ADVANCED ACCELERATOR CONCEPTS

15th Advanced Accelerator Concepts Workshop

Austin, Texas, USA 10 - 15 Juhe 2012

EDITORS

Rafal Zgudzyj
Erhard Gaul

Michuel C. Downer
University of Texus ut Austin, Austin, TX, USA

All papers have been peer reviewed.

SPONSORING ORGANIZATION
Department of Energy

Melville, New York, 2012

American Institute
of Physics AIP | CONFERENCE PROCEEDINGS B 1507



Editors

Rafal Zgadzaj

The University of Texas at Austin

Institute for Fusion Studies, College of Natural Sciences
1 University Station C1600

Austin, TX 78712

USA

E-mail: rafal@physics.utexas.edu

Erhard Gaul

The University of Texas at Austin

Department of High Energy Density Science, College of Natural Sciences
1 University Station C1510

Austin, TX 78712

USA

E-mail: gaul@physics.utexas.edu

Michael C. Downer

The University of Texas at Austin

Department of Physics, College of Natural Sciences
1 University Station C1600

Austin, TX 78712

USA

E-mail: downer@physics.utexas.edu

Authorization to photocopy items for internal or personal use, beyond the free copying permitted under the 1978
U.S. Copyright Law (see statement below), is granted by the American Institute of Physics for users registered with
the Copyright Clearance Center (CCC) Transactional Reporting Service, provided that the base fee of $30.00 per
copy is paid directly to CCC, 222 Rosewood Drive, Danvers, MA 01923, USA: http://www.copyright.com. For
those organizations that have been granted a photocopy license by CCC, a separate system of payment has been
arranged. The fee code for users of the Transactional Reporting Services is: 978-0-7354-1125-8/12/$30.00

© 2012 American Institute of Physics
No claim is made to original U.S. Government works.

Permission is granted to quote from the AIP Conference Proceedings with the customary acknowledgment of the
source. Republication of an article or portions thereof (e.g., extensive excerpts, figures, tables, etc.) in original
form or in translation, as well as other types of reuse (e.g., in course packs) require formal permission from AIP
and may be subject to fees. As a courtesy, the author of the original proceedings article should be informed of any
request for republication/reuse. Permission may be obtained online using RightsLink. Locate the article online at
http://proceedings.aip.org, then simply click on the RightsLink icon/Permissions/Reprints” link found in the
article abstract. You may also address requests to: AIP Office of Rights and Permissions, Suite INO1, 2 Huntington
Quadrangle, Melville, NY 11747-4502, USA; Fax: 516-576-2450; Tel.: 516-576-2268; E-mail: rights@aip.org.

ISBN 978-0-7354-1125-8 (Original Print)
ISSN 0094-243X
Printed in the United States of America



AIP Conference Proceedings, Volume 1507
Advanced Accelerator Concepts
15th Advanced Accelerator Concepts Workshop

Table of Contents

Preface: 15th Advanced Accelerator Concepts Workshop
Rafal Zgadzaj, Erhard Gaul, Michael C. Downer, and G. Shvets

Committees

2012 AAC Prize

PLENARY

The Los Alamos Laser Acceleration of Particles Workshop and beginning of the advanced
accelerator concepts field
C. Joshi

Injection and staging for laser plasma accelerators
A. J. Gonsalves, K. Nakamura, C. Lin, D. Panasenko, S. Shiraishi, T. Sokollik, C. Benedetti, C. B.
Schroeder, C. G. R. Geddes, J. van Tilborg, J. Osterhoff, E. Esarey, Cs. T6th, and W. P. Leemans

Progress on high-gradient structures
Valery A. Dolgashev

Dielectric laser accelerators: Are they viable advanced accelerator concepts?
Gil Travish

Electron-beam driven dielectric wakefield accelerator experiments in the terahertz regime
Gerard Andonian

Principles of self-modulated proton driven plasma wake field acceleration
Alexander Pukhov, Tobias Tuckmantel, N. Kumar, A. Upadhyay, K. Lotov, V. Khudik, C. Siemon,
G. Shvets, P. Muggli, and A. Caldwell

Diagnostics of electron beams and plasma wave in laser-plasma accelerators
Laszlo Veisz, Alexander Buck, Maria Nicolai, Karl Schmid, Chris M. S. Sears, Alexander Sévert,
Julia M. Mikhailova, Malte C. Kaluza, and Ferenc Krausz

Overview of phase space manipulations of relativistic electron beams
Dao Xiang

Monoenergetic proton beams from laser driven shocks
Dan Haberberger, Sergei Tochitsky, and Chan Joshi

