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Silver halide photography LI video camera system

http://www.ne.jp/asahi/meteor/star/index.html [Fujiwara, 2004]

« JAU/MDC $RIEE E (-3 mag.~) [M. Hajdukova Jr., 2006]
V> 42.1 km/s : <0.025% (1/4,581?), Vy>46.6 km/s™: 0.

* SonotaCo Net (2 mag.~) [M. Hajdukova Jr., 2011]
V> 42.1 : 0.13% (19/14,763), V4> 46.6 : 0.

c 5 1L ETAER (9.5 mag.~) [R. Musci, 2014]
Vg>42.1,Vy-42.1>1c:  0.98% (17/1,739), Vy>46.6° : 0.
*46.6 km/s: 2EIRE (KIGHREAFER20 km/s = TEE T3 T B KRERDEFHEE)
IFEDEZ DXZHATIE
[C75%> TLV/f=, (ex. Hajdukova Jr., 2016)
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a. -1.28 au
e: 1.20

q: 0.26 au
w: 241.7°
Q:24.6°

. 122.7°

©Wikipedia
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Object o s Macro CCD
Lens Lens

A A= ATV T7AK (1) ETAAAS
« EEHA : 1983,1987, 1989, 1991, 1992,2001 L L EFE B,

e II. ETA B A 51992 to 2009,
e 3.886 ﬂﬁld)ﬁﬁ.gﬁhﬁ?_g V0FZE~ [Shigeno et al., 1997]




ETALEERICKARENET—2DI) A b

Instrument* 1;82’; LM LML A | A shower | SROWEE | sporadic | SPOMAIC | Remarks

I85/1.2 | 12x9 | 10.5 90 | 2,651 741 429 10| 2,222 64

1150/1.2 |20x 15| 9.3 7.8 902 71 161 22 741 49

128/1.4 |36x27| 7.7 6.2 42 6 7 4 35 2

1124/14 |42x31| 74 5.9 184 16 84 11 100 5

P50/14X6 | 79x81| 3.5 2.0 103 0 99 0 6 0

PSO/14X4 | 79x54| 3.5 | 20 21 1 2 1 0 0| 1 Ammics

psoftaxa |T9x54| = | - 2l o 20 0l 0l O] uadrantids
Total - — — 3,886 168 782 48| 3,104 120

*ILAA—=D AT 7747, P EE, ESIBR/FE

** FOV: fREF
*xx LM: [RFFR
Te: BEOE




RV 2 EE]

e: 1.86 w: 182
q: 1.01 C2: 146
1: 178

,$Ji fiRAME: L LE

SN braaaase: 1.473 AY Aug. 19, 2006

B hmance: | % Aug. 19, 2006 o brarancs®: 1:473 AU Aug. 19, 2006

OrbitViewer ©AstroArts, NASA/JPL
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e: 1.38 €2: 212
q: 0.82 ®: 226

1: 119

BEERAR: Y & D FAE

it

| TR |
1. . . oy T @ il S
reiance”: BL.047 AU A 24, 1993
7

on bratance : 86.887 AY

Oct. 24, 1993

Eanbraaaase: 82.087 AY Oct. 24, 1993

OrbitViewer ©AstroArts, NASA/JPL



ROV E X #HS
e: 1.24 C2: 54
q: 0.88 ®: 36
1: 135

AR AR R TE

BN biatance " .8d8 au _riNov. 11, 1904

EanbRaanse: 8.883 AY Nov. 16, 1994 EanbaEanse: 8448 Ay Nov. 11, 1994

OrbitViewer ©AstroArts, NASA/JPL
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RN REERBEONERREFIXAM

