


•• Develop for Develop for NuclNucl. Physics . Physics :‐ Full Data Acquisi:on system for:‐ Full Data Acquisi:on system for
–– Ac:ve Ac:ve Targets(TargetTargets(Target = Gas).   = Gas).    NuclNucl. Spec & . Spec & AstrophysAstrophys.  with  Radio ac:ve  Beams.  with  Radio ac:ve  Beams

–– TPC TPC     Exo:queExo:que Decay &  Decay & EoSEoS   with    with RABsRABs

RequireRequire

–– Low detec:on thresholds (A,Z, E, The, Phi)Low detec:on thresholds (A,Z, E, The, Phi)

           for slow ions ( below 300KeV),           for slow ions ( below 300KeV),

–– Dynamic range (~Z²),Dynamic range (~Z²),

–– High Luminosity & Solid Angle,High Luminosity & Solid Angle,

–– Effec:ve Internal  TPC Trigger,Effec:ve Internal  TPC Trigger,

–– Gas & pressure (HGas & pressure (H22, D, D22, , 3
3He, He He, He …… ) )

–– Different detector Systems,Different detector Systems,

–– Pad density (25‐100 pads/cmPad density (25‐100 pads/cm22))

•• Opportunity to develop a  Opportunity to develop a  generic /reconfigurable  generic /reconfigurable  system approach forsystem approach for
NuclNucl. Phys. to cover . Phys. to cover medium size systemsmedium size systems  (256 (256 –– 32K channels). 32K channels).



Projects  employing GET

ACTAR ‐ TPC( GANIL, IRFU, IPNO, SFTC, …) – Micromegas + Si – 20k
channels

AT‐TPC (MSU, LBL …) – Micromegas – 12k channels

GASPARD (GANIL, IRFU, IPNO, ... ) – Si & CsI – 15k channels

BTD (IRFU & GANIL) – 100 channels

SAMÜRAI‐TPC (RIKEN) – Micromegas ‐20k channels
IRFU – Industry

Test system ‐ IRFU

Under Study use of GET/ GET modules

S3 – (SPIRAL2+IRFI+…) – Si/gas tracker ‐ 500 channels
MINOS  (p;2p, γ) ‐ (IRFU)– Micromegas  ‐ 5K channels

FIDIAS (IRFU) – Micromegas 5K Channels (IRFU)
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CMOS 0.35µm
 Int./Ext. PAC &/or Filter
 Gain & Disc/channel   120, 240 fC, 1, 10 pC.
 Shaping 50‐1000 nsec  
 Sampling rate 1‐100Mhz  25MHz ADC 12/14bits

 Selec:ve  Readout – Hit Reg.
 Time Sampled/Registered Trigger  
 Windowed SCA readout  128/256/512 or variable
  2 0me‐ consequa0ve SCA windows 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Nucl. Phys. Have Limited Experience  Scenarios/Simul.

 4‐level triggers
L0: External trigger

L1: Time dependent Mul:p.  trigger

                       Self Trigger, …

L2: Hit Panern trigger  Self Trigger, calculated

                            read panern …

                L3: Soo trigger

        Compute the digital trigger from CoBos (25MHz)

        Time stamp (48b, 10ns) and event N° (32b)

        Distribute the 100MHz clock for the synchronisa:on

MUTANT (Mul0plicity Trigger and Time stamp)MUTANT (Mul0plicity Trigger and Time stamp)

MTH

MTL

Number Of
Buckets: NOB_H

Number Of
Buckets: NOB_L

ADCMulx
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ASIC‐AGET

Trigger & Data
     Building







Global View of DAQ Hardware
Infrastructure

Shebli ANVAR, CEA Irfu

Global NetworkGlobal Network

Data ServerData Server
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Ethernet 10Gb Network SwitchEthernet 10Gb Network Switch
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SoTware/SoTware/FirmwareFirmware    developmentsdevelopments

S. Anvar, GET coll.

• Mul0‐PlaVorm framework
•(Linux, VxWorks, Windows, Mac)

• Fully Object Oriented Client‐Server
design architecture.

• ICE & SOAP middleware.
•(C++, Java, PHP, Ruby, Python, Objec:veC…

• Evolu0ve Data Formats.
• SoTware Debbuging/Simul. Tools.
• NARVAL  for data management

(– ADA, TCP/IP).



Genericity  Mul0‐PlaVorm (Linux, VxWorks,            
         Windows, Mac) framework
Fully Object Oriented Client‐Server design architecture.   
ICE & SOAP middleware.
Evolu0ve Data Formats.
SoTware Développement /Debbuging/Simula0on Tools.
NARVAL  for data management (NARVAL – ADA, TCP/IP).
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Project is Financed by ANR, IRFU, CENBG, GANIL 75% (France)
              NSCL/MSU 25% (US) for the R&D program.
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Embedded Implementa:on (Upstream)

Shebli ANVAR, CEA Irfu
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of 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Control, Acquisi:on & Online Processing
Chain

Shebli ANVAR, CEA Irfu
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The generic aspects developed in GET are sooware‐related because we didn’t have
the resources to work on the firmware for this. However, the design that we made

with Nathan is, let’s say, “easily portable” on other applica:ons because we
developed it having in lind some level of genericity. The sooware genericity is

implemented as a mul:pla{orm (Linux, VxWorks, Windows, Mac) framework allowing
developers to develop hardware drivers through network access, hardware slow

control communica:on protocols using simple and easy‐to‐implement C++ templates.
The fully object oriented (OO) client server design of the framework together with the
use of the ZeroC Ice middleware allow all network accessed features to be operated
by clients wrinen in all modern object oriented programming languages (C++, Java,

PHP, Ruby, Python, Objec:veC…).



IRFU
Engineers  4 + 1 CDD (24months ANR)
Physicists 2

GANIL
Engineers 4 + 1 CDD ( 28months ANR)
Physicists 2

CENBG
Engineers 5
Physicists 2

MSU
Engineers 1
Physicists 4



Bragg trace measure



Systems for Nuclear Physics TodaySystems for Nuclear Physics Today

1.1. Rela0vely low number of Channels Approx. 1,000Rela0vely low number of Channels Approx. 1,000
2.2. Short  & Reconfigurable Experimental Setups withShort  & Reconfigurable Experimental Setups with

variety of Detector Typesvariety of Detector Types
3.3. Human & Financial Resources LowHuman & Financial Resources Low

Systems for Nuclear Physics TomorrowSystems for Nuclear Physics Tomorrow

1.1. Number of Number of Channels Approx. 20,000Channels Approx. 20,000
2.2. Short & Reconfigurable Short & Reconfigurable ……..
3.3. Human & ...Human & ...

MeasureMeasure

1.1. TPC, Si, TPC, Si, CsICsI  …… (E & T via Charge Sampling), (E & T via Charge Sampling),
2.2. Mul0‐Level Numeric TriggerMul0‐Level Numeric Trigger
3.3. Integrated Time‐Integrated Time‐STampSTamp
4.4. >1000 events/sec>1000 events/sec