61

67

76

85

94

103

111

120

129



Study of high pressure gas filled RF cavities for muon collider
Katsuya Yonehara

High average power lasers for future particle accelerators
Jay W. Dawson, John K. Crane, Michael J. Messerly, Matthew A. Prantil, Paul H. Pax, Arun K.
Sridharan, Graham S. Allen, Derrek R. Drachenberg, Henry H. Phan, John E. Heebner, Christopher
A. Ebbers, Raymond J. Beach, Edward P. Hartouni, Craig W. Siders, Thomas M. Spinka, C. P. J.
Barty, Andrew J. Bayramian, Leon C. Haefner, Felicie Albert, W. Howard Lowdermilk, Alexander
M. Rubenchik, and Regina E. Bonanno

Seeding of the current filamentation instability for an accelerator beam in a capillary plasma
Brian Allen, Joana Martins, Luis O. Silva, Vitaly Yakimenko, Mikhail Fedurin, Karl Kusche,
Marcus Babzien, Chengkun Huang, Warren Mori, and Patric Muggli

Single-shot visualization of evolving laser- or beam-driven plasma wakefield accelerators
Zhengyan Li, Rafal Zgadzaj, Xiaoming Wang, Yen-Yu Chang, and Michael C. Downer

Design, fabrication, and testing of a fused-silica dual-layer grating structure for direct laser
acceleration of electrons
E. A. Peralta, E. Colby, R. J. England, C. McGuinness, B. Montazeri, K. Soong, Z. Wu, and R. L.
Byer

Generation of coherent, broadband X-ray and mid-IR pulses in a noble-gas-filled hollow
waveguide
Jeremy Pigeon, Sergei Tochitsky, and Chan Joshi

Towards robust algorithms for current deposition and dynamic load-balancing in a GPU particle
in cell code
Francesco Rossi, Pasquale Londrillo, Andrea Sgattoni, Stefano Sinigardi, and Giorgio Turchetti

Electron acceleration driven in plasma channels at the Astra-Gemini laser facility
P. A. Walker, N. Bourgeois, W. Rittershofer, J. Cowley, N. Kajumba, A. R. Maier, J. Wenz, C. M.
Werle, D. R. Symes, P. P. Rajeev, S. J. Hawkes, O. Chekhlov, C. J. Hooker, B. Parry, Y. Tang, V.
A. Marshall, S. Karsch, F. Griiner, and S. M. Hooker

WORKING GROUP SUMMARIES

Summary report of Working Group 1: Laser-plasma accelerators
Carl B. Schroeder and Michael H. Helle

Summary report of Working Group 2: Computations for accelerator physics
David L. Bruhwiler and Zenghai Li

Summary report of Working Group 3: Laser and high-gradient structure-based acceleration
Michael V. Fazio and Scott G. Anderson

Summary of Working Group 4: Beam-driven accelerators
P. Muggli and J. England

Summary report of Working Group 5: Beam and radiation generation, monitoring and control
P. Musumeci and J. Van Tilborg

Vi

138

147

154

160

169

178

184

193

199

204

211

216

222



Summary report of Working Group 6: Laser-plasma acceleration of ions
Sergei Tochitsky and Manuel Hegelich

Summary report of Working Group 7: Muon colliders and advanced concepts
Sergei Nagaitsev and J. Scott Berg

Summary report of Working Group 8: Laser technology for laser-plasma accelerators
Erhard Gaul and Csaba T6th

WORKING GROUP 1: LASER-PLASMA WAKEFIELD ACCELERATION

Quasi-matched propagation of high-intensity, ultra-short laser pulses in plasma channels
C. Benedetti, C. B. Schroeder, E. Esarey, and W. P. Leemans

Transverse beam profile measurements of laser accelerated electrons using coherent optical
radiation
N. Bourgeois, M. Heigoldt, W. Rittershofer, A. Popp, K. Khrennikov, S. I. Bajlekov, S. Karsh, and
S. M. Hooker

Using transverse colliding-pulse injection to obtain electron beams with small emittance in a laser-
plasma accelerator
M. Chen, C. G. R. Geddes, E. Esarey, C. B. Schroeder, S. S. Bulanov, C. Benedetti, L. L. Yu, S.
Rykovanov, W. P. Leemans, E. Cormier-Michel, and David L. Bruhwiler

Electron beams and X ray radiation generated by laser wakefield in capillary tubes
B. Cros, J. Ju, A. Ddpp, K. Cassou, H. E. Ferrari, G. Maynard, G. Genoud, F. Wojda, K. Svensson,
M. Burza, O. Lundh, A. Persson, and C.-G. Wahlstrém

