(A study of shape evolution around A~100 70,4,,,

A  How does subatomic matter

atom organize itself?

* What is the nature of the nuclear
force that binds protons and

neutrons into nuclei?
nucleus @ MeV

« What is the origin of simple
proton @ GeV

patterns in complex nuclei?
quark ‘ , y TeV
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CQ@ Study of shape evolution around A~100 ﬁ

Ground state deformation from HFB calculations

100

Rich variety of nuclear shapes

» Rapid variations with (Z,N)

> Oblate and prolate minima
— shape coexistence
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CZa  shape evolution in Neutron rich nuclei 70,4,,,

- Evolution of the 2*; excitation energy as a function of neutron
number in the A~100 region.

» Experimental evidence of shape transition at N=58-60.

« Experimental measurements of lifetime to determine
transition strengths (B(E2)).
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(A Experimental Procedure

Fission fragments '
%38
(Beam) 92U

. «._
9Be

Ta rget)

238U

(Compound nucleus) 237C

MWPC: Multi-Wire Proportional Counter
MWPPAC: Multi-Wire Parallel Plate Avalanche Counter
DC: Drift Chamber

IC: lonization Chamber
D: Dipole

‘ —

Fission fragments U <_
—
i 4
24-LaBrs \
(FATIMA) Agata (35 detectors)
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Target frame

Plunger: few ps-100 ps

MWPC: Multi-Wire Proportional Counter FATIMA: ~50 ps
MWPPAC: Multi-Wire Parallel Plate Avalanche Counter
DC: Drift Chamber

IC: lonization Chamber
D: Dipole

Fission fragments

MWPC

"4% .
W

24-LaBr;
(FATIMA) Agata (35 detectors)

SELEW.GEE] Pheniics 2019 28-05-2019 saba.ansari@cea.fr



CZa Advanced Gamma Tracking Array (AGATA) 70,%

AGATA is an array composed of high-purity segmented germanium detectors.

Strength of the array:
« Determine the interaction point of y ray by comparing it to the measured signal shapes.

« Reconstruct the path of a Compton scattered y ray inside the array.

35 AGATA detectors were Each AGATA crystal is AGATA project aims at reaching
used in the present work composed of 36-fold segments a 41t solid angle
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Raw Data File AGATA ANALYSIS

|
V

Crystal Producer

‘ Data replay (amplitudes,

V time,..)

Preprocessing Filter

Calibrated energy and time
V Spectra, cross-talk corrections

PSA Filter

‘ Pulse Shape Analysis)

V

Post-PSA Filter

| Recalibration, neutron damage
correction,)

Tracking

|
V

Merge

S. Ansari

PHENIICS 2019 — 27-05-2019




counts

CCa  Cross talk correction
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» Electronic cross talk effects are observed in segmented Ge detectors.

» Cross talk correction allows to recover the sum of hit energies.
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X
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before neutron-damage correction
after neutron-damage correction
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> Interaction of neutrons with Ge crystals induces lattice defects.
> Lattice defects are more susceptible to trap holes than electrons.

> Neutron damage correction is possible from the knowledge of the interaction position
and corrects for the deficiency of the charge collection.
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VAMOS ANALYSIS

S. Ansari
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(€A vamos Analysis

MWPC: Multi-Wire Proportional Counter
MWPPAC: Multi-Wire Parallel Plate Avalanche Counter
DC: Drift Chamber

IC: lonization Chamber
D: Dipole

238

\v :

Agata

Fission fragments

£ g

24-LaBrs
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DE LA RECHERCHE A L'INDUSTRIE

(€A vamos Analysis

MWPC: Multi-Wire Proportional Counter
MWPPAC: Multi-Wire Parallel Plate Avalanche Counter

DC: Drift Chamber
Fesion fragments ——
MWPC

IC: Tonization Chamber
D: Dipole
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DE LA RECHERCHE A L'INDUSTRIE

Which isotopes are accessible?

101Mo 102Mo 103Mo 104Mo

112Nb  113Mb | 114Mb 11ENh

111Zr 112Zr

9451

.- Strongest channel

95Sr

B5Er 87Br 91Br 92Br S4Br S5Er S5Er S7Er SBEr

S863e B6Se 905e 915e 928e 93%e S45e S53e

B0As S0As
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C22 Recoil Distance Doppler Shift method 70

counts
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a) cosO vs E,
b) cosb vs Ey.

— Left line: y emitted before the degrader.
- Right line: y emitted after the degrader.
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Ca Differential Decay Curve Method (DDCM) 70%

DDCM (singles)
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Ca Differential Decay Curve Method (DDCM) 70%

S

Mo 5%
0.7

i 0.6 E

DDCM (singles) s o

U2 4000( i 0.4F
e 450 um 03E
g 30001 0.2 ;_
= shifted un-shifted 0.1E

10|3 X (um)
DDCM (singles)

1% (x)
Qij (f) — I (x)+17. (x)

33073 41350} 50414 {3700 kil (it 390

Ey keV

SELEW.GEE] Pheniics 2019 28-05-2019 saba.ansari@cea.fr



Ca Differential Decay Curve Method (DDCM) 70%
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Ca Differential Decay Curve Method (DDCM)
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Ca Differential Decay Curve Method (DDCM) 70%
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DE LA RECHERCHE A L'INDUSTRIE

(€A Transition Strength
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DE LA RECHERCHE A L'INDUSTRIE

(€A Transition Strength
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DE LA RECHERCHE A L'INDUSTRIE

(€A Transition Strength
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CCa conclusion

> Fusion-Fission Experiment with a unique setup:
AGATA & VAMOS

> Study of exotic neutron rich nuclel
New lifetimes
agreement with literature

> Results support shape transition around Mass 100
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