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Time Evolution Analysis of Ion Energy Balance in the GAMMA10 Central-cell 
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In GAMMA 10, a charge exchange neutral particle 

analyzer (CX-NPA) has been installed perpendicul- 

arly to the magnetic axis to obtain hot ions in the 

central-cell. CX-NPA is a parallel-plate type energy 

analyzer that analyzes neutral particle from the 

energy of 0.2 keV to 30 keV.  

Electron cyclotron resonance heating (ECRH) has 

been used for potential formation to increase 

plasma density. The increase of diamagnetism 

(DMcc) is confirmed in the period of ECRH (Fig.1), 

which comes from the mechanism that loss by 

coulomb collision between ion and electron is 

controlled by the increase of electron temperature. 

Though we need to measure the radial profile of ion 

temperature by using CX-NPA in the stationary 

period of DMcc, it is difficult to measure it in the 

changing period. 

 So we develop the code for tracing time evolution 

of ion energy balance and investigate the transport 

of ion energy. In this paper, the mechanism that the 

onset of ECRH causes the relaxation of 

electron-drug and the increase of ion temperature is 

discussed with the analysis of measurement results 

by CX-NPA and time evolution analysis by using 

the code for tracing time evolution of ion energy 

balance. 

 The loss processes of ion energy which is injected 

by ICRH have been assumed as follows: 

(1) Loss by coulomb collision between ion and 

electron. 

(1)      

(2) Loss by electric charge exchange reaction 

between ion and neutral hydrogen atom. 

 

 

(3) Loss by electric charge exchange reaction 

between ion and neutral hydrogen molecule. 

                                     

But axial direction loss of ion may not be ignored 

for considering the increase of collision frequency 

of ion because plasma density increases in the 

period of ECRH. So in the analysis of this 

experiment, we consider axial direction loss of ion 

as a part of loss processes of ion energy and the 

calculation is performed by quantifying it.  

(4) Axial direction loss of ion. 

                                      

                                      

 

In poster session we introduce the results of time 

evolution analysis of the radial profile of ion 

temperature. The detail of heat transportation from 

electron to ion is discussed in the period of ECRH 

and we investigate its effect to ion temperature.        
 

 

 

 

 

 

 

 

Fig1. Time evolution of DMcc and NLcc 

 

 

 

 

 

Fig2.Simulation result of central ion temperature 
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