3D simulations of pre-ionized and two-stage ionization injected laser wakefield accelerators
Asher Davidson, Ming Zheng, Wei Lu, Xinlu Xu, Chang Joshi, Luis O. Silva, Joana Martins,
Ricardo Fonseca, and Warren B. Mori

Low-emittance electron bunches from a laser-plasma accelerator measured using single-shot X-
ray spectroscopy
C. G. R. Geddes, G. R. Plateau, D. B. Thorn, M. Chen, C. Benedetti, E. Esarey, A. J. Gonsalves, N.
H. Matlis, K. Nakamura, S. Rykovanov, C. B. Schroeder, S. Shiraishi, T. Sokollik, J. van Tilborg,
Cs. Toth, S. Trotsenko, T. S. Kim, M. Battaglia, Th. Stohlker, and W. P. Leemans

Axially modulated plasma waveguides from wire-modulated cluster jets
A.J. Goers, S. J. Yoon, G. Hine, J. Magill, J. A. Elle, Y.-H. Chen, B. D. Layer, and H. M. Milchberg

Sub-millimeter-scale, 100-MeV-class quasi-monoenergetic laser plasma accelerator based on all-
optical control of dark current in the blowout regime
S. Y. Kalmykov, X. Davoine, and B. A. Shadwick

Cascaded laser wakefield accelerators
J.S. Liu, W. T. Wang, H. Y. Lu, A. H. Deng, C. Wang, C. Q. Xia, W. T. Li, H. Zhang, K. Nakajima,
R. X. Li,and Z. Z. Xu

vii

231

240

246

252

258

262

267

273

278

284

289

295



Spectral multiplexing for single-shot ultrafast tomographic
N. H. Matlis, A. Axley, and W. P. Leemans

X-ray generation via laser Compton scattering using quasi-monoenergetic electron beam driven
by laser-plasma acceleration
Eisuke Miura, Satoshi Ishii, Kenji Tanaka, Shun Kashiwaya, Ryunosuke Kuroda, and Hiroyuki
Toyokawa

Undulator radiation from laser-plasma-accelerated electron beams
B. Shaw, J. van Tilborg, A. Gonsalves, K. Nakamura, T. Sokollik, S. Shiraishi, R. Mittal, E. Esarey,
C. Schroeder, C. Toth, and W. P. Leemans

100 MeV injector cell for a staged laser wakefield accelerator
J. L. Shaw, N. Vafaei-Najafabadi, K. A. Marsh, and C. Joshi

Recent progress on staging laser-plasma accelerators

S. Shiraishi, T. Sokollik, C. Benedetti, A. J. Gonsalves, K. Nakamura, B. H. Shaw, J. van Tilborg, C.

G. R. Geddes, C. B. Schroeder, Cs. T6th, E. Esarey, and W. P. Leemans

Staged laser plasma accelerators
Thomas Sokollik, Satomi Shiraishi, Brian Shaw, Antony Gonsalves, Kei Nakamura, Jeroen van
Tilborg, Eric Esarey, Carl B. Schroeder, Carlo Benedetti, Csaba Toth, and Wim Leemans

Global optimization of quasi-monoenergetic electron beams from laser wakefield accelerators
Hai-En Tsai, Chih-Hao Pai, and M. C. Downer

Laser seeded electron beam filamentation in high intensity laser wakefield acceleration
M. Vargas, W. Schumaker, P. Cummings, V. Chvykov, V. Yanovsky, A. Maksimchuk, K.
Krushelnick, and A. G. R. Thomas

Petawatt-laser-driven wakefield acceleration of electrons to 2 GeV in 10" cm™ plasma
X. Wang, R. Zgadzaj, N. Fazel, S. A. Yi, X. Zhang, W. Henderson, Y.-Y. Chang, R. Korzekwa, H.-
E. Tsai, C.-H. Pai, Z. Li, H. Quevedo, G. Dyer, E. Gaul, M. Martinez, A. Bernstein, T. Borger, M.
Spinks, M. Donovan, S. Y. Kalmykov, V. Khudik, G. Shvets, T. Ditmire, and M. C. Downer

Theory and simulation of quasi-phase matched acceleration of electrons in a corrugated plasma
channel
S.J. Yoon, J. P. Palastro, D. Gordon, T. M. Antonsen, and H. M. Milchberg

Some observations on trapping in nonlinear multi-dimensional wakes
Ming Zeng, Asher Davidson, Wei Lu, Weiming An, Zheng-Ming Sheng, and Warren B. Mori

