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* Gradient of
35 MeV /m (ILC)
150MeV /m (CLIC)

* Limited e.g. by
wall breakdown’

* Plasmas support
. 10-100 GeV/m

“Brain et al., Phys. Rev. Lett. 2003
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Using electron bunches

/ X
—

80.6 MeV 60MeV 59.4 MeV FemEETEEOMev 59.4 MeV

(a) (b)

* 35 MeV/m over 1.7cm of plasma

Can we multiply the energy?

(thus reducing the length and cost)

Yakimenko et al., Phys. Rev. Lett. 2003

a Dispersion {mm)
1—18 -16 -14 -12 =10 -8
Energy gain SLAC
-3 EEE—
) Scalloping of the beam
E
E
S
% 0
o
1
2
b 3

35 40 50 60 70 80 90 100
Electron energy (GeV)

Figure 2 | Energy spectrum of the electrons. a, Energy spectrum of the
electrons in the 35-100 GeV range as observed in plane 2. The dispersion

* 50 GeV/m over 85cm of plasma

* Energy doubling! (42 GeV—>84 GeV)

Blumenfeld et al., Nature 2007




Plasma Source

r.. ” L -" ' ‘ . ‘ L2

*0.1-1Tatm H,

* 20 kV charging voltage

» Collect light to measure plasma
density (Stark Broadening)

'3 — 5 us duration




Drnima Piatte

Multiple Drive
Bunches
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Solution of the 1D nonlinear plasma equation
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Solution of the 1D nonlinear plasma equation
500 " T ; ;

e ; ; 5 :

Wakefields [MeV/m] & eBeam Density [10126m'3]
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Solution of the 1D nonlinear plasma equation
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o Solution of the 1D nonlinear plasma equation
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Quadrupole
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P. Muggli et al., Pliys. Rev. Lett. 2008 Time




* 150-200 pC after the mask
* 100 - 300 pm period
* Resonant at 10 - 10" cm™>
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Experiment

Wakefield and beam density, 7e+013cm™
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EZ(O), np:2.0e+01Tcm'3, L=0.21cm

Cn

Wakefield Amplitude [GV/m]
o]

1
on

0 100 200 300 400 500
z-axis distance [um]

Beam p1x1[s.u.] Q=970pC
104.5

104

-
<
o
on

Energy [GeV]

0 100 200 300 400 50
z-axis distance [pm]

On-axis Flasma Density [s.u.]

Beam real space XoX, [s.u.] Q=970pC

£ 100
QD
Q
[
S
b '
-D II".
o 50 .
-
e
0 S ey i
0 100 200 300 400 500
z-axis distance [um]
2D Focusing Force E2-I33 [s.u.]
R | .
— -0.05 0 0.05
E 100
QD
[ &)
[
«©
0
=
o 50
oy
o
O I ||

0 100 200 300 400 500
z-axis distance [pm]



‘ -‘L'\. ‘-\l l l
_ W - L - - " L
]

{f ==
N
E

o R |

=

- -

(A

o

e

R

L

L

-

o

t tﬂlw
4"'!

10 104.5
= 104
g _
%‘ 3 1035
= =
g 0 2 03
i S
QO x 3 . : .
= ' ; ; : 1025
_f:‘: _5-— ___rlh(D:l \ ....... ........ ........
= bearn |+ 1 510
_Wake i
00700 200 300 0 500 | 0 100 200 300 400 500
z-axis distance [pum] z-axis distance [um]



‘ -‘L'\. ‘-\l l l
_ W - L - - " L
]

{f ==
N
E

o R |

=

- -

(A

o

e

R

L

L

-

o

t tﬂlw
4"'!

10 104.5
= 104
g _
%‘ 3 1035
= =
g 0 2 03
i S
QO x 3 . : .
= ' ; ; : 1025
_f:‘: _5-— ___rlh(D:l \ ....... ........ ........
= bearn |+ 1 510
_Wake i
00700 200 300 0 500 | 0 100 200 300 400 500
z-axis distance [pum] z-axis distance [um]
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"Ramped Distributions

Transformer Ratio >2
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