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•  An	
  adventure	
  in	
  year	
  2000	
  -­‐	
  GANIL,	
  IPNO	
  &	
  SPhN	
  
– WHY?	
  

•  Fear	
  of	
  the	
  unknown,	
  EM,	
  RadiaHon	
  Damage,	
  
Complexity,	
  …,	
  leaving	
  old	
  techniques	
  (screw	
  drivers	
  
NIM,	
  CAMAC	
  …).	
  	
  

	
  
–  	
  Today	
  more	
  than	
  20	
  MUST2	
  exp	
  performed	
  
–  	
  	
  Difficulty	
  due	
  to	
  	
  Gamma-­‐ParHcle	
  (MUST2	
  is	
  too	
  heavy)	
  

	
  



Two	
  body	
  &	
  Mul,-­‐Body	
  final	
  state	
  –	
  1kHz,	
  50keV,	
  0.3°,	
  …	
  



Problem	
  with	
  
ProducHon	
  
Si(Li)	
  …€	
  

Problem	
  	
  with	
  
ConnecHons	
  …	
  
Missing	
  eng.	
  
Support	
  

CsI	
  
Heavy	
  for	
  
ParHcle	
  - γ

Two	
  body	
  &	
  Mul,-­‐Body	
  final	
  state	
  –	
  1kHz,	
  50keV,	
  0.3°,	
  …	
  



•  MUST2	
  is	
  now	
  15years	
  old	
  in	
  its	
  concepHon.	
  
– Need	
  to	
  review	
  the	
  hardware	
  before	
  MUST2	
  dies	
  
– Need	
  more	
  modern	
  Firmware/So]ware	
  

•  MUGAST	
  has	
  no	
  or	
  not	
  enough	
  electronics	
  
•  ISOLDE	
  –	
  a	
  good	
  cheap	
  &	
  effecHve	
  soln	
  	
  
–  Towards	
  having	
  a	
  entrance	
  >cket	
  into	
  ISOLDE	
  

•  GASPARD	
  –	
  maybe	
  a	
  parHal	
  soln	
  
	
  

The	
  present	
  discussion	
  assumes	
  that	
  MATE	
  is	
  s>ll	
  a	
  
generic	
  chip	
  worth	
  inves>ng	
  in.	
  	
  

	
  



Reactions in inverse kinematics
Dr. C.Aa. Diget

SHARC status, prospects and
conclusions, C.Aa. Diget

SHARC: Detectors and electronics
•Box, DSSSDs, upstream and 

downstream of reaction target (York 
and Micron):
•Length: 72 mm (24 strips)

•Width: 48 mm (48 strips)

•E-only: 1000 μm

•dE-E: 140 μm + 1500 μm.

•Thin-window design (50 nm), 3% contact grid 
(750 nm)

•Micron QQQ2 CD detectors (A.A. 
Chen, McMaster; F. Sarazin, Colorado)
•4 quadrants with active areas: 9.0 mm to 41 

mm radius (16 rings) 81.6 deg (24 radial 
sectors) 

•Thickness: 80-1000 μm

•Heavy-ion detection:
•Downstream transmission

scintillator (N.A. Orr, LPC-Caen)

•Sharc Electronics (£100/ch total):
•TRIUMF preamplifiers (intrinsic noise 8 

keV at 14 MeV dynamic range)

•Four ranges: 14-600 MeV

•Readout: TIG-64 digitizers

•Moving window deconvolution pulse-
height (energy) evaluation [S. Williams, 
TRIUMF]

•Energy resolution: 25 keV FWHM

•Unshaped signal to digitizer

Astrophysicsandnuclearstructure
RIBstudiesusingTIGRESS/SHARC

Summary

TIGRESS/SHARCsetup
SHARCperformanceanalysis
Firstradioactive-beamdatafromthearray

0-degreeTrifoilscintillator

Downstreamtransmission
scintillator.(N.A.Orr,LPC-Caen)
10µmplasticscintillationfoil.
Threephototubesoperatedwith
coincidencerequirement.
30µmAlfoiltostop
fusion-evaporationproducts.

C.Aa.DigetSiliconHighly-segmentedArrayforReactionsandCoulex

Require	
  New	
  	
  
ParHcle-­‐Gamma	
  Instrument	
  
è Compact	
  Si	
  arrays	
  
	
  	
  	
  	
  	
  	
  &	
  new	
  Electroncis	
  systems	
  
è Gas	
  &	
  Gamma?	
  
