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Reminder: MICROMEGAS 

ÅMICROMEGAS detector
ïMICRO MEsh GAseous 

Structure
ïHigh detection rate
ïLow voltage (all < 600V)
ïBulk technology  

Robust, cheap

ÅPrototype layout
ï128µm bulk
ï3 mm conversion gap
ï2 mm absorber as chamber 
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Reminder: basic performance

ÅPrototype basic performances (test beam 2008)

ïMIP most probable value : ~20fC (11% r.m.s.)

ïEfficiency > 97%, channel non-uniformity < 1% (1.5fC threshold)

ïMultiplicity < 1.1 , chamber non-uniformity < 1.5%
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Reminder: Electronics όǎŜŜ /Φ ŘŜ ƭŀ ¢ŀƛƭƭŜΩǎ ǘŀƭƪύ

ÅDIF (Detector Interface) developed at LAPP and ready for 
mass production

ÅRecent developments for the new CALICE DAQ:
8B/10B Communication protocols validated (LAPP/LLR)
CCC (Clock and Control Card) integration in work at LAPP  
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Digital Readout

ÅBulk MICROMEGAS with embedded Readout 
electronics

ïHCAL compactness embedded VFE

ïInstall bulk or VFE first ? 

Solution: VFE first with protection mask for the 
ASICs
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!{L/ǎ ǿƻƴΩǘ ǎǳǊǾƛǾŜ ōŜƛƴƎ ƭŀƳƛƴŀǘŜŘ
.ǳƭƪ ǿƻƴΩǘ ōŜƘŀǾŜ ǿŜƭƭ ƛƴ ǘƘŜ ǎƻƭŘŜǊƛƴƎ ƻǾŜƴ

First MICROMEGAS bulk with embedded VFE 
successfully tested in 2008 beam test

2 types of ASICs concidered
ÅHARDROC , 2 versions (LAL)
ÅDIRAC2 (LAPP/IPNL)



2009 Beam tests results summary
SEPT 2009: GASSIPLEX

Åhadron showers (1-6 GeV, 6 Abs.)
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2 GeV e- from May TB Hadrons 1 GeV

0 absorber

3 absorber

6 absorber

Ongoing analysis

12x32 cm2 chamber

Previous Results



2009 Beam tests results summary
SEPT 2009 : HARDROC 1

ïThreshold ~5fC expect ~90% efficiency or more

ïMeasurement 8 ς14 % (extremely low !!)
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Expected

Observed

LǘΩǎ ƭƛƪŜ ƛŦ ǘƘŜ at± ǿŜǊŜ ƻƴƭȅ ϤмŦ/ όat±κǘ Ґ лΦнрύ 
instead of ~20fC



2009 Beam tests results summary
SEPT 2009 : HARDROC 1

ÅMICROMEGAS signal
ïFast electron signal (~1 ns)

ïSlow ion signal (~100 ns)

ï~90% signal due to ions (e-/ions = 1/ln(Gain) 0.1 )

ÅHARDROC shaping time very short (10-20 ns)
ïelectron drift velocity  (~50 µm/ns)

only one mm of gas is seen (2/3 signal lost)
ǘƘŜ ƛƻƴ ǘŀƛƭǎ ŎŀƴΩǘ ōŜ ǎŜŜƴ όϤфл҈ ƻŦ ǎƛƎƴŀƭ ƭƻǎǘύ

ïHARDROC sees only 0.1 x 1/3 x 20fC 1fC as signal MPV
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New acquisition software
Å X-DAQ left out

Å Labview software for calibration, monitoring and data acquisition

Å Version for HR1, HR2, DIRAC2

Å Version for hybrid readout foreseen

Å ~ 100Hz acquisition rate (24 HR2)
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DIRAC 2

HARDROC 2

Save & load config

Enable/disable monitoring

Access all parameters

Monitor 4 chambers at once



2009 Beam tests results summary
NOV 2009: HARDROC 2

ïOne 32x48 ASU in test box

ïBeam profile

ïEfficiency very low (as expected with HARDROC) 

measurements via«self tracker» or «TPC» mode (1cm gas)

ïMany chips were dead (reason not obvious)
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Calo mode TPC mode
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2009 Beam tests results summary
NOV 2009: DIRAC 2

ÅStack of 4 8x8 MICROMEGAS 
chambers equiped with DIRAC 2 

ÅOnly 3 hours commissioning

Å4-fold coincidences immediately 
observed

ÅDestructive sparks killed channels 
one by one after few hours 
functionning

ïFew data available

ïNo time for threshold optimisation
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