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Nature 445, 741(2007
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¢ Energy doubling of 42 GeV e

¢ Plasma length: 85 cm

¢ Accelerating gradient: 50 GeV/m

¢ Agreement with simulations




PRL 93, 014802 (2004)
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¢ Linear focusing force n>n,

¢ Emittance preservation

4 The case of e bunches in

PWEFA is well understood and
favorable
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¢ Less studied

¢ et beams not widely available!

¢ More challenging!
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Laser and Plasma

~ Accelerators Workshop
- 7 2009

Kardamili, June 22-26 2009

Topics

« Plasma accelerators and the energy frontier

+ One to ten GeV laser-plasma accelerator
technology

» Computer modelling of laser and plasma
accelerators

« Physics and applications of laser/beam -
plasma interactions

» Fundamental physics and relativistic astro-
physics with intense laser and particle
beams

Deadline of May 24th for
« Early registration
» Abstract Submission
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web: http://cfp.ist.utl.pt/Ipaw09/

International advisory committee

N. Andreev (RAS, RU), C. Joshi (UCLA, USA), T. Katsouleas (Duke
U., USA), C. S. Liu (U. Maryland, USA)

International program committee

J. Cary (U. Colorado, USA), B. Cros (LPGP, Université Paris Sud,
France), E. Esarey (LBNL, USA), W. Gai (ANL, USA), D. Giulietti
(Univ. & INFN Pisa, Italy), M. J. Hogan (SLAC, USA) S. Hooker
(Oxford, U.K.), D. Jaroszynski (Strathclyde, UK.), K. Kruschelnik
(U. Michigan, USA), W. Lu (UCLA, USA), V. Malka (LOA, Ecole
Polytechnique, France), M. Marklund (Umea U., Sweeden), P.
Mora (Ecole Polytechnique, FR), W. B. Mori (UCLA, USA), Z.
Najmudin (IC, UK.), K. Nakajima (KEK, Japan), A. Pukhov (ITP,
UNI Disseldorf), A. Robinson (RAL UK), L. Schachter
(Technion, Israel), L. Serafini (INFN, Milano, Italy), P. Shukla (U.
Bochum, Germany), L. O. Silva (IST, Portugal), P. Sprangle (NRL,
USA), M. Uesaka (U. Tokyo, Japan), D. Umstadter (U. Nebraska,
USA), M. Wiggins (U. Michigan, USA), V. Yakimenko (BNL, USA)

Local organizing committee

P. Muggli (USC, USA), Co-chair, R. Bingham (RAL, UK), Co-
chair, S. F. Martins (IST, Portugal), B. Allen (USC, USA), M. Tzou-
fras (University of Oxford, UK), S. Katsouleas, G. Giannakeas
(Kardamili), K. Reid (USC, USA)
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Phys. Rev. Letr. 88, 154801 (2002)

X-ray Generation

Phys. Rev. Letr. 88, 135004 (2002)
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INTERNATIONAL JOURNAL OF HIGH-ENERGY PHYSICS

CERN
OURIER

VOLUME 47 NUMBER 3 APRIL 2007

Doubling energy in a plasma wake

ASTRONOMY LHC FoCUS COSMIC RAYS
The Milky Way's Processors size up RF antennas provide a
particie accelerator pi0 for the future p18. new approach p33
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Phasespace Energy distribution
Time = 60000.00 [ 1/ w, ] e

| L 1 T

A A [ A A A
40
Energy (GeV)

ny= 1x10"7¢cm

Nariver= 2.9x10'%, 6,= 3 u, o, = 30 u, Energy = 25 GeV
Ntrailing= 1.0x10"°, 0,= 3 u, 0, = 10 u, Energy = 25 GeV
Spacing= 110 u

Rirans = "Eacc/Edec > 1 (Energy gain exceeds 25 GeV per stage)

1% Energy spread
Efficiency from drive to trailing bunch ~48%!
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* Extract e” & e* from damping rings on same
linac pulse
|+ Accelerate bunches to sector 20, 5cm apart
* Use ‘Sailboat Chicane’ to put them within
100um at entrance to plasma
* Large beam loading of e wakes with high
| charge e* beams
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Challenges:

Drive bunch needs to both
ionize the vapor and drive a
large amplitude wake

Witness bunch needs to be
half-plasma period behind the
. drive bunch (~100um for 10" e

Sigma z 18um ea.
Separation ~150um |
Charge ratio ~ 3:1

/cm® plasma)
) Must work fore- & e*
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