	
  	
  	
  	
  	
  	
  REX-­‐ISOLDE/MINIBALL/…	
  	
  	
  



•  MUST2	
  is	
  now	
  15years	
  old	
  in	
  its	
  concepHon	
  
•  MUGAST	
  has	
  no	
  or	
  not	
  enough	
  electronics	
  
•  ISOLDE	
  –	
  a	
  good	
  cheap	
  &	
  effecHve	
  soln	
  	
  
– Towards	
  having	
  a	
  entrance	
  >cket	
  into	
  ISOLDE	
  

•  GASPARD	
  –	
  maybe	
  a	
  parHal	
  soln	
  …	
  +	
  4	
  years	
  
	
  

The	
  present	
  discussion	
  assumes	
  that	
  MATE	
  is	
  s>ll	
  
a	
  generic	
  chip	
  worth	
  inves>ng	
  in.	
  	
  	
  

	
  



•  MATE	
  –	
  sHll	
  good	
  in	
  its	
  performance	
  
–  PA	
  &	
  AMP	
  performance	
  

•  ie	
  can	
  be	
  Improved	
  è	
  dyn	
  rnge	
  
–  MulHplexing	
  is	
  every	
  500ns	
  ie	
  500nsX2X16	
  =	
  16µs	
  

•  ie	
  can	
  be	
  2MHz	
  è	
  25Mhz	
  ie	
  	
  16µsè	
  1.2µs	
  (Faster	
  system)	
  
•  è2XADCs/channel	
  ie	
  128	
  ADC/Chip	
  12-­‐13bits	
  (extra-­‐Fast	
  system)	
  

–  Readout	
  
•  Serial	
  Readout	
  è	
  SelecHve	
  readout	
  	
  

–  Coupling	
  
•  Time-­‐Stamp/Chip	
  è	
  Time-­‐Stamp/Channel	
  

•  ADC	
  2MHz	
  
–  ADC	
  could	
  be	
  included	
  with	
  a	
  MATE/channel	
  

•  Simplified	
  Chip-­‐Card	
  (MUVI-­‐like),	
  Improved	
  S/NèDyn	
  Rnge	
  
•  MulH-­‐sampling	
  of	
  the	
  mulHplexing	
  è	
  Dyn	
  Rnge	
  

	
  



•  Chip-­‐Card	
  (	
  X	
  &	
  Y	
  cards	
  +	
  MUVI	
  )	
  
–  Last	
  genera,on	
  FPGA	
  (Replaces	
  MUVI,	
  VME,	
  Data-­‐Transfer)	
  

•  Zero	
  suppression,	
  Data	
  FormaHng,	
  local	
  trigger,	
  Time-­‐stamp,	
  …	
  	
  
•  Simplified	
  Trigger	
  
•  Highly	
  simplified	
  system	
  assembly	
  wrt	
  MUST2	
  

PC/MAC	
  

FPGA	
  
FPGA	
  
FPGA	
  
FPGA	
  
FPGA	
  

FPGA	
  

Switch	
  

	
  Trigger	
  

Data	
  

MATE	
  



Needs	
  

•  Re-­‐build	
  the	
  necessary	
  so]ware	
  for	
  calibraHon	
  
•  Parameter	
  Control	
  
•  Runs	
  control	
  



MUGAST/	
  …
•  GASPARD_Proto	
  &	
  TRACE	
  &	
  MUST2	
  =	
  MUGAST	
  
•  >	
  1kHz	
  rate	
  if	
  possible	
  
•  IntegraHon	
  of	
  AGATA	
  &	
  ExoGam	
  &	
  MUST2	
  &	
  TRACE	
  
–  Time	
  stamp/telescope	
  	
  

•  if	
  possible	
  
•  or	
  common	
  DT	
  

•  Telescopes	
  
– DSSSD	
  +	
  Si(PAD)	
  +	
  Si(PAD)	
  

•  DSSSD	
  GASPARD/TRACE	
  proto-­‐type	
  
–  	
  500	
  microns	
  
–  128x	
  +	
  128y	
  
–  Energy/channel	
  

•  25keV	
  (electronics)	
  	
  FWHM	
  
–  Time/channel	
  

•  1nsec	
  FWHM	
  

	
  



