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AEFNRRIA ZILIREL TS,
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FEAEDRERRITIERTHD, LHAL—HOREZRIIIFEERTHS LEE S HAHRSEL
&%, Beech (1989, 1992) [1, 2]IE N L DEHREFEAMICIREL TS, ChodDHhh i, 1852
FEDRANAFILREREDRY Yy FE#RK 11271,

& 52 Beech(1988) [3]11&. EIZ 1800 EFRDZ K DIRMRERMN S, FERREDOSHEITo
TW5, FERREICIEZA—T. RANNALF)L, D, ROENLDEAEHL S > -BEBLAH D,
COBFER2ICTY, FELEBERIILUTOEY THS.

DO, 5%DRENFEERTH 1=,
DIEEHFTREDA, 6 0%NH—T., 40%BNAR/INAFILTHDT=,
NLEDHEEMNEETILNS,

Classification Typical Appearance Description

£ Primary Classification

Continuous curve

Sinosoidal

Sub Groups

CR Abrupt angular change

in direction

cs Curved sinosoidal

M. W. Van Morsel saw this meteor, with its peculiar spiral motion,
move across the skies of Province de Namur, France , in October
1852. The meteor was also said to have "hissed’ as it flew by.
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Fig.1 A spiral meteor motion. ii ; "
sSF e——mtmaa o Fragmenting meteor:
sinosoidal component

Fig.2 Schematic illustrations

of the various meteor
. gF: 02020000 eSeesesmeamies Fragmenting meteor:
tl’al | typeS curved component




Beech (X2 h b DIRE #iHAKNFD Magnus effect. Torque-free precession TERBAL TLY
b, BET BEERAR—ILITH—T L., 7Y bAR—ILITRNNA FILEHL, LOALEBEEIZLSIE
EROREZR-C NGV ERRTNNS, FEF 0997 L LRAFRELHANZITLN. 1000
LEDEERUVTVREZBAELEAS, FERREZRE-CEALL, RNNMFILREFED
141& LTIX Sky and Telescope (1989) [6] A& 5,

—h. #HA(1982) [6] I EMRFE T, R
N SIVKDBRERDRAT Y FZEIM-T
W3, ChERSIZENT S, FARIZC
DERZHFARD -, BEEHAZHEITT
=1=-, T LTI97FE11B178IZ, MR &
HIZ, LLEREHODR/INA J VK2R
D FEIRFERIZRII L=,

AKFTIE., CORFRERMIS. AN
1S IIKDERTET o>z, SBITIEIE
ERRERBOA N ALEEELT-,

Fig.3 Kunihiko Suzuki saw this Orionid
spiral meteor train by binoculars 9x*35b,
at 18:14(UT) Dec 22,1982 in Mt. Tsukuba Japan.
10sec to 15sec after meteor appeared.

2. &R
H4IZR/INMI FIVRERDEEETT, BEEFND RIS FILHEFEY ., FLERICE-
TWBHFLIND . B D, COFRERIIFAKSRISIALEL -, BRI Ih-DIE,
CO2HANHEBRLIEZRERETHDS, COEEEZESITRYT, EEHEAK 250km L=V,
HMEEIIDMSEND, RN FILBIKDORIEILHEETH > 1=,

Fig.4 -3mag. Leonid meteor apeared at 17:44:47(UT) Nov 17, 1997.
The meteor train photographed by M. Toda from 17:44:56 to 17:45:00 (UT).
and enlarged.
Nikon F4s 200mm F2.0 Fuji HR1600 fiIm.



Fig.5 -4mag. Leonid meteor apeared at 17:42:26 (UT) Nov 17, 1997.
Left: The meteor train photographed by M. Toda from 17:42:35 to
17:42:39(UT). Nikon F4s 200mm F2.0 Fuji HR1600 film.
Right: The meteor train photographed by M. Kobayashi from 17:42:36 to
17:42:40(UT). Nikon F3 85mm F1.4 Konica GX3200 film.

