HIGH-INTENSITY PULSED ION BEAM GENERATION IN PLASMA EROSION MODE
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The results of a study of the generation of high intensity pulsed ion beam in a diode with a passive anode
when operating in a two-pulse mode are presented. When the polarity of the accelerating voltage changes, the

plasma erosion mode [1] is realized in the A—K gap, ions are accelerated from the gas plasma, which can ensure
the formation of a pulsed beam of gas ions, see Fig. 1.
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Fig. 1. HIPIB generation scheme in plasma erosion mode Fig. 2. Waveforms of accelerating voltage (second pulse),

diode current and increasing of width of the vacuum gap A near
the cathode at different plasma density (line)

If the width of the vacuum sheath near the cathode in plasma erosion mode increases by an amount of AL
in a time of At, then the total ion and electron charge removed from the gap is:
AQ=2e-n,-S-AL
where S - cathode area, no - concentration of gas plasma.
Dividing both sides by At, we find the current in the diode:
di
I(t)=2e-n,-S m

Vacuum sheath near the cathode is:
A0 = —— [ 10t
2e-Ny-S 3

Fig. 2 shows the calculation of the vacuum sheath near cathode (1) during the plasma erosion mode.

The analysis performed showed that in our experimental conditions [2], the concentration of gas plasma
in the A-K gap does not exceed 10®* cm= and the pulse duration of the ion current generated in the plasma
erosion mode will be less than 20 ns. However, the duration of the ions beam formed by an ion diode is ~200
ns [2]. In addition, the time-of-flight diagnostics of the ion beam shows a good agreement between the
experimental and calculated pulse shape of the ion current density [2]. We simulated the signal profile from
the collimated Faraday cup provided that the accelerating voltage is equal to the total voltage, applied to the
diode. This corresponds to the condition of the acceleration of ions from a thin plasma layer on the surface of
the anode, and not from the gas plasma in the A-K gap, see Fig. 1. Therefore, the generation of ions in a diode
with a passive anode when operating in a plasma erosion mode is unlikely.

Experiments supported by Russian Foundation for Basic Research, project no. 17-08-00067.

REFERENCES

[1] S. Humphries, Charged Particle Beams. Wiley, New York, 1990, 847 p.
[2] A.l. Pushkarev, Y.I. Isakova, A.l. Prima. Laser and Particle beams (2018), VVol. 36 (2), pp. 210-218.

235

<
=
)
<
-l
o
w
14
=)
S
W
o
=
i
K
=
o
-l
L
o
Zz
o
g
S)
-
o
o
<



mailto:aipush@mail.ru


 
 
    
   HistoryItem_V1
   PageSizes
        
     Action: Make all pages the same size
     Scale: Scale width and height separately
     Rotate: Counterclockwise if needed
     Size: 7.953 x 11.378 inches / 202.0 x 289.0 mm
      

        
     AllSame
     0
            
       D:20181128160536
       819.2126
       _A4_202x289mm
       Blank
       572.5984
          

     Tall
     1
     1
     753
     211
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     Separate
            
                
         AllDoc
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     336
     335
     336
      

   1
  

    
   HistoryItem_V1
   PageSizes
        
     Action: Make all pages the same size
     Scale: No scaling (crop or pad)
     Rotate: Never
     Size: 8.268 x 11.693 inches / 210.0 x 297.0 mm
      

        
     AllSame
     0
            
       D:20190822095347
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     1
     0
     753
     211
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     None
            
                
         AllDoc
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     336
     335
     336
      

   1
  

 HistoryList_V1
 qi2base





