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In 2005, we started to study neutron production with IEC. We 
studied that the effect of grid cathode structure on a low input 
power IEC device. 
 
 We prepared four types of cathodes where varied in geometric 
transparency.  
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1・動作ガス圧力に対する放電維持電流・電圧は、ほぼ同じである。 
2・グリッド球開口部から通過する1つのスポーク光は、リングの数が増加 
   するほど、その幅は狭くなる。 

The more rings increase the width of the spoke lights are sharp.  
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Fig. 4.10. Comparison of the calculated NPR with experimental data. 

An increase in geometric transparency of the grid cathode by 
decreasing the number of wire rings is known to mean that 
recirculation ion current is increased. 

 We expected that this increase 
would contribute to an increase of 
the NPR. 
  However, our experimental 
results showed that the NPR in 
the low input power IECF device 
(V=10.0-30.0 kV, I=40.0 mA) 
increased by decreasing the 
transparency.  
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We clarified this tendency by analyzing the equi-
potential lines near the grid. As a result, we found that 
the distortion of these lines near the grid was lessened 
by decreasing the transparency. Lessening the distortion 
of these lines, rather than the increase in recirculation 
ion current, was effective in increasing the NPR in the 
low input power IECF device.  4 



Recently, we investigate two themes. 
 

1. Research for neutron production region.  
            
          We are interested in the beam use of neutron. So we  
 measured NPR at two direction with two 3He counters 
 simultaneously.   

 
2. Determine the plasma parameters in the central core of the 

cathode. 
 
           Potential well measurement has already done by Onishi 
 et.al. by stark effect. It may not be worth while to do now.  
 We measured it by simple and direct method.    
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1. In order to estimate the neutron production region. 
 Two cathode were used.  

mesh type for halo mode          cylinder type for single jet 
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This is fixed 

Define r that the ratio the counts above 

detector to the side detector counts.  

Change 
position 
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The ratios were  compared  with calculations 
values. 
 
Calculation value was estimated by numerical 
integration. It assumes that neutrons generated 
region forms a line shape and neutrons were 
emitted isotropically. 



Result for mesh cathode(halo mode) 
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Result for cylindrical cathode 
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2. Determine the plasma parameters  
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Equipments 

IECF device  

Grid-
Cathode(10cm)S
US-304 

Power supply(-20kV, 
40mA) 

Data-logger and 35V-DC 
Digital Multi-Meter and 
PC 
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RESULTS(preliminary) 
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Electron temperature Te, plasma potential Vs and 
electron-saturation current Ies 
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𝐼𝑝 = 𝐼𝑒𝑠exp −𝑒 𝑉𝑠 − 𝑉𝑝 /𝑘𝑇𝑒  
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Calculation of electron density 
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Summary 
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