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Introduction

Gating for LC-TPC

— TPC has to take data for a whole train (= 1msec)

— If we have imperfect gating device, locally dense ions
produce non—uniform E field

Gating device is necessary for GEM module at
LC-TPC

— Gating device = wire, micromesh, GEM
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Dead region due to the
frame to support wires  Change E,

Local change of E at GEM gate
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Motivation

GEM Gate
— lon feedback < 10 at reverse bias (by sim.) < O.K.

— Electron transmission eff. is important

-+ More N_. is better for resolution
2
o’ =0, +(CD/1/Neﬂ) z

Electron transmission measurement of GEM gate
— w/wo B field
— Systematic study of transmission

— GComparison simulations with measurements



Experimental Setup
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Method of Measurement

Electron transmission efficiency

— Ratio of @ to @

@conversion at drift region

Electron loss by Gate

@-conversion at transfer region

No effect by Gate
(ie. trans. eff. = 1)
E,=0[V/cm]
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spectrum
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Low rate because
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far from source
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Nominal
E,=50[V/cm]

Measured Transmission -
E.=300[V/cm]
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Nominal
E,=50[V/cm]

Measured Transmission -
E.=300[V/cm]
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- B field dependency
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Measured Transmission

E, dependency

— Lower E, is better

for transmission
Ratio of E; and Eh

# of field line to the GEM
electrode increases at
higher E
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Short Summary of Results

Electron transmission becomes better
— at thinner GEM with larger holes

— at lower E,
can not change
— at higher B+ E_ and E, freely

because of V
and G,

v

— Optimization the structure of GEM gate at higher B
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Optimization by Simulation
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Comparison to Simulation

1T oT

r  ameasurement
[ esimulation

=y
N

-
L]

r  smeasurement
[ osimulation

- B= 1T = standard
_ 03 50um-—thick 50um-—thick
Good 3 ® 70um : @ 70pm
agreement | 5&
with sim. e i

e L e L L P O B O T B A BT WA
% 1000 2000 3000 4000 5000 60( O 1000 2000 3000 4000 5000 6000

=y
T

standard

o
o
T

e
(=11
T

electron transmission
electron transmission

o
'S

o
N

EhIViem Eh[V/cm]
§ 2L .measurement 5. t
. B — OT @ [ esimulation . @ *Simuiation .
— £ thin S thin
. 25um-—thick | £°* 25pm-—thick
— Not similar .- é 70um & 70um

even in e
) 0_2:/'_/_‘:;:‘:.:—=—g‘-o=§,
behavior

1.2

e
'S

7

o Lo v Lo Lo b 1o e e b by b by
1000 2000 3000 4000 5000 600( % 1000 2000 3000 4000 5000 6000
Eh[Vicm] EhIVicm1

r ameasurement
[ osimulation

— Sim. may - thin—wide
08 25um—thick

have problem :°:
0.6— ¢90Um

at OT case ? R\

P M BT R TII R R PR T R B B B
Op 1000 2000 3000 4000 5000 6o U0 1000 2000 3000 4000 5000 6000
Eh[Vicm] Eh[vicm]

+ measurement
asimulation

-
-
I

thin—wide
25um—thick
® 90um

o
o
l

o I
N kS
TTT T=T T T 171 LI LI T 1T

e
o

electron transmission
electron transmission

13




Summary

Electron transmission eff. of GEM gate have
been measured w/wo B field

— Transmission becomes better at thinner GEM with
larger holes w/wo B field  (25pum—thick, @ 90um)

— Max. transmission eff. > 50 % at B = 1T

— Transmission eff. = 70 % by optimization

And...
Studying to produce 12.5um—thick and @ 90um GEM
At other gas mixtures and higher field
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Simulation é 1;
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