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Overview of the first research visit (Oct21) 

𝜎𝑥,𝑦~0.3 mm

𝑛𝑒~3–5 × 1013 m−3

Plasma regime for  
𝜆𝐷 ≪ 𝑟𝑝, 𝐿𝑝

Ptcl. number < 1 × 107

Plasma length 𝐿𝑝 3– 20 cm

Plasma radius 𝑟𝑝 ~0.3 mm

Debye length 𝜆𝐷 ~1mm

Diagnostics𝑒− source
MCP/P-screen

Electrodes

Solenoid
B~𝟒𝟎𝐦𝐓

−−𝑉 −𝑉
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2nd research visit (Apr22)

• Removed the collimator from the original source
• Maximum emission currents registered

• Oct21: ~13 μA (for 3 A filament current)
• Apr22: ~320 μA (for 3.3A filament current)

𝒆− 𝐬ource was modified to provide higher currents

Modified source
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2nd research visit: Preliminary measurements

• Number of trapped electrons by “beam-catching” 
technique:

• Oct21: 𝟏𝟎𝟓–𝟏𝟎𝟔

• Apr22: 𝟏𝟎𝟔–𝟏𝟎𝟕

Beam catching

Oct21 Apr22

Apr22

single-particle 
regime 



Limits on the number of electron trapped  
Passive accumulation

beam
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