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P3 Photonics
Collaboration of Polarization, Phase & Pattern
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Highly intense laser field

non-linear & non-equribrium reaction
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Vector beams

/\7 |\ }l/ t _LA Vector beamS Focusmg of radially polarized beam

(intense longitudinal electric field)
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EIRYE — LF4E (Generation of Radially polarized beams)
Radially polarized Nd:YAG laser beam (TM,;mode)

Themal lensing Thermal birefringence

l Extraordmary ray (radial polarizaiton) Output power 41W
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Multi-ring Nd:YAG laser beam (TM,,, mode)

Output beam

) Photonic crystal mirror with
reflectivity modification
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H—0 ARy bER (518) (Dark spot formation)
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HRiF TN BI04 (Promissing applications)

Particle acceleration Laser processing Super-resolution microscopy

Longitudinal

Elecirie Fal accelerated positron,

heavy particle
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Single nano-particles synthesis by intense laser field

SIRE L —H'—18 L& (Highly intense Laser Field and Material)

N Tunneling
& ionization

Hydrogen atom

P o2

=@

Electric field E=5.14%x10"" V-m

1 = 16 . 2
1 Weak laser field Intense laser field
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N>+ > (Benzene) -> DLC %I (DLC nanopartlcles)
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IB{E LB (HAuCl,) -> £7 ./ KiF (Gold nanoparticle)
IRIcB & (H2PtCI6) -> I’:‘I%T/ﬂt (Platinum nanoparticle)

Gold Platinum

b

20 nm
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BEBAK-> 6% (&-8%) F/H (Gold Platinum aIon nanopartlcle)

Aul00Pt0 Au90Pt10 Au80Pt20 Au70Pt30 Au60Pt40 Au50Pt50 Au40Pt60 Au30Pt70 Au20Pt80 AulOPt90 AuOPt100
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Control of electron beam by light

FEED 5 BFEANDFREZH#E (Transformation of phase front from light to electron)
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L —H—INT & EFBFEE (Laser processing and electron vortex generation)

35 nm Si membrane
Vortex mask (£=1)

Vortex electron beams
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Name Position What he/she is involved in
Shunichi Sato Professor Principal Investigator
Yuichi Kozawa Associate Professor Vector beams
Yuuki Uesugi Assistant Professor Light-electron interaction
Ayano Tanabe Assistant Professor Laser applications
Junko Nakagawara Office Administrator General affairs
Wakako Ishikawa Technical Staff Technical support
Teppei Nishi Graduate (D1) Laser processing
Naoto Katagiri Graduate (M2) Physical property of NP
Masaki Sato Graduate (M2) Vector beam processing
Ryota Fukushima Graduate (M2) Control of electron beam
Yoshito Kawamura Graduate (M1) Material transformation
Yusuke Tsuchiya Graduate (M1) High performance imaging
Sho Nakaya Graduate (M1) Light beam manipulation
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