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Introduction

Overview of the experiments

2012: few nuclei investigated

206Hg 198,200,202,206Pb
’ ’

200pt 126

Rudolph/Podolyak: Quadrantic
evolution of collectivity around 2°®Pb

Gadea: Coulomb excitation of the
band-terminating 12+ yrast trap in >?Fe
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Introduction

Overview of the experiments

2014: completed 2 experiments, 2 experiments performed

206Hg 198,200,202,206Pb
’ ’

ZOOPt
204,206,208,212P0

126

Rudolph/Podolyak: Quadrantic

evolution of collectivity around 2°®Pb "

Gadea: Coulomb excitation of the =
band-terminating 12+ yrast trap in >?Fe

protons

Recchia: Transition rates and mirror energy
differences in isobaric multiplets
neutrons

46Cr 46V 46Ti
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Introduction

Overview of the experiments

Isomer data: Pb region, and one dedicated beam time

206Hg 198,200,202,206Pb
’ ’

ZOOPt
204,206,208,212P0

126

Rudolph/Podolyak: Quadrantic

evolution of collectivity around 2°®Pb "

+ isomers

Gadea: Coulomb excitation of the =
band-terminating 12+ yrast trap in >?Fe

1
Wieland: Pygmy Dipole Resonance around ®*Fe 62Fg, ®4Fe
X7
Podolyak: Isomeric ratio measurement in >*Fe

Recchia: Transition rates and mirror energy
differences in isobaric multiplets
neutrons

46Cr 46V 46Ti
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Standard setup
Production of relativistic beam m

Primary beam from SIS-18, 600 MeV /A to 1 GeV/A

05/12/2016 D. Ralet — AGATA-GRETINA



«\ Standard setup . L .
& Production of relativistic beam |28

Relativistic fission or fragmentation

SIS

Beam
ﬁﬂélll~
Target // Sl 2 \\\\

7/
//ﬁmﬂ_
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Standard setup

N

« Production of relativistic beam

Reaction products

Fragments
BSIS | S 4 )
eam H I I I I I I
Target l/// © S g\\\\\’ ________

ﬁmﬂ_
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Standard setup

w Production of relativistic beam m

Selection and identification of the fragments:
Bp — AE — Bp method

Fragments
SIS / S4
Beam Degrader T~
L =i
Target ~/// \ \\\\’ ........

K- Wul' %
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Standard setup

4 PreSPEC-AGATA setup
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Standard setup

4 PreSPEC-AGATA setup

Fragments
~150 MeV/A A
>l
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4 PreSPEC-AGATA setup

Fragments «
\ ~150 MeV/A A
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Standard setup

4 PreSPEC-AGATA setup

IdenUﬁcann
Z - AE - TKE

Fragmens
~150 MeV/A
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Standard setup

4 PreSPEC-AGATA setup

IdenUﬁcann
Z - AE - TKE
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Specifities of the setup

« Beam size challenge

C. Domingo-Pardo, NIMA 694 (2012)

Issue with the beam spot size: hitting the detectors

o) o)

Position Y (mm)

Position X (mm)
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:. Specifities of the setup
[rs
== expected efficiency versus reality m

C. Domingo-Pardo, NIMA 694 (2012)

Expecting at least 25 crystals
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Specifities of the setup

Measured efficiencies

Up to 21 AGATA crystals (2014)
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Specifities of the setup

Measured efficiencies

N. Lalovié, NIMA 806, 258-266 (2016)

For 21 AGATA detectors at 1172 keV:

2.38% core common, 2.55% tracked, 3.3% calorimetric
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Specifities of the setup

PSA advantage

Opening angle: Euroball cluster detector

3.0

— Euroball cluster (70 cm)

2.5

2.0}

1.5}

1.0}

Energy resolution: AE/E (%)

0.5}
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Observation angle: 6 (°)

05/12/2016 D. Ralet — AGATA-GRETINA 12 /30



Specifities of the setup

PSA advantage
Opening angle: AGATA segmented detector

3.0

— Euroball cluster (70 cm)
— AGATA crystal (23.5 cm)

2.5

2.0}

1.5}

1.0}

Energy resolution: AE/E (%)
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Specifities of the setup

Data-flow handling
NARVAL actors

NARVAL

7 producer
2
1

DI E)
N processing_/ processing ) //
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05/12/2016 D. Ralet — AGATA-GRETINA



