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Overview of JT60-SA scenarios



JT-60SA bulk plasma physics

● Long pulse operation at high-β with Real-time plasma position control based on 
collimated neutron flux monitors 

● Off-axis NBCD efficacy and optimization via neutron emission profiles: the behaviour of 
fast-ions during their slowing-down processes is also a key issue to understand the 
physics of off-axis NBCD since the current drive is dominated by these fast-ions. 

● Scenario development via fuel ion density and temperature profiles

● Triton-burn up contribution (not insignificant)



JT-60SA fast particle physics

● Positive and negative NBIs @ 85 and 500 
keV resulting in two different fast ions 
populations with different energy and 
pitch-angle parameters, driving different 
EPs (FBs) and TAEs, GAEs and CAEs;

● Super-Alfvénic velocity of the N-NBI 
driven fast ion population driving TAEs, , 
GAEs and CAEs; impact on current drive 
efficency.

● Orbits of MeV D ions (from NNB) 
comparable to α-s orbits at ITER and 
DEMO;

● Coupling of anomalous transport of fast ions to micro turbulence controlled by ENNBI/Te: 
neutron emissivity profiles to assess diffusion coefficients.

● Verification & validation (V&V) activities of theory-based transport codes for energetic ions 
through neutron experimental measurements

● Triton burn-up as a proxy for  (DT neutrons) to study the transport of 1 MeV tritons which 
have a Larmor radius similar to that of 3.5 MeV α-s.

● ELMs and RMPs impact on fast ions confinement (neutron emissivity profiles).



NBI system at JT60-SA



JT-60SA Scenario: neutron emission

● Scenario developed but spatial neutron emissivity and neutron energy spectra not 
simulated (including T burnup contributions).

● These are required for a proper assessment of the possible performances of already 
envisaged neutron diagnostics (such as the collimated neutron flux monitor) and of possible 
new ones (dedicated spectrometers).

● Optimization of neutron diagnostics require detailed description of the neutron source both 
in terms of its spatial and energy distribution.

● UU group experienced in generation of fast ion distributions coupled to neutron synthetic 
diagnostics for such assessments: from JINTRAC via TRANSP/NUBEAM to DRESS.



JT-60SA neutron emission spectrometers

S1

S2

Random 
events

2.45 MeV DD neutrons: 
● TOFOR relocation at JT-60SA (and upgrade)
● Time-of-flight spectrometer
● Digital data acquisition
● Recording time and energy of neutron events in 

scintillators allows for better background 
discrimination.

14 MeV DT burn-up neutrons: 
● Diamonds 
● Liquid scintillators

Modelling tools to be geared towards  JT-60SA:
● Neutron spectrum calculator code
● Line-of-sight code
● Detector response function simulations
● Backscatter neutron simulations
● Neutron shielding simulation

Mostly 
coincidence 
events



Plasma Diagnostics Systems



JT-60SA Port Allocation



Discussion points

Status of neutron diagnostics on JT-60SA 
● Which neutron diagnostics are actively being developed?
● Which neutron diagnostics are at the conceptual level?
● Collaboration with neutronic experts at JT-60SA
● Interfacing issues
● ...

Activity
● Scoping study for 2.45 and 14 MeV neutrons
● Fast ion population generations for synthetic neutron diagnostics development
● Identification of interfacing issues
● ...
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