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Time-resolved measurements of laser-driven electron clouds and their dynamics

Kojima, Sadaoki
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A high-time-resolved measurement technique for electron clouds was developed
based on the spectral imaging technique. A high-intensity laser was split into two parts, and the
shadow of the electron cloud produced by the main laser for ion acceleration was measured with a
probe laser. The results indicated that the electron cloud expanded rapidly in the lateral direction
along the target to a diameter of approximately 150um in only 2 ps after the laser irradiation.

Subsequently, a knife-edge was employed to quantify the area of the electron cloud that contributes
to ion acceleration. It was demonstrated that high-energy protons in proximity to the energy cutoff,
constrained by the steric angle limitation of the knife-edge, could only be accelerated from a
limited source region (electron cloud) of approximately 25um. This result validated the hypothesis
that the good emittance of laser-driven ions is attributed to small source size.



MeV

1 4
TNSA X 2
1(a)
MeV
1(b)
1(c)
1(d)
TNSA
pm
100MeV
(a) BREER
B L——
7 !
EEIETSRT e L—Y—5
1AV E—L
@. BARSHERAICE > T @. E/ULRAINE L 1= Q. BFELENDAAY @ HEBFIE-T
« » TR TS X MER BIFLEF—EFD & DRETTVIM#BD HEOKELA M
KEHHBHIZ RS Y TEND BOSBEISHRE mEEh B
1
3 100
3
B RAD
,,,,,,,,,, [ aRERE
i 100pm/E %
BHNEEAAAND
BRERE
1um/E 3



100pm/

LA
F&3

:'41pom§7:—X?
0 1

0 2 4

B (ps)

10Hz

)

Tight focus
Scraper position x,
e~ oum +12.5um
+25um  —e— +375um
o +50um e~ 4625um

—a—  Simulation

15 2 25 3 35

Kinetic energy (MeV)

2
lum/
" 2 WRRRE KRS KR T 4 LB —%fEoT
(@] A4 2 IEAV—Y— 800nm, 805nm, 810 nmD K% 250
700mJ, 40 B M X5 LRERT .
2 2 T3¢, 0ps,+1.5ps, +3 psORSM 200
DERNEEOREE 'i
ERSR S ERHAIER S - W 150
=
Jo-—TJL—g— S0
10mJ, 3ps ™
80I0nm805nm810nm *
0ps +1.5ps +3 ps -2
3 BFEZOM@EEIE. FENISE A EA2psHITRIMICIEXRT 3.
2 psUETRIEAAE— RIMETF T30
SEFENEOHNSHNZABABIREZBHEILERELTND ? (AAVMEDIEED ?)
3
2 SF11
3ps
800, 805, 810nm 3
2ps
150um
3mm
4(
25um 50um 3.5MeV
0.5MeV 75um
150um
s Pinhole (a)
ource bt -
X > 250
3 H\ghI:;teernslly /,/ o E 0
Ax o
lp—%[p=025 & 150 ;
. 5 knife-edge 2 g 100 +
scraper 3
~ I 50
150pum L,=3 L,; =7 *o o5 1
4 ()
()
25um
100ms 400

4



SADAOKI KOJIMA, YUKI ABE, EISUKE MIURA, TETSUO 0ZAKI, KOHEI YAMANOI, TOMOKAZU IKEDA, YUBO WANG 30
et al.

Demonstration of a spherical plasma mirror for the counter-propagating kilojoule-class petawatt 2022
LFEX laser system

Optics Express 43491-43502

DOl
10.1364/0E.475945

Sadaoki Kojima, Tatsuhiko Miyatake, Hironao Sakaki, Hiroyoshi Kuroki, Yusuke Shimizu, Hisanori 8
Harada, Norihiro Inoue, Thanh Hung Dinh, Masayasu Hata, Noboru Hasegawa, Michiaki Mori,
Masahiko Ishino, Mamiko Nishiuchi, Kotaro Kondo, Masaharu Nishikino, Masaki Kando, Toshiyuki
Shirai, Kiminori Kondo

Induction heating for desorption of surface contamination for high-repetition laser-driven 2023
carbon-ion acceleration

Matter and Radiation at Extremes 54002-1,54002-7

DOl
10.1063/5.0153578

3 0 1

Sadaoki Kojima, Tatsuhiko Miyatake, Hironao Sakaki, Hiroyoshi Kuroki, Yusuke Shimizu, Hisanori Harada, Norihiro Inoue, Thanh
Hung Dinh, Masayasu Hata, Noboru Hasegawa, Michiaki Mori, Masahiko Ishino, Mamiko Nishiuchi, Kotaro Kondo, Masaharu
Nishikino, Masaki Kando, Toshiyuki Shirai, Kiminori Kondo

Induction heating for desorption of surface contamination for high-repetition laser-driven heavy-ion acceleration
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