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Module-0 PDS document
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https://edms.cern.ch/document/2875448/1

• The document describing pre-testing, assembly, 
testing and installation is posted in EDMS


• Many lessons learned in the document

https://edms.cern.ch/document/2875448/1
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Ingredients
• Clear set of goals


• Well defined timeline


• Understand interplay between R&D and production/installation


• Production and testing of components


• Logistics: detailed tracking of component status and shipments 


• Human resources at CERN


• XA testing and assembly infrastructures at CERN


• Interfaces with other consortia


• Fluid communication with Neutrino Platform coordination team
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Different XA configurations
• In Module-0 we had many different configurations


• Do we expect something similar for Module-1 ?


• Having a clear list of configurations ASAP will be beneficial
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R&D
• R&D, mainly on electronics,  was ongoing during Module-0 production and 

installation

• This implied testing of electronics components at CERN and last minute 

changes


• The mechanical design of some components was also changed during 
production and installation of the 16 modules

• Shielding mesh


• vikuity for backplane and flexes


• For Module-1 we should try to avoid that
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Logistics
• Timely planning for component production and delivery to assembly sites


• Detailed tracking of the status of each component


• Detail tracking of shipment of components, between institutes, between 
institutes and industry, to CERN 
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Tracking of components status
• This was not available when we started production for Module-0


• Having this table was crucial to meet the schedule
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Detail tracking of all shipments
• We could use the same approach as for  Module-0, where we had to deal 

with more than 70 shipments 
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XA mechanics and assembly I
• The WLS sags. This would be partially resolved with the thicker WLS that 

has been proposed


• The C-Channels bend at the corners


• Issues applying Vikuiti

• On the FBK flex circuits


• Need a better design for the Vikuiti that wraps around the copper clad G10


• The large sheets of Vikuiti on the membrane mount backplane


• Find a way to attach the frames to the housing that doesn’t require screws to 
be threaded in from and then carefully unscrewed and rethreaded from the 
other direction to prevent the spacers from coming loose.
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XA mechanics and assembly II
• Loosening spring pocket spacers  —> (cryo-approved) Loctite 326


• WLS centering on SiPM —> PTFE pads now constrain WLS in housing


• Faraday Cage Design —> Added grounding points for SiPM lead cables


• Electronics Enclosure Mounting. Arms must be installed earlier. Directionality 
must be established and tracked earlier


• Protection of WLS during assembly


• WLS Pin Dimension —> change from 3mm to 4.5mm slot in WLS


• Sourcing Copper Clad G10 —> Easy to source and inexpensive


• Vikuiti Adhesion


• Improved SiPM Lead Cable Routing/Grounding
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The clean tent
• A clean tent with air filter 

was setup inside the 
PDS room for Module-0 
assembly


• Do we need a clean tent 
for Module-1 ?


• Not so important since 
in principle only filters 
need to be added


• However, if available I 
would use it
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99% reflective filter frame before  
installation on XA
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Test stand at CERN
• For FD2, there will be dedicated assembly and testing facilities decoupled 

from installation. This was not possible for Module-0, nor will be for 
Module-1, and testing has to be done at CERN


• A test stand was setup in 
December in front of the PDS 
room, below the 3rd barrack
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Testing
• The test stand at CERN have been crucial for Module-0. Cold testing is 

fundamental to ensure all modules are operational


• The cold testing procedure was refined during Module-0 installation

• Proper cool-down and warmup are fundamental


• Need to reduce EM noise with proper shielding and grounding


• Experience from Module-0 tells us that it would be better to concentrate 
testing  all 6 modules in the same week(s): 

• Less LAr consumption


• No change in conditions, e.g. EM noise


• More human resources available during a well defined period     
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Human resources
• Having a good team at CERN was crucial to meet the schedule

• We had experts in XA assembly, electronics and installation + supporting 

people


• The situation now is a bit different since assembly is expected to be done 
elsewhere, also the installation is much simpler


• Testing and installation could be probably concentrated in 2 weeks

• Mainly need electronics experts (at least two), able to modify motherboards, 

with experience in PoF and SoF


• + 2 more people to assemble filters in the frame and help with logistics   
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