
Beam-plasma Physics
Working Group Summary

Wednesday:
10:55, Matt Thompson, LLNL, 

"Prospect for ultra-high gradient Cherenkov wakefield accelerator experiments at SABER”
11:25, Devon Johnson, UCLA, 

"Plasma betatron radiation as a source for positron production" **
13:30, Mark J. Hogan, SLAC,

 "Production of two bunches for PWFA experiments at SABER"**
14:00, Chengkun Huang, UCLA, 

"QuickPIC simulations of the two-bunch operation regime for SABER”
15:20, Miaomiao Zhou, UCLA, 

"Quasi-static simulations of self-ionized plasma wakefield acceleration by SABER
relevant electron/positron beams”

16:30, Sven Reiche, UCLA,
 "Inverse Compton scattering experiments at SABER"**

Thursday:
08:30, Erdem Oz, USC,

 "Plasma dark current  in self ionized plasma wakefield accelerators”
09:15, Gary Bower, SLAC,

 ”Plasma accelerator development project”

P. Muggli, Ian Blumenfeld



Beam-plasma Physics
Working Group

Extension of the plasma work at FFTB: e+

New experiments: Inversed Compton Scattering

Applications for the high e- produced by plasma accelerator







Need beam radius, but long bunches! Early SABER 







σz
=?

Cs plasma

Relaxed beam parameters, early SABER?





Work in progress! Need to transfer to SABER!



Need to transfer to SABER!



Possible Location for
Notch Collimator & X-ray Stripe SABER





Look for 2-bunch parameters that lead to small ∆E/E
(Beam loading)
Optimzation similar to that in conventional accelarators











For e+ there is a narrower parameter space for good wakes than for e- 
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E-164X,E167 Collaboration

Plasma Dark Current in Self-Ionized
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Standard SABER beam, but need a laser, timing!



A Plasma Accelerator
Development Project

SABER Workshop at SLAC
3/16/06

Gary Bower

First customer for a plasma accelerator!



SLC afterburners application
• Goals:

–  2 x 45 80 GeV (WWbar)to get a W factory.
–  2 x 45  175 GeV (ttbar)to get a top quark factory.
–  2 x 45  (90 + Hmass)/2 (ZH) to get a Higgs factory.

• If Higgs exists, Hmass is expected to be < ~ 190 GeV.
–  Polarized beam(s) are a big plus.
–  Need SLC sized spots.
–  > 10**10/bunch, _E/E small.

• Challenges:
–  Expensive project, certainly > $50 million.
–  Several years down the road.

• Question – How much higher can we push the linac and
what energy will the SLC arcs sustain to reduce the
energy multiplication required?

Long term!



Fixed target application - physics
• Gluon nuclear spin measurement:

– See E161 proposal for details
• Pursue only the two muon final state case.

– Series of beam energy steps up from 25 GeV to as high as
possible.

– 1 x polarized e- beam
– Spots < 1”!!
–  ~ 10**8/bunch OK!, _E/E < ~ 10%
– ESA experiment – good “clean” QCD physics.

• Important QCD test.
• Extends understanding of hadronic matter.

Doable at End Sation A?



Fixed target application – test
beam

• ILC test beam
– Electromagnetic calorimeters, luminosity monitors,

polarimeters, beam energy spectrometers.
• See the ILC report on test beams for details.

– Energy – can use whatever is possible.
– ~ 1/bunch! for some applications.
– Polarization required for some applications.
– Test beam in SABER.

SABER! Nedd a collaboration!



Some important beam-plasma physics questions that could
be answered at SABER:

• Can e+ be accelerated with high-gradient to large energies in
plasmas?

• Can an afterburner for a linear e-/e+ collider be built? Plasma or
Cherenkov wake?

• Can PWFA produce ultra-bright electron beam by self-trapping? Is
there an application for these? (FEL, magnetic measurements)

• Can we measure extremely high energy photons produced by
Inverse Compton Scattering? (25MeV-15GeV)

• Can a plasma wiggler be used as a positron source for a linear
collider? Polarized?

• Can a plasma accelerator produce electron with high enough
energies for W, Higgs factory, top, …

• Can we develop a plasma accelerator for fixed target applications at
SABER?



SABER parameters/features required for beam-plasma Physics:

o Parameters similar to FFTB for PWFA of e+

o N=2e10part./bunch, Ipeak>10kA, σr≈10µm, σz<30µm
o Longer bunches (600-100µm) can be used for Cherenkov

wakefield accelerator and production of e+ from plasma wiggler
radiation

o 2-bunch structure for e- and e+ for PWFA and Cherenkov
wakefield accelerator: driver: 60-100µm, witness, 30-100µm

o Which 2-bunch formation technique? Beam manipulation/notch
collimator? RF photo-injector gun?

o Ti:sapphire laser system (1J) for Inverse Compton Scattering
experiments, magnetic materials, EO? (timing system, …)

o Soft-chicane and notch collimator in dispersive region
o Large acceptance energy spectrometer/dump/focusing?
o Flexible beam parameters (e-/e+, beam size and length, …)
o Ample experimental area space (larger tunnel at IP0?)



Thank you to: 
all speakers

participants and contributors
organizers

For the very exciting workshop!

See you all at SABER! 



Need to transfer FFTB soft chicane and notch
collimator to SABER



Wake evolution, driver head erosion


