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Meteor orbits by multistatic optical observation
(Simultaneous observation of head echo and TV
meteor)
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Four points of stations that carried out optics observation.
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Simultaneous meteor with three stations
2009-3-21, 01:10:41 JST
Absolute magnitude: +7.1mag.
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Simultaneous meteor with three stations
2009-3-21, 01:10:41 JST
Absolute magnitude: +7.1mag.
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2009F9A DEIFFRET., PLEFTEN TS DH8(E
8 doubly TV meteors on September 2009

Shigaraki Lens:f200mm, ICCD, 3.9x2.9°

Sep. 25, 2009 1:05:28 ** M09179 XX
Sep. 25, 2009 1:10:44 ** M09180 XX
Sep. 25, 2009 2:06:43 ** M09181 XX
Sep. 25, 2009 2:09:24 ** M09182 OX
Sep. 25, 2009 3:16:04 ** M09183 XX
Sep. 25, 2009 3:31:37 ** M09184 XX
Sep. 27, 2009 1:.30:25 * M09189 XO
Sep. 27, 2009 3:23:10 * M09190 XX
Habikino, lens:f200mm, F2.0, I.I. LM. 8.5mag, 7.0°
Sep. 25, 2009 1.05:29 ** M0O9069D XX
Sep. 25, 2009 1:10:44 ** MO9070D XO
Sep. 25, 2009 2:06:44 ** M0O9072D OX
Sep. 25, 2009 2:09:25 ** MO9073A OX
Sep. 25, 2009 3:16:05 ** MO9078A OX
Sep. 25, 2009 3:31:37 ** M0O9079B OO
Sep. 27, 2009 1:.30:25 * M0O9093D OO

Sep. 27,2009  3:23:10 ** MO9095A XX



Image Intensifier ,
Movie of the example (2001 Leonid meteor strom)
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doubly TV meteor
Image Intensifier
lens:f200mm, F2.0,
LM. 8.5mag, 7.0°
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MO09072, A meteor picture every
each frame
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doubly TV meteor
ICCD

Lens:f300mm,
3.9x2.9°
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Atmospheric trajectory of doubly
e TV meteor
Sep. 25, 2009 2:06:43 JST
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2009-9-25, 2:06:43JST, doubly TV meteors

MO09072, {i & 8| FE f& E A measurement error:0.026° (=1.6" )
Software: RBAviMeteor (T. Kumamori) and mexy4.bas(M. Ueda)

The time of appearance: *£1s (a precision of 1 second)

Corrected radiant: R.A. 44.8° +4.5°
DEC. +86.2° *+0.6°

Initial velocity: 41.2km/s £1.6km/s



The radiants and orbits of 8 doubly TV meteors (Sep., 2009)

| TABLE-1. iThe radiant positions, velocities and heights of TV meteors.
| DATE | UT |[RADIANT(2000.0)| Ve |Vemor Ve  |Vh | Q | obs. | abso. | Hb | | Hm | He | | dH log | Maxl
No.| YYYYMMDD hhmmss 115} de de dé Km/'s km/'s Km/'s km/'s deg| Mag Mag. Km|* EKm Km * Km| (mass)
MOS179 | 20000924 160328 971 707| 413] 35 540/ 108 526 26.1 88 6.7 64 1000 1021 1006*| 12| 304 0818
|MO9180 | 20090924)  161044| 824/ 251 436 09 396 40/ 583 326 16.1 6.2 58/  1033/* 1006 978 | 03 431 06000
|MOS181 | 20000924 170643 448 454 863 06| 412 16 396 377 41.0 28 27 91| | 913  853*| 02| 2| 02202
MO9182 | 20090924 170924 701 010 108 05 613 16 662 412 436 35| 32 1118 | 1048 1030/*| 01| 349 08333
MOP183 | 20000924| 1B1604| 569 174] 794 035 478 63 464 39.8 422 6.5 62| 1071 | 1031 1000/*| 02| 383 05714
MO9184 | 20090924 183137 875/ 010 216 03] 626 95 614 ] 62.0 71 66 1088 | 1070 1016 | 01 462 04000
|Mog189 20090026 163025 63.5 093 556 07 392 139] 530 330 423 52 48 1110 1060 038 04| 377 05000
| Mo9190 20090026 182310 138 3.06 54| 34| 303 18 284 369 7.0 33 51| 1013]* 98.8 95.0*| 03] 284 05000
TABLE 2. The orbital elements of TV meteors. _
|(eq.J2000.0)
DATE uT a q Q 1 i) B

No.| YYYTAMMDD hhmmss AU| | AU deg deg deg yrI|

nA0OLTS 20000024 160523 | 0.315 0257 06033 181,611 141.132 20140 0.736|

LAODLRD 20000024 161044 1.260| 0.306 03741 1581.615) 140487 243.168 | 1414

09181 20000024 170643 2571 0.613 00056 181.632 70.836 191.350 4122

hIDD182 20000024 170924 13074 0951 0.6432 1.654 137046 74 606 47273

hI0O183 20050024 131604 4740 0.794 09781 181.700 82.333 199 203 10319

hIOD184 20000024 183137 1184 0213 09518 1.708 176301 53474 1288

LAGO18S 20020026 163025 3.507 .766 0.8193 183.588 117378 234547 6.569

BAOO120 20090026 132310 2170| 0.840 03467 183.661 | 2604 295.642) 3.196|



2010-8-13,

Location: Shigaraki, Shiga
Observer: J. Kero
Camera: ICCD,

Lens: f85mm

LM. : 8.5mag.

