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Characteristics of heat transport 
-density dependence- 
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Scale length of grad Ti 

central Ti • The density dependence of 

achievable temperature is 

different in low density 

regime. 

• The ion temperature decreases 

with the decrease of density, 

while electron temperature 

increases in low density.  

• The scale length of ion 

temperature gradient also 

decreases with the decrease 

of density, while the 

maximum of scale length of 

electron temperature gradient 

is unchanged with the density. 

central Te 

Scale length of grad Te 



Effect of density profile change 
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• The helium wall conditioning decreases the hydrogen recycling and changes 

the change of density profile more peaked. 

• The ion heating power was calculated by FIT-3D code and became peaked 

profile after helium conditioning discharges. 

• The peaking factor of ion heating power (Pi(reff/a99<0.5)/Pi_total) increases 

from 0.48 to 0.55 after helium conditioning discharges. 



Effect of charge exchange loss of 
energetic ions 

(b)

• Energy spectra of NBI ions were 

calculated with / without charge 

exchange loss. 

• The CX loss becomes significant 

in low energy regime, indicating 

reduction of ion heating power. 

• The neutral density profile was 

evaluated from a high-dynamic 

range of Balmer-a spectroscopy 

measurement. 

• It was identified that the reduction 

of ion heating power from 14% 

to 7% in total ion heating power 

due to the reduction of CX loss of 

energetic ions. 

K. Fujii, RSI 2014, EXC/P6-31 



Introduction 
-Extension of temperature regime- 

In this talk, discharge scenario of high Ti plasma is presented and effects of wall 

conditioning is discussed. Then the integration of discharge scenarios of ion 

and electron ITBs are presented 

. The characteristics of heat transport in high temperature regime are 

discussed. 

Ion ITB  

Wall conditioning 

Ion and el. ITBs 

• Recently, the temperature regime of 

helical plasma has been significantly 

extended in LHD. 

• The central ion temperature of 8.1keV has 

been achieved in low Zeff plasma with 

intense helium wall conditioning. 

• Te ~ Ti regime has been also extended by 

integration of ion ITB and electron ITB. 

• Improved factor of global confinement 

with respect to normal confinement is 1.5 

for ion ITB and 1.7 for ion and electron 

ITBs are achieved based on ISS04 scaling. 



Wall conditioning effects 
on the core plasma 

• The edge density become lower. The ion heating power calculated by FIT-3D 

code became peaked profile after helium conditioning discharges. 

• The peaking factor of ion heating power (Pi(reff/a99<0.5)/Pi_total) increases 

from 0.48 to 0.55 after helium conditioning discharges. 

• The charge exchange loss of energetic ions was calculated and neutral density 

profile was measured with a high-dynamic range of Balmer-a spectroscopy. 

• The loss of energetic ions reduced from 14% to 7% in ion heating power is 

identified in this comparison.  
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