Studies of spectral modification and extensions of the paraxial equation in laser wakefield
simulations
Wenxi Zhu, John P. Palastro, and Thomas M. Antonsen

WORKING GROUP 2: COMPUTATIONS FOR ACCELERATOR PHYSICS

Parametric amplification of laser-driven acceleration in a plasma channel
Alexey V. Arefiev, Marius Schollmeier, and Vladimir N. Khudik

viii

301

304

310

315

321

327

330

336

341

345

351

357

363



Low noise particle-in-cell simulations of 10 GeV laser-plasma accelerator stages
Estelle Cormier-Michel, David L. Bruhwiler, Eric J. Hallman, Benjamin M. Cowan, John R. Cary,
Cameron G. R. Geddes, Jean-Luc Vay, Eric Esarey, Carl B. Schroeder, and Wim P. Leemans 369

Improved particle statistics for laser-plasma self-injection simulations
B. M. Cowan, S. Y. Kalmykov, B. A. Shadwick, K. Bunkers, D. L. Bruhwiler, and D. P. Umstadter 375

Laser ion acceleration in the ultra-high laser intensity regime
E. d'Humiéres, R. Capdessus, and V. T. Tikhonchuk 381

The fast multipole method for N-body problems
Bela Erdelyi 387

Modeling asymmetric beams using higher-order phase-space moments
Frank M. Lee and B. A. Shadwick 393

Virtual detector of synchrotron radiation (VDSR) - A C++ parallel code for particle tracking and
radiation calculation
S. G. Rykovanov, M. Chen, C. G. R. Geddes, C. B. Schroeder, E. Esarey, and W. P. Leemans 399

Application of new simulation algorithms for modeling rf diagnostics of electron clouds
Seth A. Veitzer, David N. Smithe, and Peter H. Stoltz 404

Analytic model of electron self-injection in a plasma wakefield accelerator in the strongly
nonlinear bubble regime
S. A Yi, V. Khudik, C. Siemon, and G. Shvets 410

Modeling of laser wakefield acceleration in the Lorentz boosted frame using OSIRIS and UPIC
framework
P. Yu, X. Xu, V. K. Decyk, S. F. Martins, F. S. Tsung, J. Vieira, R. A. Fonseca, W. Lu, L. O. Silva,
and W. B. Mori 416

WORKING GROUP 3: LASER AND HIGH-GRADIENT STRUCTURE-BASED ACCELERATION

Terahertz radiation source based on self-wake beam bunching
Sergey Antipov, Chunguang Jing, Paul Schoessow, Alexei Kanareykin, Bo Jiang, Vitaly
Yakimenko, Alexander Zholents, and Wei Gai 421

The design of a five-cell superconducting RF module with a PBG coupler cell
Sergey A. Arsenyev and Evgenya I. Simakov 425

Acceleration of non-relativistic electrons at a dielectric grating structure: Status report
John Breuer and Peter Hommelhoff 431

Photocathode emission studies: Dark current and Schottky-enabled photo-electrons in a high-field
RF gun
H. Chen, Y. Du, W. Gai, A. Grudiev, J. Hua, W. Huang, J. Power, E. E. Wisniewski, W. Wuensch,
C.Tang, L. Yan,and Y. You 435



Preparations for a high gradient inverse free electron laser experiment at Brookhaven national
laboratory
J. Duris, R. K. Li, P. Musumeci, Y. Sakai, E. Threlkeld, O. Williams, M. Fedurin, K. Kusche, I.
Pogorelsky, M. Polyanskiy, and V. Yakimenko

The new RF sources for accelerators
Lawrence Ives, Michael Read, Patrick Ferguson, David Marsden, George Collins, R. H. Jackson,
Thuc Bui, Takuji Kimura, and Edward Eisen

Multi-harmonic RF test stand for RF breakdown studies
Y. Jiang, S. Shchelkunov, V. P. Yakovlev, N. Solyak, S. V. Kuzikov, and J. L. Hirshfield

RF undulator for compact X-ray SASE source of variable wavelength
S. V. Kuzikov, J. L. Hirshfield, Y. Jiang, T. C. Marshall, and A. A. Vikharev

A monolithic relativistic electron beam source based on a dielectric laser accelerator structure
Josh McNeur, Nestor Carranza, Gil Travish, Yin Hairong, and Rodney Yoder

Resonance, particle dynamics, and particle transmission in the micro-accelerator platform
J. McNeur, K. S. Hazra, G. Liu, E. B. Sozer, G. Travish, and R. B. Yoder

