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Laser solid target interaction induced ignition phenomenon of fuel-air
premixture
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It has been known that when pulsed laser is focused near the surface of a
solid target in the fuel-air premixture can be ignited with significantly lower energy than when it
is focused in a gas, but the mechanism is not well understood. In this study, in order to clarify
this, the effects of the laser focusing point and target spacing, and the target surface and laser
incident angle on ignition were examined. The irradiation energy density was evaluaed by observing
the focused laser beam profile, and the initial flame kernel was visualized by schlieren
measurement. As a result, it was clarified that the ignition is a complex phenomenon of the fluid
motion induced by the laser breakdown plasma and the ablation of the target material.



€))

2

3)

€))

2

€))

10 nm



Xp
Nd:YAG 2
)
¢h)
Xp
>
4 J/cm?
YAG

Laser pulse energy [m]]

WP f=600 mm f =900 mm

!

YAG laser |

FR

Input energy sensor

High speed
camera
Knife edge

f=100 mm

Cu target

Constant volume vessel

Arc lamp

Color filter

C3 Ha, Cu target

A\

14

12

10

5
Lens position x, [mm]

(xp)

4 ]/cm?



Xp  Omm

) Xp

@ X O0mm

a) X, =0 mm(b) x, =

5mm

5 mm (b)

€) Xp=0mm (b)

Xp~ O0mm

€)) Xp

YAG



(4)

()

6)

(@)

2ml

YAG

5(b)

(b)

©)

7 ns

@

Pressure [MPa]

w
O
©
=4
)
rTQ'
v

N

A
1point

0
10 20 30 40 50 60 70 80 90
Time [ms]

@9 , (b)
40ms

E. Takahashi and S. Kato "Laser ablation ignition of flammable gas." Japanese Journal of

Applied Physics 60(4), 2021, 047001.

N. Jeanvoine, "Plasma—Material Interaction and Electrode Degradation in High Voltage
Ignition Discharges”. Doctor thesis, Saarland University 2009.



Takahashi Eiichi Kato Susumu

60

Laser ablation ignition of flammable gas

2021

Japanese Journal of Applied Physics

047001 047001

DOl
10.35848/1347-4065/abed20

58

2020

59

2021







