R&D of Ceramic
GEM

Y.Kato
Kindal Univ.



LTCC (Low Temperature Co-fired Ceramics)

Ceramics is baked at low temperature (900°C)

— Cu, Ag, and Au can be used electrode material

(Au plating is enable)

Advantage points

- bigger Gain (around 10000/one layer)

- good discharge resistance (prevent GEM from
being broken due to discharge)

- rigidness (GEM supporting system can be
simple)

- simple production process (cheap)

What is Ceramic GEM ?

GEM sheet using LTCC as an insulator

Property of LTCC material

# GCST1 GCS6D CS50

BEEFS  [10-6/K] 5.5 55

k] [W/m-K] 3.2 2.8

b2 Vg K] 0.66

T [GPa] 95 50

ET% 5 =Y [MPa] 230 240
@IMHz, R.T, 7.1 6.0 5.0
@10 GHz R.T. 7.1 6.0 5.0
@1VHz, R.T. 0.003 0.001 0.001
@10 GHe, R.T. 0.005 0.001 0.001

EFERE  ||O-cm] 104 10" >10*




How to make LTCC GEM

Production process
Product by Hirai Seimitsu Kogyo Corporation
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- enable thickness: max 200 um



LTCC GEM

Properties of LTCC-GEM

size : 10cm X 10cm

hole area : 6cm X 6cm

hole diameter: 100pm
hole pitch : 200pum
thickness : 100pm. 200pum

e — R e

Micro scope picture

LTCC-GEM (white:LTCC. electrode:Au)



Gain measurement
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Voltage setting on Drift and Induction regions

S S L A '95;2|C(IF :3%
41 (Ar:70%, CO2:30%) (Ar:90%, CH4:10%) ( r: o, CF4:5%,
IC4H10!2%)

Drift region 1.5 kV/cm 0.75 kV/cm 0.23 kV/cm

Induction region 6.0 kV/cm 3.0 kV/cm 2.7 kV/cm




Gain measurement

Gain of LTCC GEM in T2K gas

Gain of 200 um LTCC GEM

10" ¢ 10*
E % 100 um - ié:%oz
B ¥ 200 um B T2K gas
10° = * ** 10° — EK* ;:K
10° % X % 10° = **;K x
300 - ISéoI - I4(|)0I - I4é0I — I5(|)OI - ISéoI - I6(|)0I - I6é0I - I700 400I — I5(|)0I — I6(|)0I I7(|)OI I8(|)0I | I9(|)0I — I1000
VGEM (V) VGEM (V)
Energy Resolution in T2K gas
1 &
0.9 f— % 100 um - - -
CE «m | * Gain is achieved around 2000
o7 + Energy resolution is 20%~40%
D6 |
s
§0-4 — L Gain by Komiya san’s (TIRI) measurement can be
WE K “ X x reached over 10000 (100 um)
0.2 — X x x X KX X x X X y -
L E -> | don’t know why my result is lower than
o Feiii i1, 1 Komiya san’s result.
350 400 450 500 550 600 650



