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FoPiFoPi @ GSI@ GSI
• 4π-detector for charged 

particles
– large acceptance
– good particle identification
– high count rate

• SIS synchrotron – beam 
energy ranges from 0.1 to 
2 AGeV depending on the 
beam particles

• projectile/target heavy 
ions – Ca, Ni, Zr/Ru, Au…

• intermediate energy 
phenomena – flow, 
particle production 
(especially kaons), 
clusterization



START detector (present):START detector (present):
scintillatorscintillator readout via two readout via two PMsPMs

•• inin--beam START detector:beam START detector:
((scintillatorscintillator foil 50foil 50÷÷300 300 µµmm))

•• good resolution for heavy ions:good resolution for heavy ions:
½½ (T(TLL + T+ TRR) ~ 45) ~ 45÷÷50 50 psps

•• STOP: ~ 1000 STOP: ~ 1000 scintillatorsscintillators
(~ 120(~ 120÷÷350 350 psps))

•• rate: < rate: < 101066 HzHz
•• expected for expected for pp--beam S297beam S297
(Fall 2005.): 10(Fall 2005.): 1088/spill /spill 

•• also for RPC:also for RPC:
additional 2500 channelsadditional 2500 channels
(~ 80 (~ 80 psps))
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Experiment in Nov. 2004.:Experiment in Nov. 2004.:
test of the polycrystalline diamondstest of the polycrystalline diamonds

•• testtest--beam beam 184184Ta @ 1050 Ta @ 1050 AGeVAGeV
•• two different types oftwo different types of
diamond detectors tested:diamond detectors tested:
a: 10x10 mma: 10x10 mm22, 600 , 600 µµmm
b: b: ““HADESHADES””--type 8type 8--fold stripfold strip
detector 25x15 mmdetector 25x15 mm22, 200 , 200 µµmm

aa

bb

Beam

PM

PM

Scintillator

Target

L

R

D1 D2

Diamond detectors by E. Diamond detectors by E. BerdermannBerdermann



RPC FEE (1RPC FEE (1stst generation)generation)

R&D by M. R&D by M. CiobanuCiobanu

•• high gain amplifier (~200)high gain amplifier (~200)
•• for for ToFToF::
intrinsic time resolutionintrinsic time resolution
(jitter < 5 (jitter < 5 psps))

•• high counting ratehigh counting rate
modification required modification required 

TDC LRS 2228 ATDC LRS 2228 A

QDC LRS 2249 AQDC LRS 2249 A

FoPiFoPi DAQDAQ

50 50 ps/chanps/chan



Results for tested PCResults for tested PC
diamond detectorsdiamond detectors

•• obtained efficiency (relative to START):obtained efficiency (relative to START):
D1: 93%D1: 93%
D2: 94%D2: 94%
H: 70% (for all strips),H: 70% (for all strips),

55% (single strip)55% (single strip)

ps22td2td1 ≈≈ σσ
ps31td2-td1 =σ ps73ts-td1 =σ ps73ts-th =σ

Analysis by A. Analysis by A. ZhilinZhilin



•• standard START setup with 300 standard START setup with 300 µµm m scintillatorscintillator
•• average rate during experiment 0.7 MHzaverage rate during experiment 0.7 MHz
•• diamonddiamond--detectors:detectors:
•• polycrystallinepolycrystalline--CVD diamond 10x10 mmCVD diamond 10x10 mm22, 500 , 500 µµm, d = 8 mmm, d = 8 mm
•• singlesingle--crystal diamond 4.3x4.3 mmcrystal diamond 4.3x4.3 mm22, 300 , 300 µµm, d = 3 mmm, d = 3 mm
•• supplied signals supplied signals high enoughhigh enough to be used with RPC FEEto be used with RPC FEE--cardcard

Test of diamond detectors with Test of diamond detectors with 
2727Al beam @ 1.9Al beam @ 1.9 AGeVAGeV
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Results for PC diamond detectorResults for PC diamond detector
td1 td2 28 psσ σ≈ ≈  

td1-ts 149 psσ =  

•• obtained efficiency (relative to each other):obtained efficiency (relative to each other):
D1: 99%D1: 99%
D2: 96%D2: 96%

•• but only time cuts were usedbut only time cuts were used



Results for SC diamond detectorResults for SC diamond detector

td1 td2 28 psσ σ≈ ≈  

•• obtained efficiency obtained efficiency 
(relative to each other):(relative to each other):
D1: 92%D1: 92%
D2: 91%D2: 91%

•• only time cuts were usedonly time cuts were used
•• energy response is better then energy response is better then 
for PCfor PC--CVD, but signal still smallCVD, but signal still small
•• no walkno walk--correctioncorrection
•• stability issuestability issue
•• intrinsic TDC resolutionintrinsic TDC resolution
•• additional analysis necessary additional analysis necessary 



Summary:Summary:
diamond as diamond as ToFToF start detectorstart detector

•• good time resolution possible good time resolution possible 
•• PC diamond for heavyPC diamond for heavy--ion detection (min Z ???)ion detection (min Z ???)
•• SC for SC for MIPsMIPs, light ions, light ions
•• for protonfor proton--beam experiment we beam experiment we needneed SC diamondSC diamond
•• detailed study of time resolution/rate/efficiencydetailed study of time resolution/rate/efficiency
with a dedicated electronics setupwith a dedicated electronics setup

•• singlesingle--crystal diamond size ???crystal diamond size ???
•• maximum active area d = 4 mmmaximum active area d = 4 mm
•• FEE developmentFEE development
•• modification of present RPC FEE designmodification of present RPC FEE design
•• next generation chargenext generation charge--sensitive amplifiersensitive amplifier
•• FoPiFoPi::
what we can have for Oct. 2005. protonwhat we can have for Oct. 2005. proton--run?run?