Specifities of the setup

4 Data-flow handling
MBS DAQ system (FRS+LYCCA)

MBS

TRIGGER LOGIC:
MASTER| .. N
CRATE CRATE

EVENT BUILDER

05/12/2016 D. Ralet — AGATA-GRETINA



Specifities of the setup

Data-flow handling

Coupling of both data-flow

NARVAL MBS

N 7T produce
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Specifities of the setup

Data-flow handling

Duplication of data: integrity checks

‘ NARVAL MBS
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Specifities of the setup

Data-flow handling

Monitoring
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Selected experiments (techniques)
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Selected experiments (techniques)

In flight spectroscopy

IN FLIGHT DATA
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Selected experiments (techniques)

4 02-64F4

AGATA

Courtesy: O. Wieland, R. Avigo

WIELAND: PYGMY DIPOLE RESONANCE IN
FE AND THE PROPERTIES OF NEUTRON SKIN
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Selected experiments (techniques)

62—64|:e

Courtesy: O. Wieland, R. Avigo

Study of nuclei toward the r-process

i upernova-

(He) 2 i Starting in Ni and Fe
region
going towards exotic

. [-Process cfnrfing pninf(
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Selected experiments (techniques)

—04Fe

Courtesy: O. Wieland, R. Avigo

Study of the dipole strength

Neutron Pygmy Neutron

SI«‘ 4 stars
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Selected experiments (techniques)

4 02-64F4

AGATA

Courtesy: O. Wieland, R. Avigo

Access the dipole strength via
relativistic coulomb excitation (8 ~ 0.7)
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Selected experiments (techniques)

62—64|:e

Courtesy: O. Wieland, R. Avigo
Observation of the 27 of ®*Fe: Essential for normalisation

AGATA (PRESEPC@GSI E1 experiment, INFN Milano)
%*Fe* 400AMeV on 2g/cm? Au Target

Relativistic Coulomb Excitation

—— Crystal Center

—— PSA and AddBack
—— PSA and mgt Tracking
DY first 2" State in “Fe
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1400 1600 18(
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Selected experiments (techniques)

62—64|:e

Courtesy: O. Wieland, R. Avigo

High energy structure observed with AGAT.

|/ T IR BRI M AR
2000 4000 6000 8000 10000 12000 14000 16000 18000
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Selected experiments (techniques)

62—64|:e

Courtesy: O. Wieland, R. Avigo

High energy structure observed with AGAT.
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Selected experiments (techniques)

d  A6Cy46\/ 46T

Courtesy: A. Boso, S. Milne, M. Bentley

RECCHIA/BENTLEY: TRANSITION RATES AND
MIRROR ENERGY DIFFERENCES IN ISOBARIC
MULTIPLETS
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Selected experiments (techniques)

6\/_46T
Isospin triplet A = 46

Courtesy: A. Boso, S. Milne, M. Bentley

N=2-2 )
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A —
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g /
g /
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AGA




Selected experiments (techniques)

46Cr-46V-46Ti

First 2% energy are similar in the A = 46 isospin triplet

Courtesy: A. Boso, S. Milne, M. Bentley

-1 25 8922 2" 9149 2+ 8893

892.2 914.9 889.3

-1 0t § 00 0 § 00 0 § 0.0
46Cr 46V 46Ti
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Selected experiments (techniques)

N

i A6Cy46\/_46T;

Courtesy: A. Boso, S. Milne, M. Bentley

B(E2;2" — 0%) measurement with large uncertainties
Not clear if there is a linear dependence
=1 2* 892.2 2* 914.9 2+ 889.3

892.2 914.9 889.3

-1 0t § 00 0 § 00 0 § 0.0
46Cr 46V 46Ti

18
46Cr Coulex (2005) A=46 triplet
&6 | Yamada et al EPJA 25 (2005) 409
E y
D14 I -
o N
< 46/ RDM (2003)
qo Moller et al PRC67, 011301
s : : :
-2 -1 0 1 2

Tz
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Selected experiments (techniques)

46Cr-46V-46Ti
Courtesy: A. Boso, S. Milne, M. Bentley

B(E2;2" — 0%) measurement with same conditions

Primary —> Secondary —> Excited Secondary
46T ] 46T

Coulex:
Cross section

58N\j ——
46Cr
9Be (2.5g/cm?) 197Au (0.5g/cm?)

