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Toshi Tajima

1.Toshi Tajima is the inventor with John
Dawson(1979) of the particle acceleration technigue
known as Laser Wake Field Acceleration.

2. With gradients 103 to 10° greater than traditional RF
technology. LWA is the lynch pin of High Field Science
and Technology.

3. It has been Extended to particle beam driven: e-
SLAC and p-CERN by P. Chen, JM Dawson, RW Huff, T

Katsouleas (1985)
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LWA Unifies Optics with Nuclear, High Energy particle TeV Physics
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Laser Wake Field Acceleratlon: Concept
Tajima et Dawson (1979) and

Chirped Pulse Amplification
Mourou et Strickland (1985)

A schematic drawing of the principle of acceleration

Laser pulse
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Laser Wake Field in Crystal
In the single cycle regime

Atto-zepto, X-ray Driver, Solid, Tajima et Cavenago 1987

Drive pulse, Exawatt TeV pulse
X-Ray pulse 500zs, 1J . G~ 102eV/cm

Channeling lower the emittance
Valid for electrons, muons, heavy ions
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Relativistic Compression

N. M. Naumova, J. A. Nees, |. V. Sokolov, B. Hou, and G. A. Mouroul,

Relativistic generation
of Isolated attosecond Pulses in a I3 Focal Volume, Phys. Rev. Lett.
92, 063902-1 (2004).



Relativistic Compression

Georgia tech
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Applications of Single Pulse Cycle to Relativistic
Proton Generation vs a,
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M.L. Zhou, X.Q. Yan, G. Mourou, J.A. Wheeler, J.H. Bin, J. Schreiber and T. Tajima, Phys.Plasmas 23.
0431129, 2016) Proton acceleration by single cycle laser pulses offers a novel mono energetic and stable
operating regime single cycle.




Extreme Light Grand Challenges:
Scientific and Societal Applications

Scientific Applications
Laser Astrophysics and Cosmology
Polarization of Vacuum, Materialization of Light
Beyond the Standard Model
Higgs Factory
Dark Matter
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Black Hole Information Paradox

Simulating Black Hole on the Table
P. Chen and G. Mourou

P. Chen and G. Mourou Physical, Phys. Rev. Lett. 118, 045001 (2017)
Accelerating Plasma Mirrors to Investigate Information Loss Paradox

In quantum mechanics, the probability, or information,
must be preserved before and after a physical process
like the BH evaporation process.

-—

P. Chen

According to the equivalence principle
Accelerating mirror mimics evaporating Black hole.



T. Ebisuzaki and T. Tajima, Asrophysical ZeV acceleration in the relativistic jet from
an accreting supermassive blackhole, Astropart. Phys. 56, 9 (2014).

T. Ebisuzaki
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LWFA: Societal Applications



Extreme Light Societal Applications
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Nuclear Vaste
/ and FLiBe solution
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To Conclude T. Tajima Socio Economic Impact

on the World Map
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More than 100 Iaoratories, 5 Large scale infrastructures,
2000 researchers,in the next 5 years will be involved in laser
subatomic Physics and Application. They represent > 3M

Investissement.




Ext\;fﬁey Light Infrastructt

Fl _w-‘;. i

The Largest Civilian Laser Infras
Initiated and Coordinated(PP) by, G..Mourou (EP %

Czech Republic

Hungary

s

Tajima 70



IZEST b,
(] val Zeta-E £ =
Seiencd th,flnlhlng'; ‘.‘ ’

o —

::i\ ;,-r"
@7
1,; \

International
Year of Light
2015



	Diapositive numéro 1
	Toshi Tajima  
	Diapositive numéro 3
	Diapositive numéro 4
	Next Step the TeV/cm level�Laser Wake Field in Crystal�in the single cycle regime  �
	Relativistic Compression�Scalable Isolated Attosecond Pulses�
	Diapositive numéro 7
	Outlook for �Laser-Particle acceleration TeV 
	Applications of Single Pulse Cycle to Relativistic Proton Generation vs a0   
	Diapositive numéro 10
	Diapositive numéro 11
	�Black Hole Information Paradox�Simulating Black Hole on the Table�P. Chen and G. Mourou� �
	Diapositive numéro 13
	LWFA: Societal Applications
	Extreme Light Societal Applications
	Diapositive numéro 16
	Compact High Peak and High Average Power with Good Efficiency, XCAN 
	Diapositive numéro 18
	Diapositive numéro 19
	Diapositive numéro 20

