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20-40 silicon layers (~1500 à 3000 m2)
Pad size of ~1x1 cm2 (~ 16 à 32 106 canaux)
~130T de tungsten
An octagonal geometry 
High level of density   (20-40 layers, 24X0 in ~150mm)

No large area of dead zone  
All barrel modules are identical  (Tungsten wrapped by Cfi)
The detector slabs would be tested before assembling

New geometryNew geometry



Calorimetry session  at SNOWMASS 2005   J.-C. Brient (LLR) 3

Study of the mechanical deformationStudy of the mechanical deformation
for an horizontal barrel modulefor an horizontal barrel module

Detector studyDetector study

Prototype Prototype R&D R&D 
final designfinal design

Structure 1.4
(1.4mm of W plates)Structure 2.8

(2×1.4mm of W plates)

Structure 4.6
(3×1.4mm of W plates)

ACTIVE ZONE
3x3 Si matrices
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Alveolus Structure

Front-end electronic
analog part

The prototype The prototype isis in finalin final
phase of constructionphase of construction

PCBsPCBs
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Test Test cosmicscosmics (LLR)(LLR)

Test Test beambeam (DESY)(DESY)
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Cells in red : Signal > 20% of MipCells in red : Signal > 50% of Mip
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electron

Jan.05

2 close by 2 close by electronselectrons (~(~ 3cm)3cm)

First real test versus First real test versus 
the the «« ParticleParticle FlowFlow »» methodmethod
withwith a a dedicateddedicated detector detector 

ECAL prototype ECAL prototype –– first test first test atat DESY  (FNAL/CERN 2006DESY  (FNAL/CERN 2006……))
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First First resultsresults of the DESY of the DESY 
Test Test beambeam withwith ECAL prototypeECAL prototype

S/N ~ 8 !!S/N ~ 8 !!

Zone between wafers 

Still to be analysedStill to be analysed

Study of the coherent noiseStudy of the coherent noise
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Why there is only 14 layers (instead of 30) !!Why there is only 14 layers (instead of 30) !!

because of a leakage problem with the silicon matricesbecause of a leakage problem with the silicon matrices

Silicon Sensors : I(V) & I(t)
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705 µm

980 µm

1470 µm

Pad : 9010*9010 µm
Int : 990 µm

Wafer : T-136

If the goal isIf the goal is

Keep it crude !!Keep it crude !!

♦ Number of  mask ~ 4~ 4--55
♦ Industrial yield          ~ 85%~ 85%
♦ Use of large wafer      8” ? 

< 2 $/cm2

DETECTOR MATRICES DETECTOR MATRICES 
Relatively crude objectcrude object when compared to a microstrip
matrix for a tracker (or to the ALCPG-SiW matrix)

PLEASE, note the effort to be as simple as possible    PLEASE, note the effort to be as simple as possible    
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Contraints on the ECAL Contraints on the ECAL calorimetercalorimeter

Small Small MoliereMoliere radiusradius smallsmall thicknessthickness for nonfor non--W W materialmaterial

ThresholdThreshold <<mipmip large large mipmip signal  signal  ⇒⇒ wafer not wafer not tootoo thinthin (500(500µµm)m)

S/N S/N atat mipmip > 10> 10 smallsmall noisenoise

WeakWeak coherentcoherent noisenoise pickpick--up, up, groundground, power , power supplysupply etcetc……

Large Large dynamicsdynamics (14(14--16bits)16bits) bibi--gain gain twotwo times  10 bitstimes  10 bits

LowLow power dissipationpower dissipation (electronics) power power cyclingcycling

BehaviorBehavior of the VFE chip of the VFE chip whenwhen 500500--600 600 GeVGeV emem showershower goesgoes throughthrough

KeepKeep the the siliconsilicon costcost underunder control control labolaboss in contact in contact withwith privateprivate companiecompaniess
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Test with electrons (may be small energy hadrons)Test with electrons (may be small energy hadrons)
DESY, FNALDESY, FNAL--MTBF, CERN/H4(H6) for  2006 ? MTBF, CERN/H4(H6) for  2006 ? 

standard test for ECAL (direction/energy resolution,..) standard test for ECAL (direction/energy resolution,..) 
Measurement of the constant term (expected to be small) Measurement of the constant term (expected to be small) 
Test of the Test of the coherent noisecoherent noise, with running in, with running in--situ,etcsitu,etc....
test of running with the test of running with the VFE chip INSIDE the detectorVFE chip INSIDE the detector
Test beam with AHCAL+ECAL for debuggingTest beam with AHCAL+ECAL for debugging

Test with HadronsTest with Hadrons
CERN / MTBF ??  mid 2006 CERN / MTBF ??  mid 2006 –– mid 2008mid 2008

NextNext stepssteps
for the prototypefor the prototype
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Tested at industrial level

BetterBetter for for mechmech. . behaviorbehavior
Better Moliere radius
BetterBetter for for industindust. . assemblingassembling
DAQ DAQ basedbased on FPGA on FPGA 
betterbetter for VFE for VFE 
etcetc……

for the for the 
ECAL Detector Slab ECAL Detector Slab 

R&D for the final designR&D for the final design
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VFE ASIC

Data
ADC

1G/100Mb 
Ethernet PHY

BOOT CONFIG
FE-FPGA
Data Format
Zero Suppress
Protocol/SerDes

FPGA Config/Clock 
Extract

SlabSlab

FE
FPGA

PHY
VFE
ASIC

Data

Clock+Config+Control

VFE
ASIC

VFE
ASIC

VFE
ASIC

Conf/
Clock

Clock

Bunch/Train Timing

Config Data

Clk

the detector readout the detector readout 

A A commoncommon R&D for R&D for calorimeterscalorimeters : : ECAL,ECAL,
AHCAL,AHCAL,
DHCAL DHCAL 

R&D for the final designR&D for the final design
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Study of pad size from 1 to 7 mmStudy of pad size from 1 to 7 mm

Ε

55mrad
Δθ=

Ε

0.94mm0.84
ΔX

−
=Position Position 

Direction Direction EEγγ ((GeVGeV) ) 

ΔΔ
E 

(%
)  

E 
(%

)  Using countingUsing counting
Instead of energy Instead of energy 

Study by Study by H.VideauH.Videau Single particle performances Single particle performances 

Energy Energy  0~
Ε

16%~

Ε
ΔΕ

⊕=

ECAL with 20 + 10 layersECAL with 20 + 10 layers
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Study by Study by J.Y.HostachyJ.Y.Hostachy, (LPSC) , (LPSC) M.KrimM.Krim, , D.BenchekrounD.Benchekroun (Univ. Casablanca)(Univ. Casablanca)

0.84%.
Ε

14.7%

Ε
ΔΕ

⊕=

ECAL with 30+10 layersECAL with 30+10 layers
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ConclusionConclusion

A warning comes from the matrices production 
(only handmade now) 

We are NOT at the minimal industrial level !!!
Any help is welcome

The prototype is under completionThe prototype is under completion

The first results are very  encouragingThe first results are very  encouraging

The R&D on final design are going on The R&D on final design are going on 


