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Fig. 1: A schematic picture of the laser-driven neutron
source (LDNS) utilizing laser-accelerated ions as a
primary beam. (a) The energy spectrum of ions
measured through a pinhole on the secondary detector.
(b) The neutron spectrum simultaneously measured
with the ion spectrum. The figures are partially
adopted from Ref. 2).

Fig. 2: The energy range of neutrons available in the laser-driven neutron source.
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Fig. 3: The time-of-flight signal (a) and the energy
spectrum (b) of neutrons from the solid hydrogen
moderator® . The figure (a) is adopted from Ref. 3).
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Fig. 4: The areal distribution of neutrons below 25
meV (a) and the pulse duration of neutrons at the
exit of the solid hydrogen moderator (b) simulated
by PHITS code. The figures are adopted from Ref.
3).
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Fig. 5: (Upper) The samples used for the simultaneous radiography with thermal neutrons and x-ray and the
experimental results obtained in a single laser shot. (Lower) The transmittance of neutrons and x-rays along the
horizontal lines shown as (a-c) in the radiography pictures. The neutron transmittance for the Ni-Cd battery is
compared with the simulation to analyze the thickness of the cadmium. The figures are adopted from Ref. 2).



Fig. 6: (a) The picture of the stemless steel pipes, of which one is fulfilled with H20 at 1 atm. and the another is
opened in vacuum chamber. The images measured with thermal neutrons(b) and x-ray (c) obtained in a single laser
shot. (d) Transmittances for neutron (red) and x-ray (blue) along the horizontal area surrounded by the dashed

lines in the images. The figures are adopted from Ref.5).
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Fig. 7: (a) The simulated transmittance of thermal
neutrons for the stemless steel pipes fulfilled with
H20 at 1 atm. and H: gas at 82 MPa. (b) The
experimental neutron transmittance for the water
compared with the simulated ones for H2 gas as a
function of the hydrogen density. The figures are
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Fig. 8: (a) A setup of the neutron resonance
spectroscopy by the LDNS at LFEX laser facility. (b)
The miniature moderator.

oo L=V —BREHFHETHRTIE, 12 mOE—AF
AT vay hEHEREET D, Tk
FEBRWITHRAET 5,

Figure 8 IZFEBE Y N7 v 7 %2R 7T, FHETRO
RUVJ ATy Z7IZEX 3 cm OEEER) =F
VA X B ARE LTn, BOEM KA 2 /NS
KTBHZETEARANADODHMEAZHE FIETHY .
BN TFEFERLLBLZMATH D, HE
MNrbOEHE D=1.8 mIZCLiAT AL FL—FL
HETHGEEICLDRITREMBRESGEZHEEL T, H
T DT RNV X =W AT o7z, HETORITRE
W |2 EL AUV LAD3EOHR (B XIX
FNEFEN0.1mm) ZREL T, HilLzhE+%%
Mrlle, EREREIRBRTH DI D, KL Erim
FE & D CENT U725 B % Fig. 9 IR T,

AEPEICBNTL—F =13y bTELETS
1THETF ANV ATHBAEZET LEERIIRKE W, H
ML 2O BFREIMEIX, 5 eV (£ 1%HE )3 L TH
600 ns THHIMNEH, ZORMANICHMNET LZ L
FAD, THIEHMETHBRI LW D R T O E
7 —T7 TEDLREN, TNETARAMGEEL LTX
HEMEBICES TEAZLEZ R LTWDS, @i
OB EEB G 2P T ToONT 5 FIBICEN
2,

Fig. 9: The theoretical transmittance of neutrons
indicating the dips attributed to the neutron
resonance absorption.

Fig. 10: (Upper) The experimental setup for the
evaluation of fast neutrons via (n, 2n) reaction.
(Lower) A typical y-ray spectrum measured with
high-purity germanium detector. The figures are
adopted from Ref. 8).
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