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We performed (1) laboratory experiments to simulate meteor emissions in a chamber using projectiles made by carbon-rich
polycarbonate spheres as an organic material, and (2) spectroscopic observations of the Geminids meteor shower, which indicate
variation of sodium as a volatile substance. In order to investigate the physical processes of the meteoroids’ fragmentation, the
artificial meteors were generated by using a two-stage light gas gun, and measured by high-speed imaging and spectroscopic
cameras. The laboratory experiments showed that the emission intensity enhanced with increasing the fragmentation of the
projectile. On the other, the sodium variation in the Geminids meteor shower was investigated. Approximately 68% of Geminids

showed their sodium were depleted than that of solar abundance.
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Table 1 Specifications of HPV-X and objective

spectrograph.

Grating 300 grooves/mm
Lens 50mm/F1.2
FOV 14.6° (H) x 9.15° (V)

Wavelength 400-800 nm
Frame rate 5000000 fps

Table 2 Specifications of high speed camera and objective

spectrograph.
Velocity[km/s] Pressure [Pa]
shot1 6.150 584
shot2 5.814 557
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Table 3  Specifications of lens and objective spectrograph.

Funabashi, Shigaraki Miyazaki
Lens | SIGMA24mm/F14 | SIGMA35mm/F1.4
FOV | 73.7°(H)x53.1°(V) | 544°(H)*x37.8°(V)
Grating 600 grooves/mm




Table4 Specifications of SONYa7S.

Product Name ILCE-7S

Exposure Time 1/30s
Frame rate 29.97 fps
Resolution 3840%2160
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Figure 1 Fragmentation of Projectile (shot1).
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Figure2 Luminous Intensity of meteor head.
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Figure 3 Spectroscopy of meteoroid.
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Figure4  Speed of fragment.
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Figure 5 Meteor spectrum image.
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Figure 6 Na-Mg-Fe Diagram in Geminids meteor spectra.
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Figure 7 SPRADIAN fitting example.
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Figure 8 Time variation of C, temperature.
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Table5  Blackbody temperature.

Time[ps] Blackbody temperature[K]
16 3024199
22 2943+67
28 3077163
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Table 6 Acceleration of fragment.

a,[m/s?] | a,[m/s?] | Size[pixel]
Fragment 1 -123+4.70 23
Fragment2 | 333%522 | -107£5.56 47
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Table 7 Meteor Classification.
Na-free 30.9%
Na-poor 37.0%
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