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Investigation of the dependency of midplane separatrix density as a function of engineering parameters for H-mode pulses in JET with the ITER Like Wall

 

Midplane separatrix density is a crucial parameter in tokamaks since it strongly impacts the divertor downstream conditions. Therefore, predicting the midplane separatrix density (MSD) as a function of main engineering parameters such as auxiliary heating Pinj, toroidal magnetic field Bt, plasma current Ip and electron pedestal density [START_REF] Leonard | Compatibility of separatrix density scaling for divertor detachment with H-mode pedestal operation in DIII-D[END_REF] is of interest for ITER operation and next step device design. In this perspective, a dataset of JET H-mode pulses performed with the ITER Like Wall (ILW) has been analyzed. The midplane density is collected from a high resolution Thomson scattering diagnostic and the MSD is determined by power balance analysis. The parameters are averaged over several ELM cycles. A clear positive dependency is found with pedestal density and auxiliary heating while a negative one is observed with Ip and Bt. The ratio between MSD and pedestal density ranges from 0.3 to 0.7 in the dataset. A tentative scaling law will be presented. Thomson Scattering diagnostic used to collect data of electron density and temperature
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• It is shown that the ratio between separatrix density and pedestal density is a good reference to analyze dependencies with respect to engineering parameters and provide a scaling law. • From the analyzed JET data we find that increasing Psol the separatrix density at OMP increases too. However the large scatter in the dataset produces a weak dependence of MSP from Psol requiring further analyses to a more precise determination of such exponent. • Concerning the dependence on Bt and Ip we find negative exponents i.e. an inverse dependency on Ip and Bt of separatrix density at OMP. A relation or entanglement between Bt and Ip can be suggested because their exponents have a similar sign; • This analysis will be improved considering larger dataset and other tokamak devices.

This picture shows a good correspondence between separatrix density obtained from Data and Scaling Law. This linear fitting is constrained with the point (0,0). The 97% value showed in the picture represent between the correspondence of the obtained values with respect to the expected values. 
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