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EXB =  (RB/Bt) |d/dr (Er/RB)|

- dpi/dr + e ni Er = 0



MHD Equilibrium of JT60-SA

MHD equilibrium of a JT-60SA plasma with single-null divertor configuration. 
R = 3 m, a = 1.1 m, � = 1.8, � = 0.55, Ip = 4MA, and Bt = 2.3 T,. 2D mesh 
configuration for SONIC is also shown.



Scenario of Transport Simulation 

(2) NB Phase
NB heating is suddenly increased up to PNB = 8 MW at t = 3 s. 

(1) Weak heating L-mode Phase
PNB = 0.5 MW is added to a plasma with  Ip = 4MA and Bt = 2.3 T. 
A slightly-broad current density profile j(r) is given (li = 0.7). 
Effective charge number Zeff = 2 is set uniformly. 
Ohmic heating power POH is calculated as 3.1 MW. 
Radiation power from the core plasma is set Prad = 1 MW. 
Line average electron density is  ne ~ 0.25x1020m-3. 
The HH factor by the IPB98(y,2) standard is calculated as ~ 0.5. 



(3) L/H Transition Phase
An L/H transition occurs self-consistently within the present 
transport model. 
Absorbed power at this time, t ≈ 3.1 s, is 10.4 MW including 
POH = 2.4 MW. Time variation of the store energy dW/dt = 5.6 MW.

The loss power is estimated as 4.8 MW, which is similar to Pthr
predicted by the threshold power scaling. 

(4) H-mode Phase
The HH factor becomes about 0.85 in the H-mode phase.



Time Evolution of Density and Temperature 
in L/H Transition Phase

Evolution of electron density profile ne(r), electron temperature profile Te(r), and 
heat diffusivity profile (r). NB heating power is increased to 8 MW from the 
time t = 3 s. An L/H transition occurs around t = 3.1 s.  is drastically dropped in 
the edge region and the pedestals are clearly formed on ne and Te profiles.



Turbulence Suppression by ExB Shearing Rate

After L/H transition, ExB shearing rate increment clearly overcomes 
the CDBM growth rate increment at the edge region.

t = 2.9 s : L-mode
t = 3.1 s : H-mode

B = 15, K = 3
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Time evolution of electron density and temperature (nid, Ted) at outer divertor
strike point and (ni,SOL, Te,SOL) at outer mid-plane through the L/H transition.

Time evolution of D and Profiles by SONIC
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Temporal fluctuation of  SOL/divertor-plasma is observed in H-mode phase.
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2D electron temperature before and after the L/H transition

After transition, electron temperature increases near divertor plate.

Ted increases from ~10 eV to ~50 eV.



Heat Load on Outer Divertor Plate
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L-Mode
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Summary

Self-consistent integrated modelling of core and SOL/divertor transport
(TOPICS-IB & SONIC) is developed by MPMD parallel computing system.

The dynamic simulation for the L/H transition in JT-60SA is carried out by 
integrated code with tuned CDBM transport model including the E×B 
shearing effect. 

Impacts of SOL/divertor transport on the L/H transition are studied.
It is found that after the transition, the electron density suddenly drops 
and the electron temperature increases near the divertor plate. 
The temporal fluctuation of the SOL plasma is observed in the H-mode phase.

Examination of the numerical accuracy and analyses on the physical 
mechanisms are left for future work.


