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Central  barrel

Trapezoidal 
shapes for end-

caps

Option: 
Annular 
detectors

Details – angle gaps, 
mounting…
tractable but still being 
addressed – there are 
many levels of design 
Work to be done and
plenty of opportunities

HISTORY – 2011



Ø High efficiency for particles and gamma-rays
Ø High granularity   (strip pitch < 1 mm)
Ø Large dynamical range 
      0.5 + 1.5 + 1.5 mm thick DSSD’s (forward hemisphere)
      0.5 + 1.5 mm  DSSD’s (backward hemisphere)
Ø  Special targets (Cooled 3,4He gas cell, pure H, tritium)
Ø  PID using Pulse Shape Analysis techniques
Ø  New Integrated electronics

4π Si array fully integrable in AGATA  & PARIS 

AGATA

GRIT project  
(Granularity, Resolution, identification, Transparency)

(GASPARD-TRACE collaboration)  
TODAY– 2017



RI 
Beam

   MUGAST:  - New detectors of GRIT + MUST2 electronics 
                          - Coupled with  AGATA @ VAMOS 
       First High resolution studies (new SPIRAL1 beams)

MUGAST    
A step towards the ultimate array  GRIT

MUGAST configuration:
- 5 trapezoids backward
- 2 Squared around 90deg.
- 4 MUST2 telescopes forward

First Campaign foreseen in (early) 2019

 New detectors of GRIT

AGATA efficiency :  8% at 1.3 MeV

  3000 channels 

“TODAY”– 2019



TOMORROW– 2020
MGL – MUST-GASPARD-LISE



Physics with  MUGAST

Ø  Shell structure and shape evolution 
o Mapping of neutron orbitals around N=28                            F.Flavigny, O.Sorlin et al.
o Oblate driving force in n-deficient nuclei above 56Ni            A.Goasduff, D.Mengoni, et al.
o Shape transition along and across N=28                                 L.Fortunato, D.Mengoni et al. 
o Interplay of single-part and collective structures in 46Ca      S.Leoni , B.Fornal et al. 
o Shell evolution toward the island of inversion A.Matta, W.Catford, N.Orr, et al. 
o Shape coexistence in Kr isotopes  A.Matta, W.Catford, et al.  
o Island of Inversion and shape coexistence in 30,31Mg            B.Fernandez-Dominguez et al.

Ø  Neutron-proton pairing 
o np-pairing in fp-shell                                                                  M. Assie et al.

 
Ø Astrophysics

o  Breakout from hot CNO to rp process                            C.Diget, N.de Séréville et al.
o  Explosive H-burning in Novae                                         N.de Séréville, F.Hammache et al. 
o  Surrogate method for s-process reactions                            G.de Angelis et al. 

Ø  Reaction dynamics
o Space-time characterization of emitting sources in HI collisions
      G. Verde, A.Chbihi, Q.Fable et al

2 dedicated workshops organized at Orsay and Padova

Mostly stripping reactions



3He

Digitalization (N and P 
coinc.)

23/11/16
Scientific council of GANIL, Caen

11

M. Assié et al.,  EPJA (2015)

Light particle discrimination @ Tandem-ALTO Orsay:

Best observable for PSD :

Electronics specifications :

To be investigated :

M. Assié et al., in prep.

J. Duenas et al, NIMA 2012
J. Duenas et al, NIMA 2013
B. Genolini et al, NIMA 2013
J. Duenas et al, NIMA 2014
D. Mengoni et al, NIMA 2014
M. Assié et al, EPJA 2015
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- Z=1 : BB13+PACI+MATACQ --> discrimination down to 2.5 MeV

- Z=2 : BB13+ PACI+WaveC  good discrimination 3He/4He

- At depletion -> Raw data : maximum of the current signal (Imax)

- At nominal bias ->Filtered data : Haar filter + Time over Threshold

- ADC sampling rate :  > 200MHz
- Noise study
- Time resolution needed

- capacitance effect
- radiation damage effect

From M.Assié

PSA studies for GRIT



MUGAST-AGATA LoI’s&proposals
2015 
Single LoI submitted including a list of reactions 
PAC comments:

2016 
“Umbrella” LoI + 7 Physics LoI’s submitted 
  PAC comments:

2017 
Two proposals submitted, one accepted with highest priority. 



ITEM STATUS Funds
DETECTORS

GRIT  Trapezoids proto (x2) Commissioned IPNO

GRIT  Trapezoids pre-serie (x5) Commissioned Surrey, IPNO, Santiago

GRIT  Squared proto (x2) + Thick proto Commissioned INFN Padova

Annular (x1)  th = 500um Available

MUST2 (x4) Available

ELECTRONICS

MUST2 FEE new boards (Boards + ASICs)  Commissioning ongoing IPNO

Kaptons connectors (serie) designed, to be ordered INFN/Padova

Outer cables & feedthroughs
Inner cables

To be ordered
Available

GANIL/IPNO

MECHANICS & TARGET

New reaction chamber Available Surrey/IPNO

Cooling blocks Ordered GANIL

Helium cryogenic target Ongoing(*) IPNO

MUGAST  STATUS

Technical aspects of the 1st MUGAST-AGATA @ VAMOS were reviewed in recent ICC workshop
https://indico.in2p3.fr/event/16368/

Software aspects
Ø New FEE control (GECO) to be implemented (timeline: end of 2018) for MUST2 electronics
Ø DAQ coupling scheme (MUGAST-AGATA-VAMOS) defined and ready to be implemented

(*) Timeline: 12/2018 if funded

https://indico.in2p3.fr/event/16368/
https://indico.in2p3.fr/event/16368/


    Collaboration   

• IPN Orsay ,  CEA Saclay,  GANIL,  LPC Caen (France) 
• INFN Univ. of  Padova, INFN-LNL Legnaro , INFN Univ. of 

Milano (Italy).
• Univ. of  Huelva, Univ. of Santiago de Compostella, Univ. of 

Valencia (Spain)
• Univ. of Surrey, STFC Daresbury (UK)
• BARC, Mumbai (India).



ABSTRACTS NOW DUE – 31 JANUARY
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