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In order to study the distributions and evolutions of the transient particle and heat fluxes 

during ELM bursts, a six-field two-fluid model based on the Braginskii equations with non-ideal 

physics effects is developed to simulate pedestal collapse in divertor geometry under the BOUT++ 

framework [1]. The profiles from the DIII-D H-mode discharge #144382 with fast target heat flux 

measurements are used as the initial conditions for the simulations [2]. The results of the 

simulations show that the ELM is consistent with a resistive-ballooning mode in the simulation. A 

flux-limited parallel thermal conduction is used in the simulation and the sheath-limit model of 

flux-limiting coefficient is found to be the most appropriate one, which shows ELM sizes closest 

to the measurements. The evolution of the density profile during the burst of ELMs of DIII-D 

discharge #144382 is simulated, and the collapse in width and depth of ne are reproduced at 

different time steps. The growing process of the profiles of the heat flux at divertor targets during 

the burst of ELMs measured by IRTV is also reproduced by this model. The widths of heat fluxes 

towards targets are a little narrower, and the peak amplitudes are as twice as the measurements 

possibly due to the lack of a model of divertor radiation which is effective to damp the heat fluxes. 

The magnetic flutter combined with parallel thermal conduction is found to be able to increase the 

total heat loss by around 33% since the magnetic flutter terms provide the additional conductive 

heat transport in the radial direction. The heat flux profile at both inner and outer targets is 

broadened obviously by magnetic flutter.  

In addition, we will also present the BOUT++ simulations on the inter-ELM pedestal 

dynamics based on the direct measurements of the pedestal recovery during an edge-localized 

mode (ELM) cycle on DIIID discharge #153761 and #153764 [3]. The linear ideal MHD 

simulations indicate the late ELM cycle (50-90% of the cycle) is unstable for ideal ballooning 

modes. In this work, impurity is retained through ion dilution, assuming the impurities do not 

respond to the perturbed potential at all, so that their only effect is to dilute the contributions of the 

main ions. For ideal ballooning modes, the introduction of equilibrium impurity can stabilize the 

instability at n<30, but for n>30, the ballooning modes are destabilized by impurity gyro-viscosity. 

The nonlinear simulations with impurities will be reported in this presentation. 
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