Is There Contact between

Science and Culture?
“Where did we come from”

T. Tajima
Director General
Kansai Photon Science Institute,
Kyoto, Japan

Invited lecture by local Kyoto Prefecture Education Committee (Feb. 25, 2005)
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“Space Concept"



Hungarian Academy:
Where did we come

from?
(the origin of Hungary)
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Shinichi Nakazawa,
“Symmetry Anthology”



ANDFESIR (the Origin of Japan) :

Where did we come from?
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“The ancient mirrors of Japan discovered” (1998)



Where did we come from?
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Our 1institute KPSI
analyzed mirrors in ancient
Japan (the Himiko’s time)
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T. Higuchi
“Where did Japanese
come from?”



Our KPSI radiation instrument (Spring-8) analyzed ancient bronze digouts
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BT 21EF: (Supernova explosion)

Where did we come from? WEEFEZ (... (physicists...) .
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Photonuclear absorption of the photons from Supernova explosions
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(“Some of the new heavy nuclei had been made with photons™ (KPSI scientist, 2004)
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Petawatt Particle Accelerators
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Pursuit of Super Collider terminated (1993) shocked us

Where do we come from?

S LR)VF—I0RSST
ME DERMINSEE %=
B3,
A= 10%km
TXRILF— 20TeV
JX b~ 1JKH

1993 [C K E N PRI =
=



L —1 —10:2& (laser acceleration can inteven)
limits of contemporary accelerators
history of collective acceleration and its failure :  why?
laser acceleration (1979) ; laser acceleration (2004)
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N0IRDFT UUF3E (New acceleration method)
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(Dolfins ride on a wave of wakefields)

[Tajima—Dawson(1979)IC 45ty DE 1t HcIMU ]



WEYE—/EHIDH Keiichi Makino-Ayumi Shima (2005)



The Waka poem that goes with the four frame Manga by Makino-Shima (2004)

“Sea of Light” T. Tajima
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Focused Intensity ( VW/cm g )

Progress in Laser Power

Vacuum
breakdown
Nonlinear
optics in vacua
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Laser Self-Focus due to Nonlinear
Polarization in Neutral Gas
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Laser Self-Focus due to
Relativistic Nonlinearity

propagation 11 EE——g>
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Optimal Conditions for Long Propagation
1) weak focus
2)negative frequency chirp

Optimal Conditions for L.ong Propagation
Select laser spot size smaller than plasma
wavelength




l/ —"j"—D[IE 2004 (3 papers in Nature 9/30/04)
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M—3F > 58y & (Hawking radiation) 7

[BEZ8 | (vacuum)E (AN ?  #E (nothing)D'5F (thing)lFETFTD
NP
[Z2 | (emptiness) = [ 2] (color)? DESE] DY TR#EL &

(from chaos to organization) 7



Ultra-high Intensity
General Relativity

and Black Holes



Quantum Field Theory
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Julian Schwinger

Pair Creation: Vacuum boiling

Note the similarity of Schwinger expression to the Keldysh atom ionization <
from the ‘structure’ of vacuum / atom
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From Schrodinger to Schwinger

Bt . fFE—ALA=U—Y—0DHEIEXKE, EaFITRILF—HEDMTiR

Can laser acceleration realize our pioneers; visions?

leV MeV TeV



14th Laser Physics
International Workshops

14th INTERNATIONAL LASER PHYSICS WORKSHOP
(Kyoto, July 4-8, 2005)
P.P. Pashinin and T. Tajima, co-chairs

The fourteenth annual International Laser Physics Workshop (LPHYS'05) will be held from July 4 to July 8, 2005 in
Keihanna Plaza, Kyoto, Japan.

2005 World Year of Physics

LPHYS'05 continues a series of Workshops held in Dubna 1992, Dubna/Volga river tour 1993, New York 1994,
Moscow/Volga river tour (jointly with NATO SILAP Workshop) 1995, Moscow 1996, Prague 1997, Berlin 1998,
Budapest 1999, Bordeaux 2000, Moscow 2001, Bratislava 2002, Hamburg 2003, and Trieste 2004.



Where did we come from?

Thank you



