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AdvancedsAmmalrackingArray
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13 Countries, 41 Institutions

180hexagonaHPGe crystals 3 shapes
36-fold segmentation 64&Qments
60 triple-clusters

Solid angle coverage 82 %
Innerradius (Ge) 23.5cm

Efficiency 43% Peak/Total 58%



../2008-09-SIF-Genova/A180-4Pw1.wrl
../2008-09-SIF-Genova/A180-4Pw1.wrl

AGATA Triple Cryostat

- Integration of 111 high resolutiospectroscopyhannels
- 23 AGATA triple cryostats assembled at IKP, Cologne
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Highly segmented
HPGe detectors

Ingredientsof ! -ray tracking

Identified
interaction points

Reconstruct & evaluate
interaction points

Digital electronics
record & process
segment signals

Pulse Shape Analysis
decompose
recorded waves

Reconstructed

gamma-rays

== Mmeasured
= calculated




Result of AGATA tracking

Reconstructednitial gamma rays with: gamma ray energy
- 1stinteractionposition MDoppler correction

1stinteraction positions -HYR AYUSNI OUAZ2Y LREAUGAZY Tb t2
after PSA and Tracking - position resolution 4 mmFWHM
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20122014 20152021 2021
GSlI, Germany GANIL, France Legnaro, Italy
25 detectors 45 detectors 60 detectors
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AGATA at GSI AGATA at GANIL

FAIR, Germany

80-90 detectors

AGATA at NUSTAR

- Coulomb excitation, direct reactions, multi nucleon transfer,
deep inelastic, fusion

- Direct and inverse kinematics

- b~10%

- Reaccelerated RIBs

In-flight RIBS :
- relativistic Coulomb
excitation, knockout,
fragmentation.
- b~50%




Physicxase ofAGATA

superheavy
Nuclear Shell Structure elements
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Low energy tail of E1 and E2 response

AGATA PEE Stelescope @ LNL ' ¢ > e :
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Escapdinesareidentified and Firstinteractionpointsyield angulardistributions
discriminatedby g-ray tracking A E1 transition from the Ystate at 5.512 MeV
A E2 transition from the 2state at 6.194 MeV
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Structure of the Pygmy Dipole Resonance

AGATA
Demonstrator
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Isospin dependence dfansition strengths

FRSAGATALYCCAetup@ GSI
primary >8Ni beam,600 MeV/A
three secondary beam®Cr, 4%V and #°Ti
beam energiesl80, 176 and 1781eV/A

Twodifferent methodsfor 0°, ;I'b i B(E2) strength
(i) Relativistic Coulomb excitation (Au tar§&0 mg/cnv, v/icF 0.53)
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Doppler shift at/cf 0.53 up to 60%
Energy resolution dd*,;I'b *Htransition (JEF M%)

: OIUHON . .. Phys. Lett. B 797 (2019) 134
fits theoretical limit A.Bosg et al., Phys. Lett. B 797 (2019) 1348




Isospin dependence dfansition strengths

Two different methods for @ I'b " B(E2) strength
(i) Differential three foil plunger A(r50 +500 +500) mg/ctn
line shape with three peaks/c= 0.527, 0.509, 0.488
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A.Bosq et al., Phys. Lett. B 797 (2019) 134835




Isospin dependence dfansition strengths
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Inthe limit of pure isospin, the analogue proton matrix element8.Yel=34+

shouldbe exacthlinear with™Y.



The GANIL Campaign [262621]

45 AGATA detectomn-line Coupledto VAMOSpectrometer
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High-PrecisionSpectroscopy oO

g =0 A SPIRALAccelerator@ GANIL
 aE A Radioactive!®O beam, 8 MeV/A, 4x10pps
8§ w Target CP0.3 mg/cn? (+ Au 24.4 mg/cr)
1500~ A 190(d,p)2°0 direct reaction,inversekinematics
o w AGATA- MUGAST + VAMOS.
5_ Efficiency, energy resolution, position resolution,
F Doppler correction capability
ok I : " { A ~ = Dopplershift attenuation method
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High-PrecisionSpectroscopy oO

a Energies calculated from

phenomenological forces

b Energies calculated from
G-matrix NN + 3N (A) forces

C Energies calculated from
Viowk NN + 3N (A,N2LO) forces

Chiral Effective Field Theory
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AGATA

ADVANCED GAMMA
TRACKING ARRAY




Measuringfemtoseconadnuclear lifetimes
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Measuringfemtoseconadnuclear lifetimes
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Measuringfemtoseconadnuclear lifetimes
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LISA: Lifetime measurements with Solid Active targets

A Energy resolution determined by
unknown velocity in the target

A Several layers of active targets

A Eventby-event determination of
reaction positionY  (zp

Opens new possibilities for lifetime
measurements using AGATA at FAIR:
A Evolution of collectivity in
Islandsof Inversion %)
A Fate of the N=82 and 126 §
shellclosures ©
A And many more
Compact array of active target detectors Courtesy KiWimmer, GS| erc 900 E1((|)(OeOV) 1100

inside AGATA



GammaRay Energy Trackingyrays

A 120 Ge crystals )
Aon vdzaZr R 4&aY2Rdz
A main user FRIB

A final completion 2025

A 180 Ge crystals
Acn ¢NALI S aOf d

A MoU Phase 2
A45¢ NA LI S aQ
A 3p completion 2032




AStatusAGATA
Vv > 60detectors digital electronics, PS&ray tracking
V position sensitivity i, x,y,zx DE, Dx, Dt

AMajor improvementdor in-beamgray spectroscopy

AOngoingAGATA campaigns continuously produce excellent phiesadts

APromising perspectivefr future experiments
with RIBs aFAIR, SPESt Lw! [ HXY X

ANew MoU to complete th&p AGATA onfiguration

ATopicalCollection orAGATA, ERJspecial issue (2024
A.BraccoG.DuchéngZs.PodolyakPR, Prog. Part. Nucl. Phys21 (2021) 103887




