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L —Y —nB3SI033E Laser wakefield Acceleration (LWFA)
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PHYSICAL REVIEW LETTERS 122, 084801 (2019)

Petawatt Laser Guiding and Electron Beam Acceleration to 8 GeV
in a Laser-Heated Capillary Discharge Waveguide

Al Gonsalves,l’* K. Nakamura,1 J. Daniels,1 C. B(—‘:m-‘:detti,1 €. Pieronek,l’2 T.C.H. de Raadt,1 S. Steinke,1 JARL Bin,1
S.S. Bulanovl J. van Tilborg,1 C G.R. Geddes1 C.B. Schroeder12 Cs T(’)th1 E. Esarey,1 K. Swanson12
L. Fan- Chlang,12 G. Bagdasarov * N. Bobrova,”” V. Gasilov,”* G. Korn,® P. Sasorov,”® and W. P. Leemans'
'Lawrence Berkeley National Laboratory, Berkeley, California 94720, USA
2Uru'versity of California, Berkeley, California 94720, USA
3Keldysh Institute of Applied Mathematics RAS, Moscow 125047, Russia
*National Research Nuclear University MEPhI (Moscow Engineering Physics Institute), Moscow 115409, Russia
5Faculty of Nuclear Science and Physical Engineering, CTU in Prague, Brehova 7, Prague 1, Czech Republic
SInstitute of Physics ASCR, v.v.i. (FZU), ELI-Beamlines Project, 182 21 Prague, Czech Republic

® (Received 7 December 2018; revised manuscript received 30 January 2019; published 25 February 2019)

Guiding of relativistically intense laser pulses with peak power of 0.85 PW over 15 diffraction lengths
was demonstrated by increasing the focusing strength of a capillary discharge waveguide using laser
inverse bremsstrahlung heating. This allowed for the production of electron beams with quasimonoe-
nergetic peaks up to 7.8 GeV, double the energy that was previously demonstrated. Charge was 5 pC at
7.8 GeV and up to 62 pC in 6 GeV peaks, and typical beam divergence was (0.2 mrad.

DOI: 10.1103/PhysRevLett.122.084801
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Overview of Staging LWFA Experiment @SPring-8
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Overview of Staging LWFA Experiment @SPring-8
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OPEN Coupling Effects in Multistage
Laser Wake-field Acceleration of

Zhan Jin%?, Hirotaka Nakamura®, Naveen Pathak'?, Yasuo Sakai*?, Alexei Zhidkov'?, | : ) -

-

Keiichi Sueda?, Ryosuke Kodama? & Tomonao Hosokai%?*

Staging laser wake-field acceleration is considered to be a necessary technique for developing full-
optical jitter-free high energy electron accelerators. Splitting of the acceleration length into several
technical parts and with independent laser drivers allows not only the generation of stable, reproducible
acceleration fields but also overcoming the dephasing length while maintaining an overall high

acceleration gradient and a compact footprint. Temporal and spatial coupling of pre-accelerated ; . . - N - . - y - .

electron bunches for their injection in the acceleration phase of a successive laser pulse wake field is the 7 /r 7 D {Z'S 7 7I_ I\ = 7 Eﬂ: A /K_\

key part of the staging laser-driven acceleration. Here, characterization of the coupling is performed

with a dense, stable, narrow energy band of <3% and energy-selectable electron beams with a charge e “ e ° "

of ~1.6 pC and energy of ~10 MeV generated from a laser plasma cathode. Cumulative focusing of ai_', 1 1 IEI I/ —_— "lj‘ _ %" ’% r 1 t # 9 Z / \ '7 —_— I/ —_— 'lj‘ — ]

electron bunches in a low-density preplasma, exhibiting the Budker-Bennett effect, is shown to resultin
the efficient injection of electrons, even with a long distance between the injector and the booster in the

P . —
laser pulse wake. The measured characteristics of electron beams modified by the booster wake field % Fﬁ é E ﬁ 2020 . 1 2 . 1 7

agree well with those obtained by multidimensional particle-in-cell simulations.
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