MUGAST	
  bis

•  Si(Pad)	
  GASPARD/TRACE	
  Prototype	
  
–  N	
  pads	
  
–  Energy	
  &	
  Time	
  as	
  for	
  DSSSD	
  

	
  



1.  Repair/Assemble	
  MUST2	
  front-­‐end	
  
① Do	
  not	
  know	
  status	
  

2.  MUSETTE	
  system	
  –	
  COFEEx5+MUVI+VXI	
  
①  64	
  chx5=128x	
  +	
  128y	
  +	
  64(PAD)	
  
	
  
	
  

	
  



July 2008 - Christophe THEISEN - MUSETT Status - INTAG meeting 08 15CEA DSM Irfu SPhN

Electronics

• Electronics and DAQ : See Barbara’s talk



1.  Repair/Assemble	
  MUST2	
  front-­‐end	
  
① Do	
  not	
  know	
  status	
  

2.  MUSETTE	
  system	
  –	
  COFEEx5+MUVI+VXI	
  
①  64	
  chx5=128x	
  +	
  128y	
  +	
  64(PAD)	
  
②  IPNO	
  to	
  Build	
  &	
  Test	
  cards	
  
③  Use	
  of	
  MUSETTE	
  firmware/firmware	
  
④  Borrow	
  the	
  modified	
  MUVI	
  –	
  if	
  there	
  is	
  enough.	
  
	
  

	
  



	
  

3.	
  	
  Build	
  a	
  new	
  Chip-­‐Card	
  
① MATE	
  or	
  ATHED	
  chips	
  
②  Pulser,	
  ADC,	
  FPGA,	
  Power	
  
③  	
  Fiber(data)	
  &	
  Cu(Trigger)	
  out	
  signals	
  
④  Temperature	
  &	
  Current	
  Monitoring	
  
⑤  128+16	
  =	
  128x	
  +	
  128y	
  +	
  16(PAD)	
  
⑥  CENBG+IRFU+IPNO	
  ?	
  labs	
  to	
  build:-­‐	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

Hardware,	
  	
  So]	
  &	
  Hardware	
  

FPG
A	
  FPG
A	
  FPG
A	
  FPG
A	
  FPG
A	
  

FPG
A	
  

Switch	
  

	
  Trigger	
  

Dat
a	
  

MATE	
  



FAZIA collaboration

IMPROVEMENT IN DOPING UNIFORMITY

A typical detector: ~9% non- 
uniformity

A very good detector: ~1% non- 
uniformity

non-homogeneity in the electric field inside the detector (doping) 
may have a severe impact over the Pulse Shape Discrimination 
capabilities:

FAZIA collaboration

IMPROVEMENT IN DOPING UNIFORMITY

A typical detector: ~9% non- 
uniformity

A very good detector: ~1% non- 
uniformity

non-homogeneity in the electric field inside the detector (doping) 
may have a severe impact over the Pulse Shape Discrimination 
capabilities:

NTD	
  

FAZIA collaboration
“Channeled”

“Channeled”

ns

80Se @ 408 MeV
“Random”

ns

80Se @ 408 MeV

“Random”

IMPROVEMENT IN SIGNAL DISPERSION

1000 events 1000 events

FAZIA collaboration
“Channeled”

“Channeled”

ns

80Se @ 408 MeV
“Random”

ns

80Se @ 408 MeV

“Random”

IMPROVEMENT IN SIGNAL DISPERSION

1000 events 1000 events

FAZIA collaboration
14 bits 100MS/s
6 GeV

 
full scale

IONS STOPPED IN ONE
 

DETECTOR

FAZIA collaboration
USUAL DE/E Id. WITH OUR 
DETECTOR SELECTION:

Challenges/Applica,ons:-­‐	
  
.Single	
  crystal	
  telescope	
  
	
  	
  	
  	
  	
  Si	
  Thickness,	
  max	
  Z,	
  hardness	
  ?	
  
.What	
  	
  Electronics?	
  
.Adopt	
  as	
  a	
  “Zero	
  deg.	
  Spectrometer”	
  



MUST2	
  &	
  Beyond	
  

•  MUGAST	
  –	
  what	
  should	
  be	
  the	
  soln	
  if	
  the	
  
project	
  is	
  supported?	
  

•  MUST2	
  at	
  ISOLDE	
  –	
  Gamma	
  Transparency	
  


