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choice of key words chosen are slightly different, we find that though they show some general
agreement with each other, there sometimes miss particular article citations all together.

Thus, we should be aware that some of the publications are still unaccounted for by both of
the search engines.
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were counted based on search with the key words of ‘plasma physics’, ‘accelerators’, and
‘lasers’. The total number of citations: 35737; h-index: 83; i10-index 367 as of 3/23/2025
Google Scholar. Only the top 10 cited papers have been updated with Google as of
2/7/2023. For those papers that missed with these key words, shown are by a different
Google Scholar search on 5/16/11 with #yyy. (The numbers of citations are stopped written
in below 20 or so).

Web of Science Citations are shown starting with Wxxx at the end of the publications were
counted based on numbers from “Web of Science ResearcherID:
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keywords, as W#yyy.
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and High Energy Astrophysics: Gamma Ray Bursts and Highest Energy Acceleration, in High
Field Science, Eds., T. Tajima, K., Mima, and H. Baldis (Kluwer, NY, 2000).pp171-221.
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Realization of LWFA:

Some of Experimental Breakthrough Works

H. Hamster et al., PRL 71, 2725(1993): Observation of excitation of laser wakefield, observation
of THz radiation from wakefield.

C. Durfee and H. Milchberg, PRL 71, 2409 (1993): Plasma channel formation.

K. Nakajima et al., 1994/95, Phys. Scripta T52, 61 (1994), PRL 74, 4428 (1995): First
observation of ultrahigh gradient electron acceleration from Self-modulated LWFA. W372

A. Modena et al., Nature 377, 606 (1995): Observation of SMLWFA electrons around 40MeV.

J. Marques et al. PRL 76, 3566 (1996); C. Siders, et al., PRL 76, 3570 (1996): Direct observation
of laser wakefields.

H. Dewa et al., NIM PRA 410, 357 (1999): Observation of 100MeV electrons from LWFA.

S. Mangle, et al. Nature 431, 535 (2004); C. Geddes et al., Nature 431, 538 (2004); J. Faure et al.
Nature 431, 541 (2004): First (quasi-)monoenergetic 100MeV level electron acceleration by
LWFA.

C. Geddes et al., PoP 12,056709 (2005): guiding of relativistic laser in preformed channel.

W. Leemans et al., Nature Phys.2, 696 (2006): First 1GeV level electron acceleration by LWFA
J. Faure et al., Nature 444, 737 (2006): Optical injection of electrons to LWFA.

N. Matlis, et al., Nature Phys. 2, 749 (2006): First direct visualization of LWFA,

N. Hafz, et al. Nature Photon. 2, 571 (2009): Stable self-guided LWFA at 1GeV level.

K. Schmid, et al. Phys. Rev. STAB 13, 91301(2010): stable injection of electrons into LWFA by
density jump.

A. Buck et al. Nature Phys. (2011): on-line measurement of magnetic signal of LWFA.

J.S. Liu et al. Phys. Rev. Let. 107, 035001 (2011); B. Pollock, et al., Phys. Rev. Let. 107,
045001 (2011) : First demonstration of multistage LWFA.

G. Mourou, et al. Nature Photon. 7, 258 (2013): Development of high rep-rated high efficiency
laser fit for LWFA.
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H. T. Kim, et al. Phys. Rev. Lett. 111, 165002(2013): First 3GeV level acceleration with LWFA.

Applications of LWFA:

THz radiation from LWFA: H. Hamster, et al., PRL (1993) see above.: Plasma waves generated
by LWFA yielding THz radiation.

Transition radiation from LWFA: W. Leemans, et al. PRL 91, 074802 (2003): Observation of
transition radiation in THz from electrons by LWFA.

Ultrafast radiolysis: R. Crowell et al., Rad. Phys. Chem. 70, 501 (2004); B. Brozek-Pluskab et
al., Rad. Phys. Chem. 72, 149 (2005): LWFA applications to radiolysis. In vitro cell irradiation
by LWFA electrons: C. Richter, et al. J. Rad. Measur. 46 April 11 (2011).

Very high electron energy (VHEE) electron radiotherapy based on LWFA: K. Svendsen et al.,
Sci. Rept. 11, 5844 (2021) (additional work: K. Kokurewicz, et al, Sci. Rep. (2019)).

First laser wakefield as a relativistic flying mirror to create coherent X-ray pulse: Relativistic
Flying Mirrors, M. Kando et al., PRL 99, 135001 (2007).

