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Previous analysis

• What causes the oscillations?
• Actual changes in beam size
• Artefact of sampling

• Are oscillations consistent with single particle motion? Is the beam focused?



Circular gyration with
𝜔𝑐𝑒 = 𝑒𝐵/𝑚𝑒
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Single particle dynamics inside the 𝑒− cloud 
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Circular gyration with
𝜔𝑐𝑒 = 𝑒𝐵/𝑚𝑒
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Single particle dynamics inside the 𝑒− cloud 

𝑬
Guiding centre will drift with

𝒗𝒅 =
𝑬 × 𝑩

𝐵2

𝑩

Central axis of 
the trap

𝒗𝒅

For uniform 𝑒− cloud
𝐸 ~ 𝑟 → 𝑣𝑑 ~ 𝑟

∴ rigid rotation of 𝑒+ beam

𝒆+
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Single particle trajectories inside the 𝑒− cloud 

Gyromotion following 
the magnetic field lines Rotation of the guiding centre + 

gyromotion around the guiding 
centre
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2x radius of gyration ~ Τ𝑣𝑇 𝐵

Radius of rotation of 
guiding centre
(const.→ no focusing)

Single particle trajectories inside the 𝑒− cloud 
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Back to beam size
before

With more 
samplers

Sample oscillation 
of beam size due 
to gyration of 
each 𝑒+
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Back to beam size
before

With more 
samplers

Sample oscillation 
of beam size due 
to gyration of 
each 𝑒+
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Beam rotation in the 𝑒− cloud single particle 
trajectories
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