BIERHREER ISR, BLAIHRIIEEEIL 72. Okm TH o 1=, EDHK I ASEIL 102. 2km, R /8
14 ZILEIERAS 97. Thkm, R/ S ILDRITERIIE RS 95. 0Okm, R/3A FIL DR T =AY 92. 8km,
ROHEBEED 89.1km THD, R/INALFZILD1FEFETOBEEIEE Ls . /X1 F)LD1
FHOEM%E Ps GREZEEZ% 72 km s &{RE) (Lindblad, 1987) [7]. R/84 S ILDEERERE
# Ds TRLF=ANAZILIZEL 4. 1Tmsec T.EF46ImDAZHENTWS Z ENTMhoT=,

Table 1 Positions of the meteor train.
Lng (deg) Lat(deg) H (km) Ls(m) Ps(msec) Ds(m)
Obs. 1 Loc. 138.79861 35.33333 1.420  (Mt.Fuji Half-point)
Obs. 2 Loc. 138. 36694 35.87813 1.049  (Mt. Yatsugatake)
Train Begin 140. 92983 34.23761 102.202
Spiral Begin 140. 89171 34.23332 97.701
Spiral 0 140. 86089 34.23217  94.987

Spiral 1 140. 86057 34.23110 94.680 331 4.59 438
Spiral 2 140. 86023 34.22999  94.358 345 4.79 439
Spiral 3 140. 86001 34.22923 94.140 234 3.26 405
Spiral 4 140. 85970 34.22821  93.845 317 4.1 488
Spiral 5 140. 85941 34.22722 93.560 306 4.25 561
Spiral 6 140. 85911 34.22623 93.275 306 4.25 493
Spiral 7 140. 85881 34.22521 92.984 314 4.36 504
Spiral End 140. 85857 34.22442  92.755 247 3.43 358
Train End 140. 81869 34.22507 89.100 - - -
Spiral Mean 300 4.17 461
Spiral S.D. 39 0.54 64
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rw?=3.1x108ms?2 (1)

ZCT r [XEERFZE Ds 46Tm EDOERZE (185m) /2, wlEARETH D, COBRILERIC
REWMETHY. BHEIZEHY XL

REMELIRIPZED ETICRITHIENTZIAET 5. REOEBHAER —dmag hh oiExTH
#& -5.5mag R, RIZKR(1972) [BIDHKIZKY. FEYWENEE% 582 &L=, &5
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F=-05xCDxSx paxV?=-22kgms? (2
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LIFZDVESERBSIN, BEDR/NM1Z)LY v bk (Sekanina, 1987) [14] ER TN B,

RN SIVEDHHEA DX LEERT S, Knudsen £ (Kn) (Nanbu, 1992) [15]1 %K &5 & (3)
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Kn=A/L=22 (3)
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t193mS4T%ﬁLEHhﬁ&b&uo“ﬂﬁm®2E5#20m%hf BELVOEY
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NOEBEENDEEY. 1g £35&. BDAIKX 3.7x10 kgm s?2 &45b, CHITFEEIZKELS
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72 km s ! 2cm

—

_ZT 19.3 km s

Fig.6 The branching meteor trail.
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with a brief explanation written by a professional astronomer.

2005 February 2

A Twisted Meteor Train
Credit and Copyright: Jimmy Westlake (Colorado Mountain College)

Explanation: Did this meteor leave a twisting path? Evidently. Meteor trains that twist noticeably are rare -
and even more rarely photographed - but have been noted before. The underlying reason for unusual meteor
trains is that many meteors are markedly non-spherical in shape and non-uniform in composition. Meteors,
usually sand sized grains that originate in comets, will disintegrate as they enter the Earth's atmosphere. Non-
uniform meteors may evaporate more on one side than another. This may cause a rotating meteor to wobble
slightly in its path, and also to spray fast moving debris in a nearly spiral path. The fast moving meteor debris
ionizes molecules in the Earth's atmosphere that subsequently glow when they reacquire electrons. Surely no
meteor is perfectly uniform and spherical, so that a slight swagger that is below perceptibility is likely typical.
Meteors may well have seeded Earth with the prebiotic molecules that allowed for the development of life.
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