Gamma-ray emissions from LWFA electrons for intraopertaive radiation therapy (IORT): A.
Giulietti, et al., PRL 101, 105002 (2008): high intensity gamma ray emissions from LWFA
usable for dosage such as IORT; High dose radiotherapy by LWFA with laser monitor, G.
Grittani, G. Korn, and C. Lazzarini, patent (submitted 2016); Electrons from LWFA for
endoscopic therapy: T. Tajima, G. Mourou, D. Roa, and A. Necas, Prov. Patent (2019)
T0089.0041.P1.

Undulator radiation from LWFA electrons: M. Fuchs, et al., Nature Phys. 5, 826(2009): First
application of undulator X-ray radiation from LWFA.

X-ray FEL by LWFA: W. Wang, et al. Nature 595, 516 (2021); M. Labat et al., Nature Photon.
17, 150 (2023) DOI :10.1038/s41566-022-01104-w ; K. Nakajima, Nat.Phys. 4, 92 (2008) :
LWFA-driven free electron laser for X-rays.

Betatron radiation from LWFA electrons: S. Kneip, et al., Nature Phys. 6, 980 (2009):
Observation of brilliant X-rays from betatron oscillations of LWFA electrons; applications to X-
ray imaging and tomography: A. Hussein, et al., Sci. Rpt. 9, 3249 (2019). Phase contrast imaging
by LWFA betatron X-rays: S. Fourmaux, et al., Opt. Lett. 36, 2426 (2011)), and mammography
diagnosis with this technique, J. P. Kieffer, et al., Proc. SPIE 12582, Compact Radiation Sources
from EUV to Gamma-rays: Development and Applications, 1258206 (8 June 2023).

All optical Compton gamma rays: K. Ta Phuoc, et al., Nature Photon. 6, 308 (2012); S. Chen et

al., Phys. Rev. Lett. 110, 155003 (2013); N. Powers et al., Nature Photon. 8, 28 (2013); F. Albert
et al., Plasm. Phys. Control. Fusion 56, 084015(2014); J. Cole et al. PNAS 115, 6335 (2019).
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Also, all optical nonlinear coherent Compton scattered X-rays off LWFA accelerated compact
electron bunch (C. H. Nam, presented at Onassis Lecture (2023)).

Cosmic ray genesis: Y.Kuramitsu et al. Phys.Plasmas 18, 010701 (2011): First experimental
demonstration of cosmic ray particle acceleration by LWFA in astrophysical settings.

Application to high energy ion acceleration with LWFA: B. F. Shen et al., Phys. Rev. STAB 12,
12103 (2009); F. L. Zheng, et al., Phys. of Plasmas 19, 023111 (2012).

Coherent X-rays from the Higher Harmonic Generation in the cusp of LWFA: Soft X-ray
harmonic comb from relativistic electron spikes, A. Pirozhkov et al., Phys. Rev. Lett. 108,
135004 (2012).

High energy cosmic ray acceleration: P. Chen et al. Plasma wakefield acceleration for ultrahigh-
energy cosmic rays, Phys. Rev. Lett. 89,161101(2002).

Lithography light sources at shortest wavelengths with LWFA-driven FEL: K. Nakajima, G.
Mourou, and T. Tajima, Patent filed (P23946FR) in 2013.

Test of relativity at PeV gammas with fs accuracy using LWFA suggested: T. Tajima et al. Prog.
Theor. Phys. 125, 617 (2011).

Application to crystal LWFA: T. Tajima, Eur. Phys. J. 228, 1037 (2014).

Application to efficient and compact non-radiative high energy beam dump by wakefields and
energy recovery, T. Tajima and A. Chao, patent applied (2007) and assigned (2012); Wu et al.
P.R. STAB 13,101303 (2010). An experimental demonstration shown: S. Chou et al., Phys.
Rev. Lett. 117, 144801 (2016).

Application of LWFA electrons to measure plasma electric and magnetic fields, C. J. Zhang et
al., Phys. Rev. Lett. 119, 064801 (2017); D. Schaeffer, W. Fox, et al., Phs. Rev. Lett. 122,
245001 (2019).

CNT (carbon nanotube) driven LWFA experiments, Y. R. Shou et al. (2021).

