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History

GASPARD (IN2P3)

• Beam: SPIRAL2 Phase2
• γ-rays: AGATA & PARIS
• Cryotarget: CHyMEN

TRACE (INFN)

• Beam: SPES
• γ-rays: AGATA & GALLILEO
• Special target: Tritium foil

Fusion in 2017 → GRIT → MoU in 2020A. Matta - CC-BY-ND 2.0 GRIT
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Organisation

ManagementBoard

SteeringCommittee

WP1 Detectors
F. Galtarosa

WP3 FEE
L. Alvado

WP4 DAQ/Analysis
A. Matta

WP5 MUGAST
M. Assié

WP6 Simulation
S. Bottoni

WP7 Targets
A. Gottardo

DAQ
D. Etasse
BEE & Conn.
D. Etasse

Data analysis
A. Matta

C2
A. Matta

WP0 Management
D. Beaumel

Y. Blumenfeld

 Spokespersons
D. Beaumel
D. Mengoni

WP2 Mechanical
P. Rosier

 TechnicalCoordinator
C. Soulet

N. LeneindreMilano, ChairS. Leoni LNLG. De Angelis MilanoA. PulliaW. Catford G. de France A. Gadea

iPACI
L. Leterrier

Thick Trap.
F. Flavigy

PLAS
S. Drouet

TOT
S. Capra

Square
D. Mengoni

Annular
F. Galtarosa

FEB
E. RaulyL. Alvado

AGATAVAMOSM. Assié
LISEEXOGAMV. Alcindor

Thin Trap. 
M. Assié

Det. Design
Y. Peinnaud

Integration
Y. Peinaud

Cooling
P. Rosier

Vacuum
P. Rosier

Annular
C. Paxman

AGATA
S. Bottoni

nptool v4
A. Matta
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Funding

Institution

MoU guaranteed founding ∼600 kEUR → next MoU in preparation

Grants

SIREN (2020-2023 - LPC):
• PI: Freddy Flavigny
• 350 kEUR (150 for GRIT)
• 12 Thick detectors

ETSI (2021-2024 - LPC/GANIL):
• PI: Adrien Matta
• 373 kEUR
• IR (LPC) & AI (GANIL)

One-off

• University of Surrey • University Santiago de Compostela

A. Matta - CC-BY-ND 2.0 GRIT
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Conceptual detection system

Kinematic of 132Sn at 10AMeV
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Conceptual detection system Key features: G.R.I.T
• Two body kinematic

• Granularity
• DSSD

• Resolution
• ∼35keV

→ ∼ 7000 individual channels

• Many reaction channel

• Identification (NIM A 908(2018)250-255)

• TOF (mass only, low energy)
• E∆E (charge & mass, high energy)
• PSA (charge & mass, low energy)

→ Telescope + Digital Electronic + nTD silicon

• Particle & γ coinc.

• Transparency

• Low material budget

→ Optimized geometry Metal 3D printing

Challenge of integration!

A. Matta - CC-BY-ND 2.0 GRIT
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Overall architecture Y. Peinaud (IJCLab)
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Overall architecture Y. Peinaud (IJCLab)

Early telescope design E. Rindel (IJCLab)
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Overall architecture Y. Peinaud (IJCLab) GRIT/AGATA@SPES Y. Peinaud (IJCLab)
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Geant4 simulation S. Bottoni (Milano)
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3D printed Frame Y. Peinaud (IJCLab)

Thermal Study P. Rosier (IJCLab)
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Stopping power at 5 MeV

p+Si04Al

E

p  d     t 

n-bulk
n-

Physics at play
Energy loss:

• Higher Z, Higher A

→ Faster deposit
→ in smaller area

Charge collection:

• High density of charge

→ slower collection!

Implications
• Strong dependence to bulk resistivity

• High Resistivity → production process
• High Homogeneity → doping process
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making Float Zone ingot
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making nTD ingot 1/6
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making nTD ingot 2/6
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making nTD ingot 3/6
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making nTD ingot 5/6
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Current Signal ID from PSA

M. Assié, et al, EPJA 51-11(2015) → at least 200 Msample/s

JJ.Dormard, M. Assié, et al, NIMA 1013(2021)165641 → integrated PAC (iPACI)

A. Matta - CC-BY-ND 2.0 GRIT
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FOM vs Sampling Rate ID from PSA
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Chain layout

x128 x128 x4 

x4 x8 x4x1
ThinDetector iPACI PLAS ADC

x32 x32 x1 

x1 

x1 

x4 x1x2
ThickDetector TOT PLAS ADC

CPLD

A. Matta - CC-BY-ND 2.0 GRIT
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Power appraisal (L. Alvado, LPC Caen)
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Schematic (E. Rauly, IJCLab) Routing (M.L. Mercier, LPClermont)

BGA packaging difficult to route!
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Packaging (L. Alvado, S. Drouet LPC Caen)
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PLAS ASIC princple

PLAS history

• Original idea from R. Aliaga
(Uni. Of. Valancia / IFIC)

• V1 not functional
issue with logic block

• V2 designed but never submitted
submitted by LPC Caen in 2020

• V3 design at LPC Caen
Submission in 2024

R. Aliaga et al, NIMA 800(2015)34-39

A. Matta - CC-BY-ND 2.0 GRIT
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PLAS Redesign (S. Drouet, G. Martinez, L. Alvado, L. Leterrier, LPC Caen)
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MASTER A10 (F. Ingouf, G. Wittwer, GANIL & D. Etasse, B. Carniol, LPC Caen)
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Cable D. Etasse, LPCCaen, Y Peinaud, IJCLab BEE (D. Etasse, B. Carniol, A. Matta, LPC Caen)

A. Matta - CC-BY-ND 2.0 GRIT
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development framework
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IJCLab
M. Assié, D. Beaumel, Y. Bluxmenfeld, V. Girard-Alcindor, Y. Peinaud, E. Rauly, P. Rosier, C. Soulet

LPC Caen
L. Alvado, B. Carniol, S. Drouet, D. Etasse, F. Flavigny, L. Letterrier, G. Martinez, A. Matta, J. Poincheval

GANIL
F. Ingouf, G. Wiettwer, G. de France

Italy
S. Bottoni, S. Capra, F. Galtarosa, A. Gottardo, D. Mengoni

UK
W. Catford, C. Paxman

Spain
A. Gadea, B. Fernandez-Dominguez
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The GRIT timeline

2023 2024 2025 2026 2027

Mechanical & Integration

Commissioning:
4 Trap + 1 Annular

FEB & BEE

Software & C2

PLAS, iPACI, ToT

Detectors

A. Matta - CC-BY-ND 2.0 GRIT
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