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Materials Outgassing and Effects on Detectors
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M. Capeadns: Nucl. Instr. Meth. A515(2003)73.

Table 3

List of investigated epoxy compounds curing at temperatures above 50°C

Source Epoxy Curing T (*C) Outgas Eftect in detector Global result
CERN/GDD EPOTECNY ES05 SIT 50 YES NO OK
IIERA-B/ITR EPOTEK H72 65 YES* NO OK*
CERN/GDID AMICON 125 85 NO OK
CERN;/GDD POLYIMIDE DUPONT 2545 65 NO - OK
ATLAS/TRT RUTAPOX 1.20 60 NO — OK
CERN;GDD ARALDITE AW 106 70 YES BAD
CERN/GDID LOCTITE 330 YES YES BAD
CERN;/GDD EPOTECNY 3503 65 YES (Silicone) BAD
CERN/GDID NORLAND UVS 91 50 YES — BAD
Table 6
Outgassing tests carried out for some sealants used for fixing small gas leaks in chambers and gas systems
Source Material Type Oulgas Effeet in Global

detector result
CERN/GDD VARITAN Torr-Scal Solvent-free epoxy resin NO NO OK
CERN/GDD RHODORSIL CAF4 Caoutchouc Silicone RTV ~ NO NO OK ?

in very small

quantitics
CERN/GDD DOW CORNING Silicone based YES NO OK ?

R4-3117 RTV

in very small

quantities
HERA-B/OTR LOCTITE 5220 Polyurethane-based YES BAD
Table 9

QOutgassing properties of some plastic pipes

Material Type Ourtgas Effect in detector Global result
PP Polypropylene NO NO OK
RILSAN NYLON Polyamide Water NO OK*

PEEK Crystalline Polyetherether ketone NO NO OK

PEEK Amorphous Polyetherether ketone YLS — BAD

PEE YES BAD

PUR Polyurcthane YES BAD
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Currently used setup at CERN (from TRT)

7/11/2023

e Other setups
» Different characteristics
 Work on setups, database of components and materials

- must be restarted
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DRD1 development themes

Detector Research and Development Themes (DRDT)
<2030 2030- 2035- 2040-

DRDT 1.1 - Im ' tial resolution for gaseous 2035 2040 2045

DRDT 1.2 - Achieve tracking in gaseous detectors with dE/dx
and dN/dx capability in large volumes with very low material

> 2045

= — )

budget and different read-out schemes.

DRDT 1.3 -@evelop environmentally friendly gaseou@

detectors for very large areas with high-rate capability.

DRTD 1.4 - Achieve high sensitivity in both low and high-

pressure TPCs.

— — e — S ——
*

These main activity areas correspond to the major drivers from future facilities

" [ - Gas Properties (e.g. cross-section, chemical characterization,
DRD1 Working Groups |- E?i-tgas?s studies
. |- Light emission in gas
WG1: tech nologles z | - Gas recuperation and recirculation systems
WG2: Applications § | | Seontoe
. iy - Sealed detectors and systems
WG3: Gas and materials - Resistive electrodes
. . . - Solid converters
WG4: Detector physics, simulation and software tools ¢ | . proiocathodes (ovel, aging, protection)
WGS5: Electronics £ | - Novel materials (e.g. nanomaterials)
. = - Material properties for detector and infrastructures
WGG Detector prOdUCtlon - Light (low material budget) materials
. HH = L_- Precise mechanics
WG7: Common facilities EE >
. . . . . - - Ageing
WGS8: Training and dissemination ©5 | - Outgassing
5 & |- Radiation hardness
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CERN Enlarge the collaboration: physicist & chemist & engineer

vl

Analytical chemistry
ISE and uGC analysis in ALICE MID system ko4

W4 (=4 Run 2

Simulation and quantum chemical calculation

Run 2 - small ISE setup, only rotameters for
regulating the flow, no online monitoring of
the setup

Run 3 > two racks dedicated to MID analyses (ISE
and uGC); online reading of flow, F- concentration,
Luminosity, environmental parameters

New material

Discharge and
its simulation _

KEEP (TN
CAL

QUENCH
YOUR
DISCHARGE

Pillars
for spacer

Pulsed Townsend experient at the
High Voltage Laboratory (ETH Zurich)

3rd International Conference on Detector Stability and Aging Phenomena in Gaseous Detectors — CERN November 6"-10t, 2023



C
\

E/RW

il

People and collaborations

Keep experience and expertise and transfer to
young researchers working in large collaborations.

Examples:

A

B
C
D
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?E/RW DRD1 collaboration

NS

Remember nominations for spokespersons and collaboration board chair

Deadline for nominations: November 18t
Contact your institute representant in the provisional collaboration board
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