Y decay spectroscopy and life time measurements are performed with the hybrid position of implants and decays

FATIMA + DEGAS Yy array, consisting of 36 LaBr3 and 27 HPGe crystals e Thickness of the Si detector is 1mm



Preliminary results obtained from analysis with AIDA
Study of o decay
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Fig 1: Energy of a detected according to strips

Condlitions:

—qOO =50 0 50 100
Ty - Toc (MS)

Only x strips > 196 are considered
No clustering

Removal of noisy strips

Only 1 layer of AIDA is considered

Fig 2: Time coincidence for correlation of Y with o decay

Only particles out of spill

[3 like particles 5 MeV < E < 20 MeV
considered .

Multiplicity for AIDA =1
Multiplicity for DEGAS =1
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Fig 1: Y energy detected in DEGAS correlated to the o energies
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3 decay of 21*Bi to 2*Po is
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Preliminary results obtained from analysis with AIDA
Study of 8 - y correlation
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y - B correlation study

— without any condition
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Condifions :

Only x strips > 196 are considered e 1 AIDA layer is considered

No clustering e Only [3 particles out of spill

Removal of noisy strips o [ like particles 0 keV < E;< 2000 keV

Multiplicity = 1 considered
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v rays are observed in
coincidence with [3 particles
with conditions:

® Multiplicity for AIDA =1
® Multiplicity for DEGAS <5



y spectrum corresponding to 3 - y correlation.
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Preliminary results obtained from analysis with AIDA
Study of ion-[3 decay correlation
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Condifions :

Only x strips > 196 are considered

No clustering

Removal of noisy strips

Multiplicity = 1

1 AIDA layer is considered

Only ﬁ particles out of spill

5000 keV <E_< 10000 keV are only considered.

Ions implanted in 1st layer of AIDA are only considered
Only [ particles detected within the same strip as the ion

are considered for correlation.
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B decay in a ion - 3 correlation time window ranging from -400 s to 400 s

Condifions :

Only x strips > 196 are considered
No clustering

Removal of noisy strips
Multiplicity = 1

1 AIDA layer is considered

Only [3 particles out of spill
{3 like particles 0 keV < Eg < 1500 keV considered

Ions implanted in 1st layer of AIDA are only considered

Only [3 particles detected within the same strip as the ion

are considered for correlation.
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Summary and Future Plans

e Experimental data obtained from AIDA for first 3 hrs of the experiment have been
correlated with the information obtained from DEGAS

e Extend our analysis on ion-[3 correlation

o Implement the y strips incase of high noise

o Implement the FRS information and correlate with information obtained from AIDA

e
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Study of beta - signals in AIDA

Conditions :
Only x strips > 196 are considered

No clustering

Removal of noisy strips

Multiplicity = 1

DSSDO ( upstream AIDA layer)

Spill scaler built with implantations of
AIDA

Only [ particles out of spill

[] like particles 0 MeV < Eg < 20 MeV
considered

Files used correspond to first 3hrs of
experiment with 1.5 g/cm? S4
degrader .
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