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» Quasistatic qv3d simulation with n_=2.0-10'* cm™

* Monoenergetic proton driver with 48nC, y=426.0, and
transverse 1/e length 1.416Y=269 um; not evolved
throughout simulation

* Witness beam of electrons injected with 102pC, y=323.0, and
normalised emittance e=12.0mm-mrad (Livio's low-density
scenario)

» Witness beam trails behind driver by A (centroid to
centroid), displaced off-axis by Ay (< 1/e width of driver)

[cf. Olsen et al., PRAB 2018]
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Head of witness



YLUIn

Transverse offset:

10
0.75 .
0.50 °]
4 =
0.25 5.
0.00 o
—0.25 1.00
—0.30 __ 075
<
-0.75 = 0.50
1)
| 0.25 A
01 02 03 04 05 0.0
x[mm] +1.88e3 B
I .
0 2 4 6
Density

11.3 micrometres

A xk,=1.2.", ct=3.8e-14m__.
_h\\\: s
% === 10 xBg el dens [ng]
------ Beam el dens [ng]
0.2 -0.1 0.0 0.1 0.2
y[mm]
50
- 40
©
30 .
20 &
T 10 %>
: | . . : . - 0
0.2 -0.1 0.0 0.1 0.2
y[mm]

Transverse cut through

Centroid of witness



y [um]

y [um]

100 A

30 +

=50 7

—100 T

100 1 (%

50 A

=50 A |

-1009 §

Large-amplitude betatron oscillations

-
Zokp € (1.4,1.45)

|
\ i

T T T T T T T
0 250 500 750 1000 1250 1500 1750 2000
ct [mm]

fokpE (1.175,1.225)

T T T T T T T T
0 250 500 750 1000 1250 1500 1750 2000
ct [mm]

Witness head

Witness centroid

Time between (n-1)'th and n'th maximum

14009 °°
: - 1st peak
Ry - 2nd peak
12001 . 3rd peak
;"é . - 4th peak
1000 4 .. %, . . 5th peak
i:'&'h-;“; " - last peak
. 'y -.F-'h.
200 e 5T
¥ gy R &
LI
000
400
200
: -
D‘. e UL -’ Vs w W b i e -
I 1 I I I
1.0 1.2 1.4 1.6 1.8 2.0




Our focussing device is co-moving with the beam, and
the betatron frequency changes along the beam.



No self-fields: very low-charge witness
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Delaying the witness further
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Witness fired 2.5 picoseconds later
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