Beam dynamics and wakefield simulations of the double grating accelerating structure
B. Montazeri Najafabadi, R. L. Byer, C. K. Ng, R. J. England, E. A. Peralta, K. Soong, R. Noble,
and Z. Wu

The LLNL/UCLA high gradient inverse free electron laser
J. T. Moody, P. Musumeci, G. Anderson, S. Anderson, S. Betts, S. Fisher, D. Gibson, A. Tremaine,
and S. Wu

Photonic laser-driven accelerator for GALAXIE
B. Naranjo, M. Ho, P. Hoang, S. Putterman, A. Valloni, and J. B. Rosenzweig

The GALAXIE all-optical FEL project
J. B. Rosenzweig, E. Arab, G. Andonian, A. Cahill, K. Fitzmorris, A. Fukusawa, P. Hoang, I.

Jovanovic, G. Marcus, A. Marinelli, A. Murokh, P. Musumeci, B. Naranjo, B. O'Shea, F. O'Shea, A.

Ovodenko, I. Pogorelsky, S. Putterman, K. Roberts, M. Shumail, S. Tantawi, A. Valloni, V.
Yakimenko, and G. Xu

Modified magnicon for high-gradient accelerator R&D
S. V. Shchelkunov, M. A. LaPointe, Y. Jiang, J. L. Hirshfield, and V. P. Yakovlev

3D Monte-Carlo simulations of multipactor in dielectric-loaded accelerating structures
Oleksandr Sinitsyn, Gregory Nusinovich, and Thomas Antonsen Jr.

Laser damage threshold measurements of optical materials for direct laser accelerators
Ken Soong, R. L. Byer, E. R. Colby, R. J. England, and E. A. Peralta

Grating-based deflecting, focusing, and diagnostic dielectric laser accelerator structures
Ken Soong, R. L. Byer, E. R. Colby, R. J. England, and E. A. Peralta

440

446

452

458

464

470

476

482

488

493

499

505

511

516



Dark current related breakdown mechanism
Faya Wang and Lixin Ge

Planned waveguide electric field breakdown studies
Faya Wang and Zenghai Li

Coherent terahertz radiation source at FACET
Ziran Wu, Erik Adli, Alan Fisher, Henrik Loos, and Mark Hogan

Disk-loaded RF waveguide matching techniques applied to silicon woodpile accelerator
Ziran Wu, Joel England, Cho Ng, and Sami Tantawi

WORKING GROUP 4: BEAM-DRIVEN ACCELERATION

Transverse effects in plasma wakefield acceleration at FACET - Simulation studies
E. Adli, M. Hogan, J. Frederico, M. D. Litos, W. An, and W. Mori

Pulse-discharge plasmas for plasma-accelerator applications
C. E. Clayton, C. Joshi, and N. C. Lopes

High transformer ratio drive beams for wakefield accelerator studies
R.J. England, C.-K. Ng, J. Frederico, M. J. Hogan, M. Litos, P. Muggli, C. Joshi, W. An, G.
Andonian, W. Mori, and W. Lu

Numerical study of self modulation instability of 1 nC electron bunch at ATF
Yun Fang, Warren Mori, and Patric Muggli

Large energy-spread beam diagnostics through quadrupole scans
Joel Frederico, Erik Adli, Mark Hogan, and Tor Raubenheimer

Beyond injection: Trojan horse underdense photocathode plasma wakefield acceleration
B. Hidding, J. B. Rosenzweig, Y. Xi, B. O'Shea, G. Andonian, D. Schiller, S. Barber, O. Williams,
G. Pretzler, T. Kénigstein, F. Kleeschulte, M. J. Hogan, M. Litos, S. Corde, W. W. White, P.
Muggli, D. L. Bruhwiler, and K. Lotov

Two-beam detuned-cavity electron accelerator structure
Y. Jiang and J. L. Hirshfield

Head erosion with emittance growth in PWFA

S. Z. Li, E. Adli, R. J. England, J. Frederico, S. J. Gessner, M. J. Hogan, M. D. Litos, D. R. Walz, P.

Muggli, W. An, C. E. Clayton, C. Joshi, W. Lu, K. A. Marsh, W. Mori, and N. Vafaei

Self-modulation of long electron beams in plasma at PITZ
A. Martinez de la Ossa, M. Gross, F. Griiner, M. Khojoyan, M. Krasilnikov, A. Oppelt, F. Stephan,
C. B. Schroeder, and J. Osterhoff

Three regimes of relativistic beam - plasma interaction
P. Muggli, B. Allen, Y. Fang, V. Yakimenko, M. Babzien, K. Kusche, M. Fedurin, J. Vieira, J.
Martins, and L. Silva

