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Investigation of shockwave-induced luinescence

KOBAYASHI, Takamichi

3,700,000

When a shock wave travels in a material edium, it interacts with the
material, giving an impulse of stress. Various phenomena are induced by shock waves. We have
investigated some of those shockwave-induced phenomena to understand the mechanisms and to apply
them for new materials. What we focused on was the shockwave-induced emission of light phenomena.
We found an unpresidented shockwave-induced luminescence from a phospor powder (Ce:YAG%, which is
quite different from known luminescence such as photoluminescence. By investigating this unique
shockwave phenomenon, we found that the shockwave propagation behavior of low-density powders are
quite different from that of other general solid materials such as metals. We also found that this
unusual luminescence is likely an electronic transition from a higher excited state, but it could
also be luminescence from shockwave-generated defects of some kind. It may be applied for a new
design method of luminescent materials.



YAG

YAG
Hugoniot
Hugoniot
CeYAG
Ce:YAG
1
VISAR 7
5
g
8
2
30 5 B
3
£
2 8
@
g
=
50 S
-
] | |
1 Base 400 500 600 700
plate 0.1 0.6 Wavelength (nm)

LiF 1



PL

PL
410nm
530nm
ce®*
PL
1
410m PL
Ce:YAG
)
)
)
)
)Ce YAG
) PL
30nm 410nm
530nm
4

Takamichi Kaobayashi, “Shock compression

behavior of low density powder materials
and the double-shock Hugoniot”, Mechanics
of Materials 111 (2017) 15-20. doi: 10.1016
/j.mechmat.2017.05.004

Takamichi Kobayashi, “Shock-wave-induced

luminescence of phosphor powders”, Chem.

Phys. Lett. 643 (2016) 43-46. doi: 10.1016/j.

cplett.2015.11.017

Takamichi Kobayashi, ‘“Particle velocity

measurements of powdered materials under
shock wave loading”, Chem. Phys. Lett. 640
(2015) 153-156. doi:  10.1016/ j.cplett.

2015.07.049

Takamichi Kobayashi, “Direct observation
of large shock impedance jump upon
shock-induced densification of powder
materials confirmed by in-situ shock
pressure and particle velocity
measurements”, Chem. Phys. Lett. 608
(2014) 157-160. DOI: 10.1016/j.cplett.2014.

05.103

28
29 3 10

Takamichi Kobayashi, “Shock-Wave-Induced
Luminescence of Phosphor Powders”, The
31th International Congress on High-Speed
Imaging and Photonics, 2016.11.10, Hotel

Hankyu Expo Park ( )

57 28 10 28
27 28 3
8
56 27 11 12

55 26
11 24



o

@

®

*

KOBAYASHI, Takamichi

20260028