46Cr*
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Selected experiments (techniques)

46Cr-46V-46Ti

B(E2;2" — 0%) measurement with same conditions

Courtesy: A. Boso, S. Milne, M. Bentley

(| Primary —> Secondary —— Excited Secondary\
46T Ml 46T

Coulex:

58Nj —— .
Ni Cross section

46Cr U 46Cr*
K 9Be (2.5g/cm?) 197Au (0.5g/cm?) Y,

( Primary —> Secondary —> Excited Secondary\

gl I “6Tj*
58Nj — TFP:_
26y 26" Lifetime
\ 9Be (2.5g/cm?) 197Au ([0.75/0.5/0.5]g/cm?) )
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Selected experiments (techniques)

46C r-46V-46Ti
Courtesy: A. Boso, S. Milne, M. Bentley

Fragmentation of ®Ni at 600 MeV/A

LYCCA PID: DSSSD dE vs Csl E

Z (Proton Number)

6000
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Selected experiments (techniques)

46Cr-46V-46Ti

~-ray spectra obtained after safe coulomb excitation criteria

Courtesy: A. Boso, S. Milne, M. Bentley

46Ti Coulex 46Cr Coulex
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Selected experiments (techniques)

46Cr-46V-46Ti

. Court.esy.' A; Boso, S. 'I\/Iilns,. M. Bentley
~-ray spectra obtained after safe coulomb excitation criteria

With the triple target stack
nice separation between the components

46Ti Stretched Target 46V Stretched Target
Ti ] 180 4oy

B 160
=100 > 1401
~ - e L
D onl %)

@ 80 £420
5 T S
8 60 8100

40

[0}
o
LA
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Energy (keV) Energy (keV)
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Selected experiments (techniques)

N

an A0y 40\/_%0T;

Courtesy: A. Boso, S. Milne, M. Bentley

Estimation with a "plunger" type analysis

(b) 46V
39(5)°

Estimate of half life
from basic simulation:
5.3(4) ps

Literature:

4.7(6) ps

Lo boa b b a1y

e b b b e b v by w0
0 750 800 850 900 950 1000 1050
FEnarmv lea\l
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Selected experiments (techniques)

e 100-108\ o

AGATA

PIETRI: SHAPE EVOLUTION IN NEUTRON-RICH
ZR
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Selected experiments (techniques)

100—-108 Mo

100
90
80

© 60

Hartree-Fock-Bogoliubov shape predictions

J.P. Delaroche, Phys. Rev. C 81:014303 (2010)
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Selected experiments (techniques)

100—-108 Mo

100
90
80

© 60

J.P. Delaroche, Phys. Rev. C 81:014303 (2010)
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Selected experiments (techniques)

100—108Mo
3.5¢
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Selected experiments (techniques)

100108 Mo

F4/E2




Selected experiments (techniques)

100108 Mo

D. Ralet, submitted to PRC

Observed transition
i 100-108p1,

Counts per 2 keV/

100Mo
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Selected experiments (techniques)

100108 Mo

D. Ralet, submitted to PRC

Observed transition
i 100-108p1,

— rest energy

60
> Centroid shift: R:éE’O—E
S
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Selected experiments (techniques)

100108 Mo

D. Ralet, submitted to PRC

Simulgotaed centroid shift as a function of the half-life
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Selected experiments (techniques)

100108 Mo

D. Ralet, submitted to PRC
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Selected experiments (techniques)

100—-108 Mo

D. Ralet, submitted to PRC

Systematics B(E2;2% — 0%)
T. R. Rodriguez et al. PRC 81, 064323 (2010)
5000 T

A Calculations
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¢ This work
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Selected experiments (techniques)

100108 Mo

D. Ralet, submitted to PRC

Systematics B(E2; 4% — 2%)
T. R. Rodriguez et al. PRC 81, 064323 (2010)
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Selected experiments (techniques)

e  100-108\ 10

D. Ralet, submitted to PRC

1%Mo potential energy surface
T. R. Rodriguez et al. PRC 81, 064323 (2010)

0 0.2 04 0.6 0.8
B2
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Conclusion

@ Conclusion
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Combining AGATA with high velocity fragments
open great measurement opportunities

New tools and techniques have been tested and
provided physics results

4 years after the first part of the AGATAQGGSI
campaign the first paper are being published
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AGATA

Conclusion
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this presentation:
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