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JET plasmas with the ITER-Like Wall have achieved record D-D fusion neutron yields in 2016 under 

steady-state conditions, with both baseline and hybrid scenarios achieving ~2.8e16 n/s [1]. The improvement 

over earlier ILW campaigns is most striking in the baseline scenario where the neutron rate has increased by a 

factor of ~2. The aim of this work is to identify critical parameters that led to this increased performance. 

Transport analysis has been carried out for the high performance ILW baseline pulse, #92436, and for a 

similar lower performance reference discharge #87412 from 2014. The most striking differences from the 

transport point of view are that in the newer discharge: ne is lower by ~20%, Te is slightly higher, Ti is 

substantially higher elevating Ti/Te in the core, and Zeff~1.75 compared with Zeff~1.15 in the older pulse.  

Simulations predicting profiles of Te, Ti and ne have been performed using the JETTO [2] integrated 

modelling code with the state-of-the-art quasi-linear gyro-fluid transport model TGLF [3], basing the flow 

profile on experiment and using edge boundary conditions at ρ=0.8. In these baseline discharges the model 

over-predicts the stabilisation of turbulent transport by toroidal flow shear, as reported for similar previous 

studies of hybrid pulses [4]. For both pulses, the most reasonable JETTO-TGLF prediction is achieved by 

reducing the toroidal rotation velocity to ~50% of its nominal value. The main impurities are assumed to be 

Be in #87412, and Ni in the higher performance discharge #92436. JETTO-TGLF predictions with a single Ni 

impurity are found to be reasonably accurate for #92436, though they are sensitive to both the deuterium 

dilution and the value of Zeff (which has a stabilising impact on ETG). We have explored sensitivity of the 

simulations for #92436 to pedestal top density by scaling the edge boundary value of ne up to its value in 

#87412. This 36% increase in edge density mostly reduces Ti, and Ti/Te at ρ=0.25 drops from ~1.25 to ~1.1, 

partly recovering the experimental observations in #87412. We note that the power per unit mass and 

collisionality (affecting the ion-to-electron heat exchange power) also change significantly in this scan. 

Further detailed  analysis using the gyrokinetic code GKW [5] will be presented focusing on the role of 

R/Ln, i, Ti/Te, collisionality, flow shear, fast ions, beta and impurities, in order to explore various possible 

turbulence stabilisation mechanisms. Gyrokinetic linear growth rates will be compared with those from TGLF 

to verify that the TGLF linear physics appropriately describes this plasma scenario. We will also present 

JETTO-TGLF simulations for H and D plasmas and compare the results with the observed isotope scaling of 

confinement, which must clearly be captured for reliable model predictions of JET D-T plasmas. 

 

This work has been carried out within the framework of the EUROfusion Consortium and has received 

funding from the Euratom research and training programme 2014-2018 under grant agreement No 633053. 

The views and opinions expressed herein do not necessarily reflect those of the European Commission. 

 

[1] H-T Kim et al., this conference [2] M. Romanelli et. al., PFR 2014 

[3] G.M. Staebler et al., PoP 2005 [4] J. Garcia et al., PPCF 2016 

[5] A.G. Peeters et al., CPC 2009 

44th EPS Conference on Plasma Physics O4.121


