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spatial distributions 
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field (scaling laws) 
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Electron heating and ionization <– electron 

density from requirement of a quasi-

neutrality 

Atomic processes: ionization, charge-

change, recombination, neutralization in 

collisions with the chamber walls 

 Ion-ion collisions: Takizuka-Abe model 



Electrons are drifting in the magnetic field of the source forming a set 

of closed orbits. 
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 Ion-ion collisions: higher charge states are 
pushed inward 

Electron-ion collisions: outward transport 
(ambipolar) 

To model the e-i collisions: ions are kicked in a 
random direction with the corresponding dV. 

Then, we make a small correction to direction 
of dV that depends on the density gradient 
and Larmor radius of electron. 



When ion hits the chamber wall, it is 

neutralized 

Fraction of the backscattered singly charged ions is 

less than 1 % 

If not in extraction aperture, ion is 

scattered back with an angular 

distribution according to the cosine-

law (diffuse scattering) 

Energy distribution of neutralized 

atoms  - room temperature, full 

accommodation 

 



Magnetic field: POISSON + analytical 

hexapole component (hard edge) – KVI 

AECRIS 

Coupled microwave power -> electron 

temperature 

Gas flow into the chamber = flow into the 

extraction aperture 
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Al plasma chamber, hexapole with 

the slits for better pumping of 

the chamber. 

RF frequency 14+(11-12.5) GHz 

• Binj=2.1 T, Bmin=0.36 T 

• Bext=1.1 T, Brad=0.85 T 

• Chamber length 30 cm 

• Chamber diameter 7.6 cm 

• Extraction aperture 0.8 cm 

Q C O F  Ne  Ar  Q Pb  

1 11 67 105 55 23 19 

2 40 134 158 69 24 25 

3 270 159 245 61 25 29 

4 187 - 183 394 75 - - 

5 61 188 590 119 27 26 

6 ~5 700 107 446 174 28 19 

7 110 55 224 275 29 16 

8 87 488 30 9 

9 250 31 5 

10 - 

11 20 
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R stays for a diameter here! 
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General behavior of the source is 

reproduced (gas flow, RF power, magnetic 

field) 

Hexapole field can be too strong 

Plasma chamber can be too large 

Minimum B – this is a good idea to tune 

Bmin, preferably by using the flat profile 

Gas temperature – the higher, the better.  


