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Color Meaning

Technically feasible/ 

demonstrated, 

TRL7-9

Concepts / solutions 

exist , TRL4-6 

Ideas exist / no 

solutions / path 

forward not clear,

TRL1-3 

Originally used by NASA to establish mission readiness for flight missions 

Risk Categories - I
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Also from NASA, 

more explanations, 

and including SW



Defining the key technical challenges per area – 2026-2036 
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Accelerator 
area 

Key challenges identified 

Proton 
complex

-

Target Solenoid
Spent beam 

Muon 
cooling

RF 
Magnets
Absorbers

Initial linacs -

RCS system Pulsed magnets and power 
converters
RF system

Collider ring Collider ring magnets
Neutrino flux/mover system

Accelerator 
Design 

Luminosities and energy

Re-grouping challenges TRL today TRL goals 2036

Target solenoid (HTS) 5 (Luca) 6-7

Final cooling solenoid (HTS) 3 (Luca) 6-7

Cooling cell RF
Cooling cell solenoid (HTS)
Integrated in cell w/absorbers

5
3 or 4 (3 Luca)
4

6-7 for the three

Demonstrator Relevant conditions for tests to reach TRL 
7 for cooling HW, TDR by 2028-2030 

Pulsed magnets (NC)
Integrated w/power converter
SC magnets (HTS)*

7 (Luca)_
4
3

7
6-7
6-7 

Collider ring NbTi
Collider ring Nb3Sn
Collider ring (HTS)*

6-7 (Luca)
6 (Luca)
3 (Luca)

7
6-7
6-7

Acc. Design – S/E simulation, 
lattices**
Acc. Design – Imperfections, Collective 
effects**  

4
4

7-8
7

* Not needed for 3 TeV, ** To address performance (E/L), backgrounds, spent beam 



3 TeV

TRL driven R&D

• The medium-term R&D proposal 

(10 years) aims at:

• Increasing TRL of critical 

magnet systems to a level 

sufficient for a go/no-go 

decision (TRL 6)

• Demonstrating engineering 

readiness of high-TRL magnets 

towards the first stage of the 

Muon Collider (3 TeV)

4From Luca - HFM WS



Resource summary  - in works
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• Material integrates to ~250 

MCHF (see plot), main 

material items are the ones 

in the table of key technical 

challenges  (Magnets, 

Cell+Module, Demonstrator) 

• FTE integrated estimate at 

1600-2000 FTEy (~250-300 

MCHF)

Programme aims to:

- reach TRL 6 or more across the board by ~2036

- have complete design as needed for reliable cost, power, site layout, schedule, risk assessment, etc 

- have implementation plan at specific site


