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GEM Foil Structure e

Typical GEM Foil has 3 layers,
two 5um thick copper foils and
one 50um thick kapton foil in
the middle.

Diameter of the hole is 70 um,

and the distance between them L_7Z _
is 140 pm . t’"’v““ L /‘“““
Apply electric voltages on the NN e e
two copper layers.
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Electric Field is very strong in ; 7{ iz E\r AR
the hole area, and weak j#ﬁlf‘?
outside the hole area. ' l

GEM Field



The Procedure of GEM Foil

Doubl k photolith Single mask photolit h
e mask ph ography B Bk ngle mask photolithography

copper clad on both sides

Photoresist coating,
masking, exposure

Photoresist development,
copper etching

Kapton etching
Metal etching

Second masking,
exposure

Development, etching,
final cleaning




GEM Photo Mask Plate

The copies of the photo-mask are done
by photolithographic techniques.
40cm*40cm photo mask is produced.



Lamination of Dry Film Photoresist




Exposure of Dry Film Photoresist




After First Copper Etching

Single mask photolithography
50 um kapton foil 5 um g s

copper clad on both sides |

Photoresist coating, —_—
masking, exposure

Photoresist development,
copper etching

Kaptonetching [

— B o HE— ]

Metal etching - ) =N |
Second masking, L=
exposure -
—— | J—
Development, etching, _____

final cleaning B B B =




After First Kapton Etching

Single mask photolithogra
S0 um kapton foil 5 um i PRGN
coperontn s [
Photoresist coating, -
masking, exposure
s
copper etching

aponecring [N B BN M
Metal etching - - - .
Second masking,

e W W W
Development, etchi
eﬂml dean:ns = - - - .




After Second Copper Etching

Single mask photolit
S0 um kapton foil 5 um i PRSCR Iy

coper oo sce |
ool
masking, exposure

ot seser. [
copper etching
aponerching [N BN B B

Metal etching - - - .
Second masking, b
«~we S BB B B

Development, etching,
final cleaning




40cm*40cm GEM Foil

- F

Succes

® Single-mask method was used’ .



New Chemical Reagents
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Other Developments
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GEM Test systen
APV25 Electronics

Optical
fiber
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: Spatial resolution

2 D
Otot = OGEM T C10_geometry
A
¥
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i
o Slit(um): 20; aamnetn /N
o Ar: CO,=70% : 30%; T

Spatial resolution=76um
 HV: 3600V,

' " . |Meanx 153.7

When: Ogeometry << OGEM

& 2D 2
Otot = OGEM

ti(ns)

- § o Meany 1044
“cE 077 -|RMSx . 4382
RMSy

 The distance between
strips: 400um; e e

£=19.6%

38.83
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X-ray imaging @ CIAE

information

Entries 248649

® X ray Energy: 8.9KeV; b
@®about 1k sample rate

@256 channels for each dimension( 512
channel in total);

®4 APV FECs were used (2 for each
dimension)
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Microbulk Micromegas
Fabrication Process

This technology is inspired by
the GEM detector fabrication process invented at CERN .

Double side Cu-coated (5 pum) Kapton foil (50 um),

— ! Construction of readout strips/pads (photolithography)
- Attachment of a single-side Cu-coated kapton foil (25/5 um)
=
Construction of readout lines

f = Y o = Etching of kapton

=== Vi s
ias construction
m— — == 2d Layer of Cu-coated kapton
—_— —_—

Photochemical production of mesh holes

I-_—_l=_l_ ==_Iﬁ Kapton etching / Cleaning




Next Step

New design of 20cm diameter round MicroBulk MicroMegas
Prototype: 0.5cm? pad, 512 APV25 electronics
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