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The initial fast crash of type I ELMs is often followed by a second slower collapse, as 
experimentally observed in JET-ILW [1] and AUG [2]. The fact that the second collapse 
tends not to be present when nitrogen is seeded, has initially led to the idea that its origin is 
correlated to the pedestal temperature [1, 3].  

The present work shows that the second ELM phase is not correlated with the pedestal top 
parameters and suggests that the pre-ELM scrape-off layer (SOL) conditions play an 
important role in the presence of the second ELM phase. Furthermore, beside the pedestal 
collisionality, the work suggests that the ELM energy losses are correlated with the pre-ELM 
temperature in the SOL. 

 The experimental analysis has been carried out in AUG and TCV. In AUG, it has been 
observed that the second ELM phase disappears when seeding either nitrogen or neon. While 
the nitrogen produces the increase of Te

ped (without affecting ne
ped), the neon increases ne

ped 
(without affecting Te

ped) showing that the second ELM phase is not directly correlated to 
either Te

ped or ne
ped. In TCV, it has been observed that the second ELM phase appears with 

high main gas rate. The high gas level fuels the plasma, but no changes in the pedestal 
pressure have been observed, showing that the second ELM phase has no correlation with 
pe

ped. 
On the other hand, in AUG, the divertor temperature seems to play an important role in the 

ELM dynamics. First of all, the second ELM phase is present only when the pre-ELM Tdiv is 
relatively high (approximately, Tdiv>10eV at the strike point). Second, for similar pedestal 
collisionality, the experimental results suggest a positive trend between the ELM energy 
losses and Tdiv. This suggests that the separatrix temperature Tsep might play an important 
role in the ELM dynamics. Tsep will be estimated using the two point model. 

Moreover, both the seeding and the fuelling might affect the SOL density. The N seeding in 
AUG tends to reduce the High Field Side High Density (HFSHD) leading to an inward shift 
of the density profile [4] and possibly to a reduction of the SOL density. The increase of the 
main gas rate in TCV can affect the SOL density via an increased neutral pressure. The work 
will investigate if the SOL density can also have an impact on the ELM dynamics. 

These results show that the pre-ELM SOL conditions might affect the ELM dynamics. A 
possible reason is the influence that the SOL conditions can have on the ballooning growth 
rate, as discussed in [5]. To test this hypothesis the results of a systematic scan in the SOL 
parameters performed with the JOREK code will be presented.  
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