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High charge lase wakefield acceleration using high intensity few-cycle laser by
ultra-wide band amplification
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The laser wakefield acceleration has a higher acceleration gradient than
that of RF accelerators. Therefore, it is expected that the size of the device can be greatly
reduced. However, the amount of charge accelerated by laser wakefield acceleration is small. It has
been reported that a laser with a pulse width of several fs can be used to accelerate a large amount

of charge. However, it has not yet been established how to amplify the pulse width of a few fs
laser to the level required for laser acceleration. In this study, we propose a new laser
amplification method based on a combination of spectroscopy and nonlinear optics, called
ultrawideband frequency-domain optical parametric amplification, and show that its amplification
bandwidth is more than twice that of the previous amplification method using the same crystal.
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Gain of
optical parametric amplification

102

T T 12
@:-=o3 ; i
: : o
1 ' =
1 @
) 1 | 5 08
: 3 E
____________ L o 06
3 c-toa 3
1 - 1 o
[ : Eos4
] L 1 o
| =z
! W two-stage gain 0.2
! @ first-stage gain
o]

0.0 0.5 1.0 1.5 2.0 -1.0 -05 0.0 05 1.0
Pump intensity (GW/cm?2) Time (ps)

7 (a) ZBXE R HGEL OPA O HYIERFE,

(b) FERFER 1 ERV 2 ETO IV R

BTHLNLFEZSOITHEMSEDL ZLRARETH L Z AL, SHIT, 4f REHLKR
RLTHZ LT, HEOEEFTE— 8% 2 IRl b—F—BEA KT w2k
BT/ VVAWIERHER S ND Z LB oI Lz, o, 2o/ 7 rr—F—D X
O IRBIRHEEOtE T E TRVE TR —F THIE L 5 2 ERZHIF ORI L T\ 5,



1 1 0 0

Ogino J. Zhaoyang L. Tokita S. Tsubakimoto K. Miyanaga N. Kawanaka J. 38

Development two-stage frequency domain optical parametric amplification 2021

High Energy Density Physics 100906 100906
DOI

10.1016/j -hedp.2020.100906

1 0 1

Jumpei OGINO, Li ZHAOYANG, Shigeki TOKITA, Koji TSUBAKIMOTO, Noriaki MIYANAGA and Junji KAWANAKA

Development of ultra-wideband frequency domain optical parametric amplification

Photonics West 2020

2020