LWEFA cancer therapy including endoscopic radiation therapy (and also coronal viruses) at the
high density regime of LWFA (micsroscopic scales): B. Nicks, et al., IMPA (2019), also
provisional patent T. Tajima et al.,TO089_0041 P1. (2019). D. Roa et al. Photonics 9,
403(2022); experimental realization of VHEE (Brachy) therapy, K. Svendsen, et al., Sci. Rpt. 11,
5844 (2021).

High-repetition few-attosecond electron beams and X (and gamma)-rays in X-ray LWFA from

crystals (such as betatron radiations): Z. F. Liang, B. F. Shen, X. M. Zhang, and L. G. Zhang,
Matt. Rad. Extr. 5, 054401 (2020); X.M. Zhang et al. Phys. Rev. AB 19, 101004 (2016).

LWFA-driven Photonuclear neutron generation for transmutation: D. Papp, A. Necas, N. Hafz,
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T. Tajima, S. Gales, G. Mourou, and C. Kamperidis, Photonics 9, 826 (2022).

lon-branch of LWFA acceleration observed by ion beam-driven ion-cyclotron wave-driven
wakefields, which effectively accelerated ions in a magnetized plasma: R. Magee, et al., Nature
Phys. 15, 281 (2019); multi-GeV ion acceleration by LWFA, X. Zhang, et al., (2023).

Venture capital company Tau Systems started applications and products of LWFA (Austin, TX).

Other related avenues of wakefield acceleration triggered by the LWFA
concept:

Ponderomotive acceleration ahead of the intense EM pulse: M. Ashour-Abdalla et al. Phys. Rev.
A, 23, 1906 (1981).

PBWA (Plasma Beat Wave Acceleration) works: Joshi’s Group (starting with Clayton et al.
PRL 54, 2343 (1985)) and Kitagawa’s group etc. Have tried to induce wakefields by beat wave
since mid-1980’s.

PWFA (Plasma Wakefield Acceleration) works: J. Rosenzweig’s Group, A. Ogata’s Group,
Siemann-Joshi’s Group etc. Have demonstrated to accelerate electrons by the electron beam
generated wakefields since 1990-2010’s. Multi-10’s GeV electron acceleration.

PDPWFA (Proton Driven Plasma Wakefield Acceleration) works: A. Caldwell’s Group (starting
with A. Caldwell, et al. Nature Phys. 5, 363 (2009)) uses ion beam to drive wakefield for
acceleration.

Astrophysical evidence of wakefield acceleration, Gamma ray variability from blazars and
microquasars: P. S. Chen, T. Tajima, and Y. Takahashi, Phs. Rev. Let. 89, 161101 (2002);
F.Y.Chang et al., Phys. Rev. Lett. 102, 111101 (2009); T. Ebisuzaki and T. Tajima, Astropart.
Phys. 56, 9 (2014). B. Barish and his LIGO Group and Fermi Gamma Ray Observatory observed
the simulataneus gravitational waves and gamma ray burst arising from GRB170817A ,
identifiable as LWFA (2017).

Impacts of wakefield acceleration in laser developments: high reprated, high efficiency fiber
laser (Coherent Amplification Network), G. Mourou, W. Brocklesby, T. Tajima, and J. Limpert,
Nature Photon. 7, 258 (2013); high intensity, coherent single-cycled lasers, G. Mourou et al.,
Eur. Phys. J. 223, 1181 (2014); T. Tajima and G. Mourou, US papetnt appl. #619531182 (2014);
application to space debris removal, T. Ebisuzaki et al., Acta, Astronaut. 112, 102 (2015).

More generally, laser wakefield research has driven the ultrafast ultraintense laser developments
overall. The employment of CPA technique (1985 and on), its derivatives, and other laser
technologies (some mentioned above) have been spurred significantly over the years (for
decades). This is particularly noteworthy by the recognition of the 2018 Nobel Prize on the CPA
as part of its legacy and growth closely related to LWFA.
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PATENTS

1.

10.

11.

12.

13.

Tajima, T., Laser Driven Compact lon Accelerator, US Patent 6,867,419B2 (filed: March 29,
2002; date of patent: March 15, 2005).

Tajima, T., Laser Driven Compact lon Accelerator, US Patent 6,906,338B2 (filed: Jan 8,
2001; date of patent: June 14, 2005).

Tajima, T., Daido, H., Murakami, M., Hishikawa, Y., #77#/5 /4% (Beam Therapy
Machine), Japan Patent applied 2006-197382, Japanese patent 2008-022994(filed: July 19,
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