Fild of view: 8.8 X 6.4°

Software: UFOCaptureVV2 and AnalyzerV2 (SonotaCo)

Location: Habikino, Osaka

Observer: M. Ueda

Camera: Watec-CCTV Camera, WAT-902H2 ULTIMATE,
Lens: f25mm F0.95

LM. : 6.5mag.

Fild of view: 14.2 x 10.3°

Software: UFOCaptureVV2 and AnalyzerV2 (SonotaCo)

Location: Muroh, Nara
LLocation: Niishin, Aichi



Camera: Watec-CCTV Camera, WAT-902H2 ULTIMATE,
Movie of the example (The reentry of a HAYABUSA into the Earth's
atmosphere, 2010-6-13)

2010506413 22:51:57.1 0020 00001 YOO0004+4 037 UFOCapt ur-=i2




5 doubly TV meteors on August 2010

Data of TV meteors

2010-8-13
No. Time JST Observer | Obs. Station | lens Fild of view beginning | end
M10072 :2:49:22.92 +0.038.J. Kero Shigaraki 85mm: 8.8X6.4° X X
M1007313:10:31.23 J. Kero Shigaraki 85mm: 8.8} 6.4° X ()
M10074:3:14:25.57 J. Kero Shigaraki 85mm: 8.8 6.4° X ()
M10075:3:23:35.77 J. Kero Shigaraki 85mm: 8.8x6.4° X .
M10076:3:37:48.80 J. Kero Shigaraki 85mm: 8.8}6.4° X &
No. Time JST Observer | Obs. Station | lens | Fild of view ' beginning | end
M10067 i2:49:22.0 £1s M. Ueda Habikino 25mm: 14.2<10.3° X X
M10068 i3:10:30.2 M. Ueda Habikino 25mm: 14.210.3° ) O
M10069 :3:14:24.4 M. Ueda Habikino 25mm: 14.210.3° ) )
M10070 i3:23:34.7 M. Ueda Habikino 25mm; 14.2 % 10.3° P O
M10071 i3:37:47.8 M. Ueda Habikino 25mmi 14.2<10.3° O O




2010-8-13, 3:14:24JST
doubly TV meteor,

No. M10069
Habikino

2010/08/13 03:14:22 5 0036 00001 00000 031 UFOCapturei2




2010-8-13, 3:14:25.57JST
doubly TV meteor,

No. M10074

Shigaraki

2010508413 03:14:38. BARILT) 0011 00

03. H.24 11

2010/08/13 03:14:24.4070(LT) 0011 00001 000004028 UFOCapture¥? NFVZ0D
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The radiants and orbits of 5 doubly TV meteors (Aug., 2010)

TABLE-1.  The radiant positions, velocities and heights of TV meteors.

MI10067
M10068
M10069
M10070
MI10071

DATE UT RADIANT(2000.0)
No. YYYYMMDD  hhmmss 3

20100812 174922
20100812 181030
20100812 181424
20100812 182334
20100812 183747

DATE

No.| YYYYMMDD

MI10067
MI10068
MI10069
MI10070
MI10071

20100812
20100812
20100812
20100812
20100812

oG do

278 0.10
482 0%
466 088
460 057
476 020

UT

hhmmss
174922
181030
181424
182334
183747

fe
-38
583
580
372

57.0

"

2

dd

0.61
1.00
049
0.51
0.30

AU
7.348
1.141
0.331
2367
6.979

Voo Verror Ve Vh

Km's  lkm's
644 113
594 2
60.3 78
560 142
307 176

0.9245
1.0854
0.9529
0.6015
0.8642

Km's lkm's
633 404
582 406
592 413
548 371
586 403

AU
0.5549
0.9515
0.9570
0.9431
0.9481

Q | obs.

ahso.  Hb Hm

deg Mag Mag
13 113.67* 1045
34 1081 @ 1025
-04) 1158 @ 979
38 1126 1074
09 1146 1065

344 14
557 38
3 01
0 43
4 13

Ly | 0| O L
L | =k | L L

Q

deg
319.769
139 784
139.786
139.792
139801

i
deg
149 040
113 837
113.004
110.845
114.078

Km* Km Km*

3
deg
£6.660
151.980
152.382
144 645
149 449

He dH log MaxL
Km (mass)
985* 01 -2.100 06364
99.5 05 -343 06667
93.6 04 -159 0.7857
100.9 03 -333 05000
98.0 06 -233 05455
P Shower
yI
19919 Spo.
- PER
21671 PER
3641 PER
18.438 PER
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Result by Simultaneous optics observation
RIERE
Doubly meteor
1.HIEEEZI(The time of apperance): §E TOEE [Tkeroc A 51%0.0337#)
LA, LARIFIFDLA., REDGIE, BARSALIX0.010F IR EES,
2.4IE (Right ascension, Declination)
{31 & B EF5E : Image Intensifier, lens:f200mm, F2.0,- - - 0.026°
Watec TTCV Camera f25mm, F0.95- - - 0.015°
3.t (Magnitude): REBREDEFESF-JL—LZEDHRE, RERE
(M01069, -0.4mag., M01074, 1.6mag.)DExRXLE D E TL8HED
ENHol=, FFEITEL,
A 5EEE (Velocity): HRERKBEDES=IL—LIEDEE, EEILEVobs
60.3km/s =7.8km/s(M10069 — M10074)
5. # & (Atmospheric trajectory) : KRBT ORITRER. BE. BE. 5
6. ZMDfth: AIYtE E(Total ablated mass). B EnE (orbital element)



Thank you very much.

END