Xi

521

526

530

535

541

547

553

559

565

570

576

582

588

594



Wakefields in photonic accelerator structures
B. Naranjo, G. Andonian, E. Arab, S. Barber, K. Fitzmorris, A. Fukusawa, P. Hoang, S. Mahapatra,
B. O'Shea, A. Valloni, O. Williams, C. Yang, and J. B. Rosenzweig

Transformer ratio improvement for beam based plasma accelerators
Brendan O'Shea, James Rosenzweig, Samuel Barber, Atsushi Fukasawa, Oliver Williams, Patric
Muggli, Vitaly Yakimenko, and Karl Kusche

Plasma wakefields in the quasi-nonlinear regime: Experiments at ATF
J. B. Rosenzweig, G. Andonian, S. Barber, M. Ferrario, P. Muggli, B. O'Shea, Y. Sakai, A. Valloni,
O. Williams, Y. Xi, and V. Yakimenko

Excitation of wakefields in a relativistically hot plasma created by dying non-linear plasma
wakefields
A. A. Sahai, T. C. Katsouleas, S. Gessner, M. Hogan, C. Joshi, and W. B. Mori

Beam hosing instability in overdense plasma
C. B. Schroeder, C. Benedetti, E. Esarey, F. J. Griiner, and W. P. Leemans

Laser-seeded modulation instability within LHC proton beams
Carl Siemon, Vladimir Khudik, S. Austin Yi, Alexander Pukhov, and Gennady Shvets

Possibility for ultra-bright electron beam acceleration in dielectric wakefield accelerators
Evgenya I. Simakov, Bruce E. Carlsten, and Dmitry Yu. Shchegolkov

Proposed method for high-speed plasma density measurement in proton-driven plasma wakefield
acceleration
R. Tarkeshian, O. Reimann, and P. Muggli

PROTOPLASMA - Proton-driven plasma-wakefield experiment at Fermilab: Stages and
approach
J. C. T. Thangaraj, C. S. Park, J. D. Lewis, P. Spentzouris, W. An, W. Mori, and C. Joshi

Meter scale plasma source for plasma wakefield experiments
N. Vafaei-Najafabadi, J. L. Shaw, K. A. Marsh, C. Joshi, and M. J. Hogan

2D formulation of E-beam interaction with multi-resonant gaseous medium
M. Voin, M. Hogan, W. Kimura, P. Muggli, and L. Schachter

Coherent transition radiation from a self-modulated charged particle beam
X. Xu, P. Yu, W. An, W. Lu, and W. B. Mori

600

606

612

618

623

629

634

639

644

650

656

662

WORKING GROUP 5: BEAM AND RADIATION GENERATION, MONITORING, AND CONTROL

Development of Compton gamma-ray sources at LLNL
F. Albert, S. G. Anderson, C. A. Ebbers, D. J. Gibson, F. V. Hartemann, R. A. Marsh, M. J.
Messerly, M. A. Prantil, S. Wu, and C. P. J. Barty

Characterisation of electron beams from laser-driven particle accelerators
E. Brunetti, G. G. Manahan, R. P. Shanks, M. R. Islam, B. Ersfeld, M. P. Anania, S. Cipiccia, R. C.
Issac, G. Vieux, G. H. Welsh, S. M. Wiggins, and D. A. Jaroszynski

Xii

666

672



Simulation of periodically focused, adiabatic thermal beams
C. Chen, T. R. Akylas, T. J. Barton, D. M. Field, K. M. Lang, and R. V. Mok

RF design of X-band RF deflector for femtosecond diagnostics of LCLS electron beam
Valery A. Dolgashev and Juwen Wang

Simulations of laser-wakefield acceleration with external electron-bunch injection for REGAE
experiments at DESY
Julia Grebenyuk, Timon Mehrling, Frank S. Tsung, Klaus Floettman, and Jens Osterhoff

Start-to-end beam dynamics simulation of double triangular current profile generation in
Argonne Wakefield Accelerator
G. Ha, J. Power, S. H. Kim, W. Gai, K.-J. Kim, M. H. Cho, and W. Namkung

Imaging nanometer-scale beamlets arrays of relativistic electron beams
R. K. Li, H. To, and P. Musumeci

Betatron radiation from a beam driven plasma source
M. Litos and S. Corde

Ultra-bright XUV emission from laser wakefields in underdense plasma
Yue Liu, Z. M. Sheng, J. Zheng, F. Y. Li, X. L. Xu, W. Lu, W. B. Mori, C. S. Liu, and J. Zhang

