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FCC Special Technologies WP
Task 11 Radiation Hardness Assurance

• RHA consists of all activities undertaken to ensure that the electronics and materials developed for FCC 
perform to their design specifications after exposure to the FCC radiation environment. 

• RHA deals with environment definition, part selection, part testing, radiation tolerant design, and FCC 
subsystems requirements.

• TASK 1 Field conditions and radiation levels at FCC

• TASK 2 FCC Qualification Protocols, evaluation of test facilities

• TASK 3 Equipment needs for the accelerator, particle detectors and service systems; strategies for RHA taking into account 
maintenance, reliability and remote operation

• TASK 4 State of the art and development efforts on radhard components for HL-LHC (assuring continuity: evaluation of HL-LHC 
VS FCC needs, identify common VSs specific developments).

• TASK 5 New Technologies: developments linked to technologies: wireless communication, miniaturization, optical 
transmission, compactness, on-chip optical/electrical, packaging, new materials…
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RHA Resources - Personnel
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Category Budget (PM) Committed Available

Fellow 30 24 A.Infantino EN-STI (1/2/16 – 31/1/19) 36 Approved!

Doctoral 60 36 G.Gorine EP-DT (from 1/11/15)
24 G.Borghello EP-ESE (from 1/8/16)

Ok
36 Approved!

PJAS 30 6 m (1/1/16 – 30/7/16)

Differences wrt original plan:

• + 6m fellow
• +12m Doctoral
• - 24 PJAS



RHA Resources – Materials (B.C. 10811)
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~250K available
In the Budget we foresaw 50K for FLUKA…, 60k for radiation tester…



FCC Week 2018
Special Technologies sessions

 Status overview of the radiation hardness assurance studies for FCC
(Wed 31/05)

 FLUKA Monte Carlo modelling of the FCC arccell: radiation environment
and energy deposition due to beam-gas interactions (Thu 01/06)

 Radiation Monitoring Technologies and Irradiation Test Facilities for FCC

2 oral
1 poster

Special Technologies sessions

 Overview of the radiation hardness assurance studies for FCC - Ruben ?
(include facilities upgrade awareness?)

 Radiation environment assessment in the FCChh and FCCee machines –
Angelo

 Overview of dose response in CMOS technology – Federico/Giulio?

 Radiation Dependent Resistors: Fluence Monitoring Technology for the
Future Circular Collider– Georgi

9-13 April 2018 Amsterdam
https://indico.cern.ch/event/656491/

https://indico.cern.ch/event/656491/


CDR

Dec 20th, 2017

The FCC study aims at producing seven scientific/technical volumes. The priority 

for November 2018 is short/concise volumes for physics, the hadron 
collider, the lepton collider and the high-energy LHC scenario.
Each of these volumes is supposed to have a core text corpus of not more than 150 
pages (excluding front matters, appendices, indices and references).

FINAL2016 Proposal



CDR Timeline 2018
Main Effort period

Deliver content for 1, 2, 4, 6 

FINAL INPUT to 
concise volumes

Period for review of
concise volumes 1, 2, 4, 6

Time to work on the long, living 
versions: vol.s 3, 5, 7



CDR FCC-hh
Existing outline
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CDR FCC-ee
Existing outline
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CDR – Our initial proposal (20-30 pages)
NOW to compress URGENTLY in 2 pages, for FCC-hh and FCc-ee

• Field conditions and radiation levels at FCC - 5 pages
• Documentation of Fluka models, tunnel layout and corresponding radiation maps/levels, assessment of 

radiation levels on critical areas for electronics.

• Qualification Protocols - 5 pages
• Definition of qualification requirements (safety factors, sample size, procedures) for components and systems, 

including particle detectors and FE electronics. Limitations of COTS-based designs.
• Limitations of current irradiation facilities and testing infrastructure at CERN and available worldwide; 

proposal of upgrade programs for facilities at CERN.

• Equipment needs and RHA strategies for the accelerator, particle detectors and service systems 
- 5-7 pages
• Catalog of technologies used at FCC and radiation levels they will be exposed to. 
• Strategies for RHA taking into account maintenance, equipment availability and reliability and remote 

operation. 

• Rad-hard technology trends - 5-8 pages
• Communication technologies: Ethernet-based, fiber optic-based and wireless solutions.
• Miniaturization, compactness, Deep submicron CMOS technologies, On-chip optical/electrical.
• MGy dosimetry.
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CDR – New proposal
Valid for hh and ee machines

• Field conditions and radiation levels at FCC - 1 page by ANGELO
• Documentation of Fluka models, tunnel layout and corresponding radiation maps/levels, assessment of 

radiation levels on critical areas for electronics.
• Example of few key technologies used at FCC and radiation levels they will be exposed

• Qualification Protocols and RHA strategies for the accelerator and service systems - 1 page 
• Definition of qualification requirements (safety factors, sample size, procedures) for components and systems, 

including particle detectors and FE electronics. Limitations of COTS-based designs. – SALVATORE & RUBEN
• Strategies for RHA taking into account maintenance, equipment availability and reliability and remote operation

– SALVATORE & RUBEN
• Limitations of current irradiation facilities and testing infrastructure at CERN and available worldwide; proposal 

of upgrade programs for facilities at CERN. – GEORGI and SALVATORE

• Rad-hard technology trends - 1 page
• Communication technologies: Ethernet-based, fiber optic-based and wireless solutions - SALVATORE
• Miniaturization, compactness, Deep submicron CMOS technologies – FEDERICO&GIULIO
• MGy dosimetry - GEORGI
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CDR – RHA input to Future R&D for 
accelerators
• Pick key aspects where R&D should be continued, and provide a short 

justifying sentence 
• Upgrade of irradiation facilities
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