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 On both the EAST and DIII-D tokamaks radial injection of lithium granules has been 

shown to trigger Edge Localized Modes (ELMs)[1,2].  The control of ELMs in a manner that 

mitigates their impact on plasma facing surfaces is required for next step fusion devices such 

as ITER[3].  One of the baseline strategies for ELM control is a rapid stimulated triggering of 

ELMs, termed "pacing".  For pacing to operate as an effective mitigation strategy the ELMs 

must be triggered regularly and reliably.  Any cessation in the production of stimulated ELMs 

could lead to a return of the natural ELM cycle, resulting in intolerable energy release.  To 

trigger paced ELMs, lithium microgranules have been radially injected into the edge of both 

EAST and DIII-D H-mode plasmas.  In the DIII-D experiments, undertaken in lower single 

null with a carbon divertor, granules larger than 700 micron granules demonstrated a 

triggering efficiency exceeding 80%, while granules smaller than 400 microns were only 

successful in triggering ELMs 20% of the time.  In contrast, EAST experiments were 

executed in an upper single null configuration with a tungsten divertor.  In these experiments, 

while the 700 micron granules often resulted in H-L back transitions, 500 micron granules 

were able to reliably trigger ELMs.  We postulate that this is primarily a result of deeper 

granule penetration due to lower edge densities and temperatures rather than the change in 

divertor composition.  Using the duration of the ablation event to benchmark a neutral gas 

shielding calculation[4], we determine the granule ablation rate and the approximate location 

of mass deposition.  For example, 700 micron granules injected into DIII-D penetrated 6 cm 

past the separatrix and deposited approximately 3 x 1018 Li atoms atop the H-mode pedestal, 

triggering an ELM.  In contrast, 300 microns granules while still penetrating 4.5 cm, only 

deposit 3 x 1016 Li atoms at the pedestal shoulder.  These experiments demonstrate a 

quantifiable threshold whereby granule injection results in the prompt triggering of an ELM.  
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