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Transfer of angular momentum from circularly polarized terahertz pulse to
electron beam

Ito, Hironori
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0.3 mJ

This study demonstrates a fundamental physical phenomenon of manipulating
the trajectory of electrons by optical pulse. In order to obtain a powerful terahertz wave that can
change the tra{ectory of the electron beam, we demonstrate vector-field shaping of femtosecond
near-infrared laser pulse without spatial light modulators. According to the result, instantaneous
intensity tuning and polarization control of femtosecond near-infrared laser pulse with pulse energy

of 0.3 mJ has been achieved. This is key technology to realize photon-induced time-reversal
breaking of electron system.



@
(SLW)
SLM SIM 2
+ 45° 2
2 174
GaP
5nd
6.2 V/cm
10 T
0.6 mJ
@
(€)
C))
(MCP) MCP
108 500 eV
MCP
®)
MCP
@




(" Ti:Sa Oscillator THz generator
80 MHz ® 600F T
\__775-825 nm
("Regen. Amp. "E 400
A o] S
\_ 0.6 mJ GaP(111) = 200
o
4 Pulse shaper h i..“_: 0
Grating pair Michelson interferometer 8
| E -200
~ w
4 -400}
1 . ! . 1
GDD control Dif. Freq. control 0 2 4
L ) Delay [ps]
EO
1 35 fs
30 ps
fs
Spectra-Physics Solstice Ace 0° 180°
800 nm
50 nm 35fs 0.6
mJ 7.3mm
OO
180°
(©))
0.3 mJ, 35 fs
_ 800 nm GaP[111]
5 GaP[110]
509 V/cm
SLM
100
(©)




THz

MCP

4
[1] “ Development of vector-field shaping
system of high power laser pulses for
photon-induced time-reversal symmetry
-breaking” H. Ito and K. Misawa,
proceedings of 1C0-24,

,(2017accepted)
[2] “ Femtosecond time- resolved X-ray
absorption spectroscopy of anatase Ti02
nanoparticles using XFEL,” Y. Obara, H.
Ito, T. Ito, N. Kurahashi, S. Thurmer, H.
Tanaka, T. Katayama, T. Togashi, S. Owada,
Y. Yamamoto, S. Karashima, J. Nishitani,
M. Yabashi, T. Suzuki, and K. Misawa,

Structural Dynamics, , 4, 044033
(2017).
31"

116, , 2016,
63-66

[4] " Applications of polarization
-shaped femtosecond laser pulses,” K.
Misawa, Advances in Physics: X, ,
1, 544-569 (2016).

4
[1] Hironori Ito and Kazuhiko Misawa,
“ Development of vector-field shaping
system of high power laser pulses for
photon-induced time-reversal symmetry
-breaking” The 24" congress of the
international commission for optics,
Tokyo, Japan (21 August, 2017)

[2] Kazuhiko Misawa, “ Interdisciplinary
Research Initiative of Photon-nano
Science in TUAT,” IRAGO Conference, Chofu,
Japan (1 November, 2016)

[31]
[41 )
LQE
@
ITO, Hironori
60724127
©)

MISAWA, Kazuhiko

80251396



