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Experimental setup
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The plasma flow in the main
capillary is turbulent.The time 
of the plasma propagation
through the main capillary can
be estimated as:

Where k and ξ are
dimensionless turbulent heat
conductivity and viscosity.
k = 0.048, ξ = 0.25, 
cs = 4×105 cm/s.
For d = 300 µm, L = 1.4 cm
t = 60 µs.

1D. Kaganovich et al. Appl. Phys. Lett. 71, 2925 (1997).
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Plasma source



Electron beam observation points
BPM 6 image (90 degrees bend) X-beam 
energy, Y –horizontal profile of e-beam 
[~1.5% x 4 mm full screen]

BPM 5 image (straight ahead) X-
horizontal, Y –vertical size of e-beam ~ 
4mm x 4 mm full screen 
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The picture
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Energy distribution and transverse beam phase space dramatically changed 
after a 60 MeV, 0.5 nC, 3 ps (FWHM) e-beam passes through 17 mm of ~1017 plasma. 



Focusing VS acceleration



Focusing VS accelerating phase



Correlation between longitudinal 
and transverse wakes phases

Beam size as a function of the wake phase. Solid lines schematically show 
expected longitudinal (blue) and transverse (magenta) wakes phases. 
Experimental points are reconstructed from the energy slices using double-
Gaussian fit.



Short electron beam generation
Plasma source can be used to induce sufficient energy correlation along 
1 ps train of e-beam micro bunches
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Space charge issues in the 
microbunches



Plans

We are looking forward to collaboration with other groups on 
this subject





Discharge timing (delay set to 1.2 µs)
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Discharge timing (delay set to 1.8 µs)
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Discharge timing (delay set to 3.7 µs)
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Discharge timing (delay set to 5 µs)
BPM5

Triggering discharge

Main discharge
Electron beam

BPM6



Acceleration VS time



Plasma density VS time
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