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Motivation

Electron transmission measurement of 14pym-
thick gating GEM

— In T2K gas mixture

— w/wo B field

— To Compare with next LP1 GEM panel test with gate

— GEM structure is same LP1 GEM panel
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transfer region is
far from source ¢

Method of Measurement

* Electron transmission efficiency
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Electron loss by Gate

@-conversion at transfer region

No effect by Gate
(ie. trans. eff. = 1)

E,=0[V/cm]

Low rate because

Gas:T2K B:1T Et:300V/icm ]

100

Signal
charge

spectrum *:
(log il

crala)

Gate

25
= e

24 .8mm

A 4
u EEEEEEEEEEERER

Drift
region

10mm

1.5mm

Tmm

*Q
{

Transfer
region

10

10°[H

‘50“‘

P ("
100

150 20

0 250
signal charge (ADC value)

TTTIIT T TTTTNE L PTTILAT

;\f\

Mean
RMS
%2 | ndf
p0
p1
p2
1 p3
':;_\ f
|-
»

’“‘%\P"

p10
pi1 1

601391
53.95
24.67

21027212
1.77e+04 £ 1295
4.715+ 0.065
3631+ 1280.3
4.715+ 0.306
3407+ 21.5

5 2546+ 0.05
6.272+ 0.044

p 1.711
p8 57.73+ 0.02
p9 11.25+ 0.02

e+04+ 32

383£27
39.8+0.2

o

.50. s

150

200
signal charge (ADC value)

250

Peak
position
decided by
gaussian

5



E, = 230 [V/cm]
. E. =300 [V/cm]
Transmission

| Electron transmission |

PR " cciron transmission | i |
.° 0 95 Ar:CF4:iC4H10=95:3:2 la[] 9 . Ar:[é::::lg:;ll‘_l\?;?:]ﬂ:z
S~ O — Ed = 230 [Vicm] Sl — - =
g £ B = 0 [T] Et = 300 [Viem] E [ B = 1 [T] 51_33301[;;] !
g 0.8 20.8[
2 0.7F S07)
R 5 s
s 0.6 go.6—
c E_ L % E
g 0'55 . n ] 05:_
g 04F ) . 0.4F )
) 0.35 oafe = = . .
0.2F 0.2
0.1t 01F
Pl b b e L S N S R
0 5 10 15 20 25 % 5 10 15 20 25
Vgate [V] Vgate [V]
- B field dependency
. . 0.02]- OrT 0.02]
High B field = Electrons : A
move along B field due to | = .7 Eeld - into the
I s ole
|Ol’entZ angle, o.oos? RN °-°°5;’ /s S Black: arrived
# of electrons into the hole |+ -+ o THETT T at electrode
decreases Ll PN L N 6




E. =300 [V/cm]

. . B=1][T]

Transmission
\ Electron transmission | | Electron transmission ]

s 1F g 1: Ar:CF4:iC4H10=95:3:2
% oF e Boof 'Ed = 230 [Viem]
¢k Ey =140 [V/cm] | =gy = £ E, =230 [V/cm] | =i
%o.si— 0.6

®05F ®051

04f .ttt . ] 0.4F

0.3F" 0.3,

0.2F 0.2

0.1F- 0.1F

[ T R R— N T T R T T R——

Vgate [V] Vgate [V]
- E, dependency |
Higher E,/Eh | Lower E,/Eh
— Lower Ej is better | Ed
for transmission ?
Ratio of E,andER = Eh—— |
# of field line to the GEM i |
electrode increases at E. 7

higher E



E, = 140 [V/cm]
o B=1[T]
Transmission

\ Electron transmission | \ Electron transmission | \ Electron transmission |

c 1p c 1¢ c 1¢
° C Ar:CF4:iC4H10=95:3:2 o = Ar:CF4:iC4H10=95:3:2 =] E Ar:CF4:iC4H10=95:3:2
P09F Ed = 140 [Viem] $09F Ed = 140 [Viem] P09k Ed = 140 [Viem]
E E Et = 300 [V/cm] E = Et =700 [Vicm] E b Et = 900 [V/icm]
208} B=1[T] '208} B =1][T] '208} B =1[T]
s E 8 E ol
& E, =300 [V/cm] @ E. =700 [V/ @7 E, =900 [V/cm]
E = T cm § T - cm § F T cm
0.6 50.6F 50.6F
o oL r o
%051 “o.5 e ®o.5F

04 LT 0.4F 0.4

- .-

0.3 0.3 ? 0.3

0.2} 0.2 0.2F

015 0.1F 0.1

0: \ D[ 1 PR 0 1 L ! [ 0 l L | P L
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
Vgate [V] Vgate [V] Vgate [V]

- E; dependency

— Higher E; is better

for transmission
Area of penetrating field line _
is narrower at lower E; and e

some electrons retu.rn t? Highef .ET/Eh -TDif Usion lOSET/Eh '
GEM electrode by diffusion



Summary

Electron transmission eff. of GEM gate have
been measured w/wo B field
— Max. transmission eff. is about 50 % at B = 1T

— N, will be about 10 at LP1 GEM panel with gate



