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MicroBulk and results in high pressure 

noble gases
I. Giomataris, CEA-Irfu
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New fabrication technology

Micro-Bulk

Very good energy resolution
-11% at 5.9 keV
- 5.5% at 22 keV
- <1.5% with Am alpha source

50 m and 25 m gaps fabricated

Other advantages
- Flexible structure (cylinder)

- Good uniformity

- Low material

- Low radioactivity

Long term stability ?

Type1

Type2

Micromegas 
inside
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Xe @ 2 bar

Neutrinoless Double Beta (0nbb) 

using 136Xe target

An I. Giomataris and R. De Oliveira patented  idea
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Systematic study with additional etching
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Micro-bulk in CAST - high performance

On low radioactivity support

N2 ON

N2 OFF

N2 ON

Benchmark

≈10-7/keV/cm2/s
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Stability of CAST detector
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WIMP directional TPCs
12:00h

42o

0:00h

WIMP Wind

MIMAC-He3 MIcro-tpc Matrix of Chambers of He3

On-baryonic dark matter search, Micromegas read-out, 

Grenoble – Saclay, Cadarache collaboration
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Micromegas:µTPC chamber

Electrons by 5.9 keV 55Fe

Recoil from 144 keV neutrons
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241Am resolution in a small TPC with Micromegas read-out
Saclay, Saragoza,Ottawa collaboration

RMS = 1.2%

• In Argon energy resolution was 

constant (RMS=1.2%) up to 4 bar

• We must measure it at higher pressure 

and in Xenon mixtures

•Neutrinoless Double Beta (0nbb) using 
136Xe target
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Energy resolution in Xenon 2,3,4,5 bars
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Energy resolution in Argon
55Fe

241Am
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15 cm

neutrons

MicroBulk

3.5 cm beam

interception

MicroMegas neutron flux monitor

World record on low material budged
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N-TOF neutron flux monitor
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N-TOF neutron profile detector
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Figure 3- MM relative amplitude as 

a function of reduced electric field 

in the drift region
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The maximum gain achieved in the scintillation readout channel 

presents an even smaller dependence with pressure, increasing by a 

factor of 3 up to 5 bar and, then, decreasing within a factor of two up 

to 10 bar, as shown in Fig.4b) and Fig.5.
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Future developments of micro-Bulks

Very high priority of our group
• Improve robustness

• Larger surfaces

• Further decrease material (<10% of a silicon 

detector)

• Decrease capacity

• Increase optical transparency

• Push mesh technology (1000-2000 LPI?)

• Smaller amplification gaps (<10microns?)

• Spark protection

• Segmentation for spark protection

• Novel X-Y structure

• Light emission study, photodetection, …….