Controlling electron injection in laser plasma accelerators using multiple pulses
N. H. Matlis, C. G. R. Geddes, G. R. Plateau, E. Esarey, C. Schroeder, D. Bruhwiler, E. Cormier-
Michel, M. Chen, L. Yu, and W. P. Leemans

Longitudinal phase space manipulation of an ultrashort electron beam via THz IFEL interaction

J. T. Moody, R. K. Li, P. Musumeci, C. M. Scoby, and H. To

Beam transport and monitoring for laser plasma accelerators
K. Nakamura, T. Sokollik, J. van Tilborg, A. J. Gonsalves, B. Shaw, S. Shiraishi, R. Mittal, S. De
Santis, J. M. Byrd, and W. Leemans

R&D toward a compact high-brilliance X-ray source based on channeling radiation

P. Piot, C. A. Brau, W. E. Gabella, B. K. Choi, J. D. Jarvis, J. W. Lewellen, M. H. Mendenhall, and

D. Mihalcea

Formation of electron bunches with tailored current profiles using multi-frequency linacs
P. Piot, C. Behrens, C. Gerth, F. Lemery, D. Mihalcea, and P. Stoltz

Angular spectrum characteristics of relativistic inverse compton harmonic X-rays
Y. Sakai, L. Xiao, S. Barber, F. H. O'Shea, O. Williams, J. B. Rosenzweig, |. Pogorelsky, A.
Korostyshevsky, B. Malone, K. Kusche, M. Montemagno, M. N. Polyanskiy, M. Babzien, M.
Fedurin, and V. Yakimenko

Beam dynamics studies of a helical X-band RF undulator
M. Shumail, G. Bowden, C. Chang, J. Neilson, and S. Tantawi

Xiii

676

682

688

693

699

705

711

717

722

728

734

740

746

752



A high-resolution multi-slit phase space measurement technique for low-emittance beams
J. C. T. Thangaraj and P. Piot

An asymmetric emittance electron source for the GALAXIE dielectric-laser accelerator injector
A. Valloni, A. Cahill, A. Fukusawa, P. Musumeci, B. Spataro, A. Yakub, and J. B. Rosenzweig

Broad bandwidth THz pulse and e-beam characterization
J. van Tilborg, D. Bakker, N. H. Matlis, and W. P. Leemans

Long-range persistence of femtosecond modulations on laser-plasma-accelerated electron beams
J. van Tilborg, C. Lin, K. Nakamura, A. J. Gonsalves, N. H. Matlis, T. Sokollik, S. Shiraishi, J.
Osterhoff, C. Benedetti, C. B. Schroeder, Cs. Toth, E. Esarey, and W. P. Leemans

Kelvin probe studies of cesium telluride photocathode for the AWA photoinjector
D. Velazquez, E. E. Wisniewski, Z. Yusof, K. Harkay, L. Spentzouris, and J. Terry

WORKING GROUP 6: LASER-PLASMA ACCELERATION OF IONS

Optimized laser pulse profile for efficient radiation pressure acceleration of ions
S. S. Bulanov, C. B. Schroeder, E. Esarey, and W. P. Leemans

lon acceleration in a gas jet using multi-terawatt CO, laser pulses
Chao Gong, Sergei Tochitsky, Jeremy Pigeon, Dan Haberberger, and Chan Joshi

Pulse shaping by relativistic transparency in overdense plasma and its applications in particle
acceleration
Min Sup Hur, Victor V. Kulagin, Inhyuk Nam, and Hyyong Suk

Monoenergetic acceleration of a target foil by circularly polarized laser pulse in RPA regime
without thermal heating
V. Khudik, S. A. Yi, C. Siemon, and G. Shvets

Two-stage acceleration of protons from relativistic laser-solid interaction
Jin-Lu Liu, Z. M. Sheng, J. Zheng, W. M. Wang, M. Y. Yu, C. S. Liu, and J. Zhang

lon acceleration by laser hole-boring into plasmas
I. V. Pogorelsky, N. P. Dover, M. Babzien, A. R. Bell, A. E. Dangor, T. Horbury, C. A. J. Palmer,
M. Polyanskiy, J. Schreiber, S. Schwartz, P. Shkolnikov, V. Yakimenko, and Z. Najmudin

The LILIA experiment: Energy selection and post-acceleration of laser generated protons
Giorgio Turchetti, Stefano Sinigardi, Pasquale Londrillo, Francesco Rossi, Marco Sumini, Dario
Giove, and Carlo De Martinis

