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IFMIF-DONES is a facility to produce fusion relevant neutrons to test materials 
based on Li(d,xn) stripping reactions of 40 MeV D+

IFMIF-DONES Project

Located at Escúzar
18 km southwest from 
Granada city, Spain

IFMIF-DONES Programme is expected to start Construction Phase in short term!

The 5 MW Deuteron Accelerator

Beam commissioning stages

Phase 1- Injector
140 mA CW – 100 keV 

Phase 3- SRF LINAC 
125 mA 1% DC – 40 MeV

Main AS Challenges: 
• High availability (>87%) over lifespan, 
• Remote Handling, 
• Materials damage and activation, 
• High CW beam control and monitoring, 
• Control of the Rectangular beam shaping for 

dpa volume and gradient optimization
• Machine, safety protection and diagnose at 

extreme environmental and beam conditions
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Phase 4- AS+LS+STUMM 
125 mA CW – 40 MeV

BC objectives Challenges
• Check out all the injector, and 

ancillaries components
• Full characterization of beam 

characteristics at RFQ interface 
point with protons and deuteron

• First beam operation in the facility
• Co-living with parallel installation 

and HWC activities

Accelerator commissioning

100 m long, 175 MHz, D+ 5 MW CW scLINAC

The Accelerator Systems: Injector, RFQ, MEBT, SRF LINAC, HEBT, 
RFPS and AS Ancillaries (ASA)

• Tiered approach commissioning alike other LINACs (LIPAc, SPIRAL2, ESS, SNS, 
LINAC4). To start four years later after T0- accelerator building construction 
(expected in 2024)

• LIPAc commissioning feedback (ongoing, see TU2AA04 or TUPORI029) is a high 
value asset to optimize the IFMIF-DONES Commissioning 

• Hardware commissioning (HWC) will be anticipated as much as possible to 
ensure readiness for beam:
• Strategy to be followed for optimum commissioning of RFQ (RF conditioning), 

SRF LINAC (cryoplant and RF cavities) under analysis
• RFPS and Ancillaries to be commissioned at earlier stage

• Trade-off between aggressive and conservative approach:
• Validation of integrated systems right from first phase 
• Beam will be fully characterized at each phase to ensure smooth transition to the 

next  phases
• In each phase, beam power will be smoothly ramped up to minimize risks of 

machine damage or activation 
• Proton commissioning will be used only when strictly necessary
• RFQ with a duty cycle high enough to emulate the nominal beam 
• Five cryomodules of the SRF LINAC commission in one-single stage

• RFQ conditioning (integration RFPS 
and 8-chain RFQ up to CW)

• Ramp up beam to test all the RFQ 
features for nominal beam operation 
w/o activating systems

• Check out all the RFQ, MEBT, 
diags and ancillaries 

• Tests all RFQ features
• Beam characterization for SRF 

LINAC injection

• Check out all the SRF LINAC
• Optimize SRF LINAC 

transmission (including beam 
diagnostics tests)

• Beam diagnostics @ different 
beam modes

• Lossless transmission along the 
cryomodules using beam diagnostics

• Stability of the cryogenics systems 
and RF cavities during beam power 
ramped up

• Feedback from LIPAc will mitigate 
the risks by developing specific 
procedures

• Target beam diagnostics
• Tests HEBT Remote Handling 

equipment
• Integrated operation with lithium target
• Irradiation optimization
• Alignment of all the systems during 

power ramp up

• Provide nominal beam power 
to the lithium target for 
STUMM irradiation

• Validate neutronics field with 
STUMM (Test Systems)

• Test beam/lithium interaction
• Optimize irradiation profile by 

tuning the accelerator
• Validate the machine and 

safety protection systems
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Phase 2- RFQ/MEBT
125 mA 20% DC – 5 MeV
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• HV and plasma conditioning
• Integration with AS Ancillaries 

and Control Systems 
(including Machine and 
Safety protection)

• RFQ Field check
• RFQ RF Conditioning
• Re-bunchers RF 

Conditioning

• Cryomodules cool down
• Cavities RF conditioning
• Solenoids field

• Remote Handling procedures
• Target diagnostics
• Integration with Lithium and 

Test Systems

• RFQ Field check
• RFQ RF Conditioning
• Re-bunchers RF 

Conditioning


