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Introduction
Principle of double-mesh ion back-flow gating
Gain and energy resolutions

lon feedback measurements:
— Setup description
— Classical uM (single-mesh mode)

— Double-mesh mode

Prospects and conclusion
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Two patterns tested
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Gain measurements (°>°Fe): single mesh mode
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Energy resolution (%)
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Energy resolution: ion gate mode
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—>Fluctuation of the gain in the two
stages
—>Electronic transparency of the device
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Gain measurements: ion gate mode
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Setup description

Xenon lamp
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Gas mixtures
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—>down to 180 nm
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Primary currents
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IFB: simple mesh mode

I.F.B.

1,E+00 A
* Ar+2% isobutane
B Ar+5% isobutane
Ne+2% isobutane
1,601 < Ne+5% isobutane
]
]
]
) ]
K . o ™
*) . / | ’ ] "]
L » * . N .
1,E-02 1
1,E-03
0 5000 10000 15000 20000 25000 30000

Gain

IFB of few percents like in a classical yM

Better field ratio

IFB is decreasing with the field ratio

16th june 2009

Fabien Jeanneau

1,E-01 7 .
& Ar + 2% isobutane
w
5 ~—Ea=60kV/cm
: ~#-Ea=56kV/cm
Ea=52kV/cm
1,E-02 A
e —
——,
1,E-03 . . .
0 200 400 600 800 1000 1200 1400 1600 1800 2000
Ea/Ed
3rd RD51

meeting, Kolympari, Crete, Greece

11



Double-mesh ion gate mode

Double mesh gating
decreases the ion
back-flow of at least 2
orders of magnitude
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Double-mesh simulations

e comparison with measurements
*Transparency vs amplification gaf
*Transparency vs transfer gap
IFB vs amplification gap

IFB vs transfer gap

Performed with GARFIELD



Comparison with measurements
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IBF vs transfer and amplification gap
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Prospects

Simulations

— 3D simulations = different mesh patterns

Test prototype in a beam?
— Effect on spatial resolution
— Effect on efficiency

Flux limitations (charging effect?)
Building technology



Conclusion

A double mesh device for the gating of the ion
back-flow in a Micromegas has been tested
successfully

The factor of ion back-flow reduction is at least of
two orders of magnitude (10~ to 10°)

The electron transparency and energy resolution
are good if the gain in the transfer gap stays low

Simulations are needed to optimize the device
Test of efficiency and spatial resolution
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