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How to prevent 
ion backflow(IBF)?
Gating grid and GEM



https://www.youtube.com/w
atch?v=vSbKxy7QF8I

Introduce

이름 : 정원준
소속 : 인하대
MBTI : INFJ
취미 : 영화

연구실에서했던일들 Nptool simulation실리콘칩테스트
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Wire Chamber
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Wire Chamber

Sense wire : anode wire (+)  

Field wire -> electrically decouple the sense wire
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Before Gating Grid

ions are neutralized
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High - voltage

Few ions go to
HV plane
(slowly)

Ions stay here for
a long time

Drift volume Ion Back Flow(IBF)



https://www.youtube.com/watch?v=vSbKxy7QF8I

Before Gating Grid

Uniformity of the electric field  -> very important

Homogenous Electric field
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Still uniform?

(also near sense wire, Avalanche 
process make more positive ion)

zDetect 

Ion Back Flow



https://www.youtube.com/watch?v=vSbKxy7QF8I

Gating Grid

positive
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Gating Grid

Big 
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Gating Grid

Closed gateOpen gate
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Copper coated Kapton foils

Field line focused in 
holes
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GEM(Gas Electron Multiplier)

Ion Trap
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GEM

IBF
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Using 
multi Gem 
layer

Upper layer block IBF

Energy
resolution
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Reference

The Time Projection Chamber, Thomas Lohse and Werner Witzeling (1978)

William R.Leo, Techniques for Nuclear and Particle Physics Experiments

Development of a gating driver of TPC for exotic beam experiments, J Yuan (2023)

Simulation of the electron and ion movement through a 4-GEM stack

Study of Passive Gating Grid for Ion Back Flow Suppression

https://www.star.bnl.gov/public/tpc/hard/tpcrings/page11.html

https://flc.desy.de/tpc/basics/gem/index_eng.html

https://www.star.bnl.gov/public/tpc/hard/tpcrings/page11.html
https://flc.desy.de/tpc/basics/gem/index_eng.html


Thank you !



Back up
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TPC = MWPC + Drift Chamber +TOF

Watch this
video

https://www.youtube.com/watch?v=vSbKxy7QF8I

https://www.youtube.com/watch?v=R5G1_hW0ZUA
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Wire Chamber

Metallic surface 
with photochemical etching process

Small pad Pad size : parameter

Pre amplifier -> electronic channel

Straight pad rows 

(PEP-4, Topaz, etc)

Pad covered plane

(NA35, HISS)



https://www.youtube.com/watch?v=vSbKxyThe shielding wire layer in between protect the sense wire from 
possible disturbance while switching7QF8I

Wire Chamber

Sense wire (+)

Cathode plane

Drift VolumeNull potential or 
cathode (-)

Same
Potential
E=E’
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GEM
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Quench gas absorbs 
ex: CO2, CH4, etc

+- -+

-+

GEM



https://www.youtube.com/watch?v=vSbKxy7QF8I

GEM
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GEM
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GEM



https://www.youtube.com/watch?v=vSbKxy7QF8I

GEM


