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in Beam-Driven Plasma Wakefields at ATF

The picture

Discharge (plasma) on
Discharge (plasma) off
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Energy distribution and transverse beam phase space dramatically changed after a
60 MeV, 0.5nC, 3 ps (FWHM) e-beam passes through 17 mm of ~10"" plasma.

Discharge Timing (delay set to 1.2 s)
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Discharge Timing (delay set to 1.8 s)
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Main discharge
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Plasma density Vs time
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focal point from the focus

Channeling CQO?2 laser light through capillary

Laser beam at the Laser beam 18 mm downstream

in free space in plasma

Plasma source

v
-

Focusing Vs accelerating phase

90 degree (maximum deceleration) 65 degree 54 degree
| 1 T T 1 T T
. ; k : . e
-+ slice data £ +++ slice data f """ slice data P
— two exponent fit I _ two exponent fit I two exponent fit o
S one exponent fit Ay : one exponent fit g one exponent fit 3
= Fatl = . = 3
x e <, f2 = !
— £ - = )
203 . 2ust g 4 Boesr 1
é . a P 2! .-':"’F-'I
A2 4 2 o 2 e
= ¥ = ';‘-';. = oL
== ﬁrf :---rt"'fﬂ.ﬁ;‘ T ..'-"\_-r.'-""ﬁ
n = e | o I |
=3 ' -1 0 -3 -3 -1 i} 3 2 -i i
X [mm] x [mm] X [mm]
45 degree 36 degree 30 degree
: . : = [ . . ! N e —n
i tsllce data . ’I:_.." .+ glice data o ' }f —)
— ngg ee;: pglllleelrllt fit ra — two exponent fit 4 *** slice data v
= p # — one exponent fit I two exponent fit
< / 3 ;g S one exponent fit -
> 05 7 - ay Z = o
B S 20 d ] £ -
2 e = 4 B7)
5 el = e : 8 st
- o= D) B L e
il i..,..-».-' - e
il : 1 1 L I )
3 - 0 0y _ o L
x [mm] = ¥ X [mm] : : x [mm]” “

Discharge Timing (delay set to 3.7.5)
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Triggering discharge
Main discharge
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BPM 6 image (90 degrees bend) X-
beam energy, Y-horizontal profile of
e-beam [~1.5% x 4 mm full screen]
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Electron beam observation points

BPM 5 image (straight ahead) X-
horizontal, Y-vertical size of e-beam
~4mm x 4 mm full screen
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Correlation between longitudinal
and transverse wakes phases
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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.

Discharge Timing (delay set to Sus)

BPMS5
Triggering discharge
Main discharge

/}’ Electron beam
f

A : ]

] R

T il 2 ]
+ 7
I
1
+ 1
]

} [Compion-HV @24)].CH1 600wV Jus
; LRl e e E R A T T PR RS N

—‘—l—l—_-




