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5 B ABSTRACT

(Werner-Heisenberg-Institut)

We explore possible experiments that could be
performed with a CERN-SPS, 400GeV/c, proton
bunch with up to 3x10" particles traveling in a
plasma. Planned experiments include driving
wakefields. However other topics could include
resonantly driving wakefields a harmonic
frequencies, looking for current filamentation
instability and possibly driving a shock, as well as
using the self-modulation instability to both defocus
and slow down the proton bunch.
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PROTON BEAMS @ CERN

Parameter PS

E, (GeV) 24 400 400
N, (10) 13 10.5 30
AE/E, (%) 0.05 | 0.03 0.03
o, (cm) 20 12 12

ey (MmM-mrad)

24 3.6 3.6

o/ (Um)

400 | 200 200

p* (m)

1.6 9 5

n,~7x10™"cm- for k,o.=1
Me~1.2mm<<g,
fe~240GHz
L,~10m~2p*
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be<101%cm3, Ang, /ng;, .<0.2%, few cm ng,, , ramp
<Impose temperature AT<0.3K @500K (AT/T=ang,/n,<0.2%) + free expansion at ends
persion for ng, measurement: <0.3% accuracy!
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F. Braunmueller, MPP
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valves for loss
of pressure
and
experiment
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<-Somewhat complex control system
<-Worked well

<-Produced expected Rb vapor density
<-No safety incident with Rb
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<-Fiber/Ti-Sapphire laser: ~100fs, E,_,=450mJ
<Rb: ¢p=4.177eV, |,,,~1.7x1012Wcm-2,

>ro~1mm, Zg~5m, | . >10x10"2Wcm-2 =
<-Field ionization => n_=ng,, uniformity and ramps "&@ .
<-Virtual plasma for alignment AX-PLANCK CESELLSCHAFT
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Development of the ends Installed in AWAKE!
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% DIAGNOSTICS

lonizing
Laser

Rubidium Plasma

10m. 101015 om-3 N—>p" dump

Laser OTR/CTR, 2-screen
p* from SPS Dump Diagnostics

<-Chromox screens => beam evolution: x(z), y(z)
<-Optical transition radiation (OTR) => time integrated transverse image (x,y)
<-OTR + streak camera => time resolved (ns, ps) image (x,t)

<-Microwave diagnostics: Schottky diodes, heterodyne system
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.. CURRENT FiLAMENTATION iNSTABILITY (CFi)
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<-CFl of p* bunch?

>n,=10"°cm-3

vo=1mm — k,0,~6 — CFl

<o,=12cm — Kk, ,0,~714 — Dissipation, shock?

<>Lp=10m — kpeLp~60’OOO — Dissipation, shock?
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<> Fully equipped facility: 400GeV p* bunch, 10m plasma, diagnostics
<> AWAKE plasma wakefield acceleration experiment

<> e beam SMI seeding

<> Wakefields at second harmonic

<> Transverse current filamentation instability (CFI, Weibel) of p* bunch

<> Drive shocks with p* bunch CFI?
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