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Introduction

IFMIF-DONES is an accelerator-based neutron irradiation facility that provides the necessary irradiation data for the qualification of materials for the DEMO fusion power plant. 

It utilizes a 125 mA and 40 MeV deuteron beam to produce intense neutrons in the flux of 1014-1015 n/cm2/s. This facility will serve as a critical tool for irradiating and testing 

material samples, as well as addressing radiation safety concerns. 

The challenges include the geometry complexity, multiple particle coupled simulations, complex radiation source terms, heavy shielding simulations, and more. 
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• Beam-on and beam-off biological dose for accelerator (μSv/h)  

• Beam-on neutron biological doses (μSv/h) 
• Photon doses are expected to be <10% 

• Neutron dose rate (µSv/h) streaming from the 
test cell

• Neutron flux streaming to Complementary 
experimental room

• Neutron dose  streaming to the Target Interface 
Room (TIR)

• Total dose rate (µSv/h) to the Lithium loop cell • Beam-on dose rate (Sv/h) in the Lithium loop cell
• Be- production: Li-6 (d, n ) 15%, and Li-7 (d,2n) 

83%
• Be-7 dominant in the cold trap area
• Activated corrosion products (ACP) contribution 

to the Lithium loop cell

• Neutron dose rate (Sv/h) at ground level
• Dose slightly higher than the allowable limit of 1 

mSv/y due to shielding deficiency in CER (problem 
is resolved)

• Deuteron implanted in beam dump
• D-D neutron yield 3.6E9 n/s
• Important results for the first licensing phase.

• Beam-on radiation dose (μSv/h) in Phase 3  

• Accumulated biological doses (mSv) along the transport path

• Dose rate (µSv/h) during transporting 
HFTM

• Dose rate (µSv/h) of HFTM in waste 
container

• Activity (Bq) for different flow rates

15 m/s

• Simulation of activation 
rate in Li segments

• Mass transfer model for Modelica code
• Simulation of Be-7 and ACP dissolution and 

deposition in the Li loop

• DPA rate in NRT model (dpa/fpy)
• 5-20 dpa/fpy 

• He-DPA ratio (He-appm/dpa)
• 12-14 He-appm/dpa

• Total nuclear heating (W/cm3)
• Peak heating 15 W/cm3

• New reference beam footprint  for 
IFMIF-DONES

• Beam heat deposition in the Li 
target (W/cm3)

• Total residual dose rate (μSv/h) in 
Phase 2 commissioning

• 41Ar Production 
AS rooms

• Air activation in the TC gaps (1 year operation) 

The radiation source terms of the IFMIF-DONES facility have been fully reviewed. With the contribution of several key fusion 

research units, many key challenges of neutronics analysis have been resolved. 

With the project entering the construction phase, the neutronics activities will focus on knowledge and design responsibility 

transfer from EUROfusion to the DONES consortium, as well as validation and benchmarking activities for simulation codes,  

mock-up experiment validations, etc. 
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