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EAAC Workshop 2013: Patric Muggli, AWAKE: A Proton-

Driven Plasma Wakefield Experiment at CERN

CERN Industrial Beam Complex

> Use high energy proton beams from
SPS to drive plasma wave

> Convert proton beam energy to
accelerate electron beam in single
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Plasma Cell Design

Design:
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Plasma Cell Parts

Stainless steel cell body Heat insulation foam bricks
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Assembled Plasma Cell
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Plasma Cell Setup
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Scattering at Electron Window

> ASTRA simulations: electron beam scattering impedes focusing into the

plasma
Window position Middle of plasma cell
0.18 0.18
0.16 \T\\‘-\ 016 \Tﬁﬁ'\\ /\
SOV SOV
0.14 \\_/,\ \ 0.14 \\_/,\ \ ‘
E_ 0.12 \ 0.12 \ r-
£ 0.2 mrad \ \ 0.4 mrad \ \ /
x 0.1 0.1 \ ,:’
0.08 - /& ;008 IX /
Focus still ok —
0.06} - oo [ 0.06 Strongly defocused
can be optimized |
0'02.6 4?8 é 5j2 5j4 56 58 6 2 0'02.6 4.8 5 5.2 5.4 5.6 5.8 6 KB.2
z, [m] z, [m]

> Maximal agreeable scattering angle: 0.2 mrad
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Theory: Multiple Coulomb Scattering

> From: Claus Grupen “Teilchendetektoren”: Multiple Coulomb Scattering

The rms of the projected scattering angle distribution:

p 13.6MeV X { +0.0381 X
= Z i n|—
Trms ﬁPC X{] X{]

ppc = 22MeV; z =1; Xy = 0.28m

> Important: Radiation length X,

= Gold: 0.3 cm

= Kapton (Polyimide): 28.6 cm
= Beryllium: 35.3 cm

= Polyethylene: 50.3 cm
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primaries

Simulation: FLUKA
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Scattering Results

Divergence (mrad)

10 -

0.1

—
a1

—=— Equation
—e— Experiment
—4a— FLLUKA-Simulation
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Summary

> Self-modulation experiments are in preparation
> PITZ plasma cell was designed and fabricated

> Thin electron window is necessary to minimize scattering
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Beam Line Remodeling




