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Overview

● Introduction
● The detector
● 55Fe test at CERN
● RD51 test beam at SPS
● Conclusion
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Introduction

● MPGD are an interesting alternative
to RPCs and scintillators for a hadron
calorimeter at a future linear collider

● Three on-going projects
– Double GEM DHCAL (UTA)

– THGEM DHCAL (Weizmann)

– Micromegas SDHCAL (LAPP)

● Several requirements in common, for example the readout
+ physics performance in a HCAL are expected to be similar
→ why not getting together and sharing experience/hardware? 

CALICE technology tree
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The THGEM

Ne/CH4 95/5
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The basic building block of our large area Micromegas chamber is an 8 layer PCB of 32x48 cm2 

It is equipped with 24 ASICs, 1536 pads and a Bulk mesh
It is called an Active Sensor Unit (ASU)

ASU can be chained thanks to flexible inter-connections
They are also equipped with spark protections (diodes)
They are read out by 2 boards: DIF & interDIF (cf. photograph)

The readout board (pads+ASICs)

Spark protections

Flex. Interconnects 
to next ASU

24 ASIC + spark protections on back side

ASIC

Flex. interconnects

Mesh HV

Power, digital signals, 
calibration, PC link

32x48 pads of 1 cm2 on mesh side
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Following the ILC beam time structure, the front-end electronics:
- is off between bunch trains → power-pulsing of analogue part;
- is on during trains → self-triggering capability +  memory with 200 ns timestamping;

The MICROROC ASIC

The MICROROC is a 64 channel chip developed with LAL/Omega

Second level of
spark protection

Low noise preamp.
(3000 ENC)

Shapers (75-200 ns)

3 discriminators

Memory &
timestamp
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Assembly @ LAPP

The THGEM is maintained on a frame with a guard 
electrode to improve the field uniformity

THGEM + support are housed in our ASU test chamber.
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14 mm 11.6 mm

Drift gap: 11.6 mm
Induction gap: 2.7 mm
Chamber volume : 3 litres

Double-sided tape: 0.7 mmPCN with guard electrode: 2 mm

Dimensions
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200 pF

1 nF

1 nF

70 MΩ

70 MΩ

70 MΩ

1 MΩ

1 MΩ

1 MΩ

Bottom GEM

Top GEM

Guard
electrode

Drift electrode

1 MΩ

HV

HV

HV

HV circuitry
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CERN (October 17th-18th)
RD51 lab Chamber 55Fe source

Gas distribution

Low voltage 
supply

High voltage 
supply

Labview 
program

The interactions of the 55Fe 5.9 keV quanta in Ne/CH4 95/5 were seen on the first day!

55Fe measurement
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Voltage scan: count the number of hits versus voltage across the THGEM

A MIP should create on average ~ 22 electrons in 3 mm of Ne

→ a gas gain of a few thousands should be enough to see MIPS with high efficiency

→ to be assessed in RD51 test beam!

Drift field = 300 V / 11.6 mm ~ 260 V/cm

Induction field = 200 V / 2.7 mm ~ 740 V/cm

Inflexion point @ 608 V

→ a gas gain of ~ 100 (cf. Shikma gain curve)

Is needed to detect the 164 electrons from the 55Fe 

source (5.9 keV / 36 eV)
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The THGEM chamber was part of the Micromegas test beam setup.
All chambers (4 Micromegas + 1 THGEM) was read out with the same DAQ system.
Weizmann provided the gas mixture (Ne/CH4 95/5).

The chamber was placed against & upstream of the iron block → MIP measurements.
Later on, it was placed against & downstream and could record pion shower signals.

The chamber design was modified slightly:
- the drift gap was reduced to 5.5 mm
- no guard electrode needed anymore

RD51 testbeam

Pion beam profile on the 
10x10 cm2 THGEM



13

The efficiency plateau is reached at 780 V (expected gas gain of 1000-2000)
At this voltage, the multiplicity is below 1.2.

At the end, the MIP performance look similar to the ones of Micromegas.

MIP measurement (150 GeV muons)

Use 4 1x1 m2 Micromegas chambers as a telescope and look at THGEM response.
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Conclusion and future plans

● First results on a THGEM/MICROROC detector are promising

● We still have some data in hadron showers to analyse

● We look forward to the next step: replace the 10x10 cm2 THGEM 
with one of larger area, for instance 30x30 cm2 (or better 32x48 
cm2).
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