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Our original modeling [1,2] of ion orbit loss has been extended to provide a better 
definition of the loss location distribution across the last closed flux surface. We predict 
that very large fractions of the particle and energy fluxes across the LCFS are in the form 
of ion orbit loss (IOL) fluxes and that these IOL fluxes across the LCFS are very strongly 
peaked in the vicinity of the outboard mid‐plane in a DIII-D H-mode discharge. This IOL 
flux distribution into the SOL is very different than the predicted conductive/diffusive 
transport fluxes that are normally assumed to determine the distribution of exiting particle 
and energy fluxes in tokamaks. This has substantial implications for modeling and 
interpreting divertor physics in tokamaks (e.g. higher energy load to outboard divertor 
legs). One caveat is that the X‐loss [3,4] of ions by grad‐B and curvature drifts in the 
low-Bθ X-point region could produce a secondary peaking of IOL fluxes at the X-point. 

The major heat removal problem for future tokamaks (e.g. ITER) is the heat flux from 
the outboard SOL into the outboard divertor. It would appear that a major cause of this 
larger heat flux on the outboard than the inboard divertor is due to the ion orbit loss of 
energy (and particles) predominantly to the outboard scrape‐off layer. This raises the 
possibility that alteration of this IOL distribution of particle and heat fluxes could 
ameliorate this heat removal problem. 

Both our original ion orbit loss calculational strategy [1,2] and the new strategy 
presented in this paper and in more detail in Ref. 5 predict the preferential loss of 
counter‐current directed ions, leaving the plasma with a predominantly co‐current intrinsic 
rotation. The peaking in this rotation just inside the LCFS, which is seen experimentally 
[6-9], is predicted to be caused by the ion orbit loss of countercurrent ions from deeper 
inside the LCFS combined with the loss of co‐current ions from flux surfaces just inside 
the LCFS. Isotropization due to scattering significantly increases the magnitude of and 
broadens this calculated peaking of intrinsic co-rotation beyond what has been observed 
experimentally, which is an argument against including scattering in the ion orbit loss 
calculation. 
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