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Long flex mixed
Copper & stainless steel

500x500 Micromegas KIT

Large gem readout Field cage
(Atlas NSW type) ge9 100x100 Study MGPD Kit
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Readout PCB

50 um Kapton
5 um Cu both sides

Metal etching

Kapton etching

Metal etching
and cleaning -

ALICE mass production

Production process




Thgem in cleaning step Thgem in drilling machine
LEM-TPC
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MOST COMMON MPGD DETECTORS BASED ON PRINTED CIRCUIT BOARD TECHNOLOGY

®* Micromegas detectors : HT1
Composted by 3 electrical elements : E ~ 0.6kV /em
- One Dirift electrode HT2
- One metallic Mesh for amplification stage TEszV/cm

- One Anode Electrode

Global operating scheme

Then amplification takes place in a fine gap that can be controlled by polyimide pillars.
Many configurations are possible.

It can be also combined with Gem or Thgem. :
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Example of meshes
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SLHC/ATLAS 1 ch. (MAMMA)

T2K Inner readout plane
Jlab-Class12 (CEA/Irf
(360x360 module) ab-Class12 (CEA/Irfu)
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11,2% (FWHM)
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MCA Channel
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TREX-DM readouts
Rare Event Experiments @ UNIZAR
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“Mesh support p:liar Resistive Strip
0.5-5 MQ/cm
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Copper Strip

Insulator 0.15 mm x 100 mm

Global operating scheme

Production of MultiGen 2D (M-cube) / CEA
used in the scanPyramids project (Cheops discovery)
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Sample of pattern
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Microscope picture of URwell

CMS GE21 large Module




WHAT'S NEW IN RECENT Y

* Thick PCB readout ( with mechanicallinsert, Airtight ...

ACTAR sectional scheme

& 30mm e I Cathode 30mm |
Gas In J > <—>. Gas Out
Field Cage
’ b2 Tube |
- Window
L - Gating Grid
Micromegas
e L} L]
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Cable
Grounding
Flat oo
il Mesh Tension

Grounding

ASTROBOX-II

" PRODUCTION OF THICK DETECTOR :

can be used as empty chamber wall

Possible with EPOXY or metallic core like
Aluminium, Stainless steel or copper.
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WHAT’S NEW. IN RECENT YEARS

| Geometry optimized and multilayers structure with shielding to avoid X-talk

4



WHAT’S NEW. IN RECENT YEARS

® Surtace roughness optimization :

* Pads Mirror polishing: r
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ASTROGAMMA




WHAT'S NEW IN RECEI
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Surtace roughness optimization : R

* Vias filling




WHAIT'S NEW IN RECENT YEARS il
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®* Surface roughness optimization :

* Inter-pads gap filling
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TEXAT-P after gold plating




WHAT'S NEW IN RECENT YEARS
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To allow the customer to tune the field lines.
Fieldlines from the mesh
Need more results in practice y going on both strips now

A 20

Surface: Electric potential () Streamline: Electric field

2 A 500
‘. :'-ﬂ%k:&\l ] £ Surface: Electric potential (V) Streamline: Electric field 250 ” 500
B Electrode width:/500 um

V electrode: -300V ‘ 400
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Without field correction Embedded field correction electrode




WHAIT'S NEW IN RECENT YEARS

* New Kind of mesh : bmesh

r

* Electro deposited meshi instead o woven mesh
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Electroformed mesh
(Limited in size)

Calendered mesh 45/18
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10 SUMMERISE: il

* Thick PCB readout ( with mechanicallinsert, Airtight ...)

* Pads Geometry optimized and multilayers structure with shielding plane to avoid X-talk

® Surface roughness optimization

- Pads Mirror polishing

- Vias ftilling

Eaaticadel Y < o Inter-pads gap filling
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The workshop will move to the new Building

107 current of this year !
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https://phonebook.cern.ch/

\\5 MICRO-PATTERN LAB AT CERN

PCB PRODUCTION (SPARE)
IPC-4101C

MidLayer2 —» -

GND-Layer5 [GND) —»
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SECTION 4-4

Field cage for AstroGamma



Incoming p*

MOST COMMON MPGD DETECTORS BASED ON PRINTED CIRCUIT BOARD TECHNOLOGY
1\ ®* Gem (spares)

50 um Kapton
O 5 um Cu both sides

Photoresist coating,
masking and exposure
to UV light

\ Metal etching

Kapton etching

Second masking

Metal etching
and cleaning
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Resistive Strip
0.5-5 MQ/cm

Mesh support pillar

/

\

Copper Strip

0.15 mm x 100 mm

Insulator










