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The dependence of core impurity transport on an atomic number (Z) was investigated 
in the LHD 2020 - 2021 (22nd) experimental campaign by means of a new type of TESPEL [1]. 
At present, problems regarding impurities in magnetically-confined fusion (MCF) plasmas are 
becoming more complex, because various impurities will exist simultaneously inside a high-
temperature MCF plasma. In general, transport of heat and particle in MCF plasmas is 
determined mainly by a turbulent transport. However, for impurities with a high Z number, a 
contribution of neoclassical transport may not be negligible. An outstanding example of the 
contribution of neoclassical transport is an impurity accumulation where the impurities 
accumulate in the centre of the MCF plasmas. Therefore, investigating the Z-dependence of 
core impurity transport in the MCF plasma will help us to understand the interaction between 
turbulent and neoclassical transport in impurity transport.  

More recently, a new type of TESPEL, which contains an inorganic compound, has 
been developed for studying simultaneously the behaviours of low- and mid/high-Z impurities 
in the MCF plasmas [2]. For instance, the TESPEL containing a lithium titanite (Li2TiO3) can 
be utilized for measuring the behaviours of lithium (Li), oxygen (O) and titanium (Ti) impurities 
simultaneously. In the study of Z-dependence of core impurity transport in LHD plasmas, the 
TESPELs containing lithium titanite (Li2TiO3: Z=3, 22 and 8), silicon hexaboride (SiB6: Z=14, 
5), sodium chloride (NaCl: Z = 11, 17), magnesium nitride (Mg3N2: Z=12, 7) and calcium 
aluminate (CaAlO4: Z = 20, 13 and 8), have been utilized. Line emissions from the highly 
ionized impurities derived from the TESPEL were measured basically with EUV/VUV 
spectrometers. Further, the spatio-temporal behaviours of some of those impurities can be 
measured by using a charge exchange spectroscopy (CXS) technique. In the case with a lower-
density (a line-averaged electron density ne_bar of around 2 x 1019 m-3), differences of decay 
time of impurities of between Z=3 and Z=22 seem not to be great. On the other hand, in the 
case with a higher-density (ne_bar of around 4 x 1019 m-3), the longer decay time for elements 
with larger Z number has been clearly observed. In this contribution, initial results of the study 
of Z-dependence of core impurity transport in LHD by means of TESPELs containing inorganic 
compounds will be reported and discussed. 
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