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Motivation
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LHC and HL-LHC planning
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ATLAS detector
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ATLAS Muon spectrometer
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ATLAS Muon spectrometer
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ATLAS detector
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NSW Motivation I
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NSW Motivation II
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NSW configuration I
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NSW configuration II
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NSW detector technologies
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Micromegas
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NSW modules construction: a shared effort

LM1 – France, Saclay

SM2 – Germany

LM2 – Greece, Russia

SM1 – Italy
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NSW mechanical precision requirements
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Micromegas wedge and module
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NSW Micromegas construction reality

 The goals and requirements impose specific mechanical precision on the detectors

 NSW modules: very large surface detectors

 Challenging engineering solutions to be found and applied (integrate HV, elx connection, 
cooling, support, screwing, gas in and out etc.)

• How do we build the drift and readout “planes” ?

• How do we align the panels ?

• How do we restrict deformation due to gas pressure ?

• How the mesh is stretched and positioned ? 

• HV related cleanliness issues ?

• Pillars height, diameter and spacing role on HV performance ? 

• Is it robust enough ?

• Costs ?
•  
•  
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QC work-flow
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NSW single panel construction basics

 Panel is a sandwich of two skins glued on a stiff plane without mechanical constraints

 It consists of two PCBs (500μm) with aluminum made honeycomb and frame in betweenm) with aluminum made honeycomb and frame in between

• Super – flat surfaces are required as reference 
planes

• Granite + Stiff – back or Double Vacuum tables 
methods applied

• Single or dual step processes

vacuum tables stiff – back 
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NSW drift panels construction @ AUTh

KEDEK center 

Clean room & rooms for complementary works

Facilities layout
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LM2 Drift panel construction clip
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Drift panel completion actions
 Sealing 

 Mesh frame gluing

 Gas distribution pipes - Soldering 

 Cutting and cleaning

 Interconnection spacers gluing 
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Mesh stretching and gluing
 Custom made stretching device  

 Mesh transfer frames

 Passivation process and punching 

 Washing and cleaning

 Final gluing on drift panel
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QA/QC measurements I

Panel thickness and planarity control

Mesh frame/interconnections height measurements and 
panel edge control
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QA/QC measurements II

Mesh tension control (specs:7 - 10N/cm)

Gas leak measurement: pressure drop and/or mass flow
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LM2 Drift panels final QC & logistics

Thessaloniki

Dubna

Geneva, CERN 
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LM2 drift panels production status

‘Bare’ 
– External   70
– Central   35

total         105  

 
Completed

– External 56
– Central 24

total       80

All panels constructed
Mesh gluing on few panels pending
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TwinAX cables for NSW

Connection between FEC:

MMFE8-ADDC, MMFE8-L1DDC, ADDC-L1DC

Twinax, from 3M (ref.: SL8801/12) Thickness ~1.8 mm

Issue

Due to the way they are manufactured they can loose their

insulation where they are bent.

Solution

wrap the TiwnAx cables in Kapton

5400 cables, 3m length delivered to AUTH

for ‘kaptonization’

Work finished
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Aristotle University ATLAS – NSW group

Team of more than 10: professor(s), postdoctoral, graduate and 
undergraduate students, engineer(s), technician(s)
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NSW project @ AUTh: multiple benefits

• A new lab was established and equipped with dedicated tooling

• Proven ability to construct and technical competencies acquired for detectors 

R&D 

• Six  Qualification tasks fulfilled

• 11 persons trained and worked for ~ 2 years to this demanding project 

2 postDocs, 4 PhD students, 2 Physicists, 1 engineer, 2 technicians

2 student internships (from Ioannina and Aegean Univ.)

• 3 Diploma thesis,  1 Master thesis

• Continuous collaboration with Greek industry/private sector

• Enhancement of collaborations within the NSW community

• AUTH/KEDEK public awareness and visibility
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Summary

The New Small Wheel is the largest ATLAS upgrade 
project for LHC Long Shutdown 2 

Challenging project:
Unprecedented use of Micromegas detector
Complex mechanics
Tight schedule

Shared effort between all construction sites:
SM1: Italy/INFN
SM2: Germany
LM1: France/Saclay
LM2: Russia/Dubna – Greece/Thessaloniki (+CERN)

The construction of the LM2 drift panels is coming 
successfully to the end
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Thank you!
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