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Observational and Experimental Studies of Meteor Ablation
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Comet or asteroidal meteoroids can be observed as meteor during their collision with Earth’s atmosphere. These meteoroids can
provide us abundance of the chemical elements. In order to understand the ablation process of meteoroids, meteor ablation tests
were carried out using JAXA/ISAS’s arc heated wind tunnel during in 2018. We obtain data by the spectroscopic measurement
during the artificial meteor experiment. And, we observed Perseids and Geminids by SONY a7s through transmission gratings.
The high heating rate produce more fragments from the specimen than the low heating rate in experiment. As a result, at high
heating rates the specimen emits stronger blackbody radiation and becomes brighter than the low heating rate. Moreover, when
the heating rate by meteor speed is high, the atmosphere is easily excited in observation results. And, composition of meteoroid
using bright line intensity ratio shown poor in sodium from Geminids.
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Table 3.1 Operating condition of Arc-Heated Wind Tunnel
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Table 3.3 Specification of spectroscope
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Fig. 3.1 QEPro and HR4000 spectral sensitivity
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Fig. 3.3 SONY a7s spectral sensitivity
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Fig. 4.2 Spectrum

Table 4.1 Experiment Spectrum Identification
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Fig. 4.4 Time variation of light-emmiting area

220D, ENBEEROIID DTSR BT Z\ N L3
b,

PLEDZED S, LFOZENEZ NS,

AR

FNCHFEOHIINEA DS CRSHEHREE DI F %200
THY, FICHFEOBENND_ERD, R CREN I
HPELT=.

LR

FESCEREO NIRRT RAAEHEE O T A%E
RO TERBEREE DK TETHY, LRI
BERHGHEE O T ASREL, RO FOBRENTIERGE
WA oT.

Fiz, REBCIL/ AN AL HlEE L4522 Toln
BRAILSETND, 20720, HEkEnT 7L —rar15
&2 XN O BOEED LY, BABGREEME FL T
5.

5 EUENER

ARIOEIITCIE, 2016408 H11 H~12 HIZHNT T-oLE T A
JHERUEREZ, 2017412113 H~14H, 20184E12 13 H~14 H KO}
20184E12 A 15 B~16 HITHNT CTh 7= DIEFER AR L=, =
D HODOPCERHIRZGEAETE N2 0, ~t o R
V359%kms, 57z DHERERAI3SkmsBTH . RKIENHEEIC
Lo THEWEDZT DIMBESRITIRR 0, B ORBIRIZ L]
LIRS 3D, 2 2°C, M L ANEEEDZE O T
HlET 272012, FFIERKEROBINION TR L D728,
Fel-15% 345 & LC OL-1[777nm] (10.7 eV), OL-10[616nm] (12.8
el), NI-3[747nm] (12.0 eV) & DSREEL A 7277 7 % LU RIS

NI3 Fel-15
0 02 04 06 08 1
0l Fel-15
0 0.02 0.04 0.06 0.08 0.1
01-10 Fel-15
0 02 04 06 0.8 1
ratio [-]
Perseids X Geminids %

Fig. 5.1 Perseids and Geminids line intensity ratio F1¢



Fig. 5.1 X W OL-1[777nm] , O-10[616nm] , NI-3[ 747Tnm] OOSREAS
ST DEEFURREC AT, AL 7 R EERRRRED 0RO &
b, ZOZE LD, SHMERESKE < 72D SRR
<720, FHET RN OENKEERDDINE S L B2 B
2.

FENT, TR RO OV TR 5720, FheE
NODFEREEDMgI-2[518mm), Fel-15[527-545nmm], Nal-1{589m] 9
BERROTREEL LA B> 72, ZHVEFig 52107

Fel-15
S 2] Vojacek etal.(2015)
Perseids2016 o Draconids
Geminids2017 e Orionids m
Geminids20181213-14 Geminids
Geminids20181215-16 e Quadrantids e
Lyrids
Perseids
Taurids
Leonids w
a Capricornids A
v SS3Aqua. &
) W
P s y
. A
i ) A
setray
IS S ¢ Y
Mg 1-2 Nal-1

Fig. 5.2 Meteor Mg-Fe-Na Diagram®#6l
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Fig. 6.1 Boltzman plot
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