WORKING GROUP 7: MUON COLLIDERS AND ADVANCED CONCEPTS
On the design of experiments to study extreme field limits
S. S. Bulanov, M. Chen, C. B. Schroeder, E. Esarey, W. P. Leemans, S. V. Bulanov, T. Zh.
Esirkepov, M. Kando, J. K. Koga, A. G. Zhidkov, P. Chen, V. D. Mur, N. B. Narozhny, V. S. Popov,
A. G. R. Thomas, and G. Korn

Xiv

757

762

768

774

780

785

791

797

803

808

814

820

825



Charge recombination in the muon collider cooling channel
R. C. Fernow and R. B. Palmer

RF optimization and analysis of the 805-MHz cavity for the MuCool program using ACE3P
Zenghai Li, Lixin Ge, Chris Adolphsen, Derun Li, and Daniel Bowring

Parametric-resonance ionization cooling of muon beams
V. S. Morozov, Ya. S. Derbenev, A. Afanasev, R. P. Johnson, B. Erdelyi, and J. A. Maloney

The first muon collider - 125 GeV higgs factory?
David Neuffer

Numerical study of a bucked-coil system for muon transport and cooling
Diktys Stratakis, Androula Alekou, David Neuffer, Jaroslaw Pasternak, and Chris T. Rogers

A 233 km tunnel for lepton and hadron colliders
D. J. Summers, L. M. Cremaldi, A. Datta, M. Duraisamy, T. Luo, and G. T. Lyons

WORKING GROUP 8: LASER TECHNOLOGY FOR LASER-PLASMA ACCELERATORS

Final amplifier for laser accelerators
V. Chvykov V. Yanovsky, G. Kalinchenko, P. Rousseau, A. Maksimchuk, and K. Krushelnick

Multiple pulse resonantly enhanced laser plasma wakefield acceleration
L. Corner, R. Walczak, L. J. Nevay, S. Dann, S. M. Hooker, N. Bourgeois, and J. Cowley

The Texas petawatt laser and current experiments
Mikael Martinez, Woosuk Bang, Gilliss Dyer, Xiaoming Wang, Erhard Gaul, Teddy Borger, Martin
Ringuette, Michael Spinks, Hernan Quevedo, Aaron Bernstein, Michael Donovan, and Todd Ditmire

Next-generation ultrafast CO, lasers for strong-field science
Mikhail Polyanskiy, Igor Pogorelsky, Marcus Babzien, and Vitaly Yakimenko

Two-color terawatt laser system for high-intensity laser-plasma experiments
J. C. Sanders, R. Zgadzaj, and M. C. Downer

Operational plasma density and laser parameters for future colliders based on laser-plasma
accelerators
C. B. Schroeder, E. Esarey, and W. P. Leemans

A 5 pm wavelength laser for dielectric laser acceleration
G. Xu, I. Jovanovic, E. Arab, P. Hoang, P. Musumeci, B. O'Shea, J. Rosenzweig, A. Murokh, A.
Ovedenko, R. Tikhoplav, and I. Pogorelsky

List of Participants

Author Index

XV

831

837

843

849

854

860

866

872

874

879

882

887

893

899

903



ADDITIONAL PAPERS PUBLISHED IN 2013

Numerical simulation of laser tunneling ionization in explicit particle-in-cell codes
M. Chen, E. Cormier-Michel, C. G. R. Geddes, David L. Bruhwiler, L. L. Yu, E. Esarey, C. B.
Schroeder, and W. P. Leemans 911

Symplectic dynamics: Limits of particle beams’ rigidity and flexibility
Bela Erdelyi 917

Dark-current-free laser-plasma acceleration in blowout regime using nonlinear plasma lens
S. Y. Kalmykov 921

A multi-frequency RF photocathode gun
S. V. Kuzikov, J. L. Hirshfield, Y. Jiang, A. A. Vikharev, and V. Vogel 927

Enhanced lifetime hybrid-diffuser cesium reservoir photocathode
Eric J. Montgomery, Zhigang Pan, Blake C. Riddick, Patrick G. O'Shea, Donald W. Feldman, Kevin
L. Jensen, R. Lawrence Ives, and Louis R. Falce 933

An unconditionally-stable numerical method for laser-plasma interactions
J. Paxon Reyes and B. A. Shadwick 939

A high gradient THz coaxial dielectric wakefield accelerator
S. V. Shchelkunov, G. V. Sotnikov, T. C. Marshall, and J. L. Hirshfield 945

Far future colliders and required R&D program
V. Shiltsev 950

Generation of annular, high-charge electron beams at the Argonne wakefield accelerator
E. E. Wisniewski, C. Li, W. Gai, and J. Power 956

XVi





