lon Feedback Suppression
with MHSPs

(not entirely new ideas,
originally developed for gas photomultipliers)
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MHSP lon

A.V. Lyashenko et.al., 2007 JINST 2 P08004

Micro-Hole & Strip Plates

Suppresion

* Micro-Hole & Strip Plates (MHSP):

One side of a GEM
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* Original idea:
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A.V. Lyashenko et.al., 2007 JINST 2 P08004

Micro-Hole & Strip Plates

“Flipped” Reversed-bias Micro-Hole & Strip Plates F-R-MHSP

 Catches also ions from 1% amplification stage

* Next step towards better ion collection:
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 Bna T
Micro-Hole & Strip Plates A.V. Lyashenko et.al., 2007 JINST 2 P08004 E@Pa ,"’E
* Amplification setup:
F-R-MHSP, GEM, MHSP PC |—T
E

* 3 fold ion back-flow 3 CA@
reduction by MHSP F-R-MHSP :> Q <::D> C
(closest to anode) E rans
¢ F-R-MHSP on top: GEM j @ C

e same electron collection

efficiency as normal GEM MHSP j é@ C

trans

* 6-fold better ion back-flow “@}\ ® ¢
suppression than GEM bottom R A ————. E
(2x better than R-MHSP) cathode

* Total IBF value: ~1.5 10 at gain of 10* (drift field as in TPC ~200V/cm)
* Translates to:

* |less than 2 ions per avalanche electron drift back (8 for R-MHSP as first element)
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wErlen - rurther ldeas

Suppresion

* Double sided R-MHSP

PC

bottom
anode

e Cobra GEMs

A.V. Lyashenko et.al., 2009 NIMA 598, P116-120

e Result from 2008:

* better ion suppresion

* BUT only 20% electron
collection efficiency!

* Better with optimized pattern?

Ralf Diener, DESY Hamburg LCTPC Collaboration Meeting, March Y)Y, DESY Page 1 /v



Conclusion Wl ,"_,

* Next steps:
e Collect more information
e CST/Garfield++ Simulations

* Possible collaboration with TU Munich group (working on high rate TPCs)
to measure properties
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