. NEET B3 o,
0. ] 0 Q R.A. | Dec. A% b* [* IF
¢ |t | dee] |1deut|pdeet] T AP ]| e o] | 1dee | e | deg
1 |1.8611.01] 178] 182] 146[2006/0823 | Tau| 87| 25| 87| 2| 183] =2
2 11.7810.95| 133] 25| 314/2002/08/22 | Eri | 66| 26| 58| -47| 224| -43
3 |1.44(0.85| 149 223| 31|2004/05/05 | Aql|297| 11| 302] 31| 49| -8
4 113800821 119 226 212|1993/11/19 | Dra | 176] 75| 123 61| 129| 42
5 [1.28]0.84] 165 222] 279]1993/0124 | Vir | 203] 7] 199] 15| 331| 67
6 |1.15]0.46| 137| 90| 91|2007/0127 | Pyx | 126] -21| 144| -37| 247| 15
7 1128[0.96| 151| 18| 123]2004/02/05 | Sar | 274| -36] 274 -13| 357| -9
S 11.24]0.88| 135| 36| 54|1994/12/09| Ant| 10| -34| 168| -43| 267 16
9 [1.17]0.70] 86| 116| 209 1996/09/18 | Pic | 84| -60| 64| -83| 269| -33
10 | 1.16 [0.73| 144| 121| 271]2006/11/22 | Nor | 244| -45| 250| -24| 336] 4
11]1.111040] 169] 99| 320[1996/09/18 | Cet | 18| -2| 16| -9| 134| -65
12 [1.12]0.53] 148] 264] 16|2008/04/04 |Oph|263| 9| 261| 33| 32| 22
13| 1.0310.15] 42| 312| 263[2001/11/15 | Per | 46| 41| 56| 23| 149] -15
14 | 1.21 098] 143] 200| 140[1997/08727 | Aur| 93| 53| 190] 23| 161| 16
15 1.13 [0.84] 156 223| 260[2002/01/09 [Com| 199] 17| 92| 29| 331| 78

*To B B RBIBRZ, B - |EE, A |i&, b: §R1E. [ ERi8
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Flat mirror

UV objective lens;
30, F/1.2

Relay lens 1;

>
50, F/1.4
A — .
Black-and-white
HDTYV camera
(Sony, XHC-1125)
Diffraction A g |
grating Image imtensifier ~Relay lens 2:

(Delft Instruments, 150, F/1.4
XX 1450HC)

R BHFHEFOXNYHIEw+ UVIIL. HDTVY X T L




LLEREHDEN-TIH
AR FILERNYE

HDTV Spectrum of 2001 Leonid Meteor
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@B IR LRI [Abe, Ebizuka et al., 2005]
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[Kasuga et.al., 2002]
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NTSC/PAL  Wideo Capture UFOCapture

Ana log Device ol
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USEZ2. 0

| EEE 1394(D%)

http://sonotaco.com/
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RNAREDRAT LI HXERA
c RIMDCMOSET A O ASIIEHVWREZIFE, MR X
DPHiRENS KD ITE o7,
e UFO-Capture$ & TMNUFO-Analyzer, UFO-Orbit|[C & > TENENE
NETAF v TTFv—. BBFOAE. PUEFTENAIEE.

e TNZENSOkMIBEDIEBE D3 ra E T AIRIGEA & 1, 2B D 7%

RIGELE  >8 mag., FOV: 32 X 36 [deg.] (II85/1.20D10.71%),
120 7t 2/FF X 6h X 200 & = 144,000/4,
RN EEH (1185/1.2): V> 44.0: 0.45%, Vi > 46.6: 0.09%,
144,000 x 0.0009~0.0045 = 130~650/4F,
5 J6ELAl © >6 mag. —>

130~650 X 2.00-3)*=
*BTEREDIEELL: 1.8~22




Summary

EHFRKEMEYIEBLI F—WGICK > THUIS S N 7=3,886(E
@IJILEELJE%%E*E l./fk_o

VH >42.1 km VH 42.1> lo: 0 99% (22/2 222),
V4 >46.6, Vy -42.1> 36: 0.09% (2/2,222).

AFFZDLLE TFH A (9.5 mag.~)

Vy>42.1, Vg-42.1>1c: 0.98% (17/1,739),
V> 46.6 : 0.

cZRINMEBIRTDE/15 (3o)NERFAIHE D 530%DEEH 5 EE,

cEFTD3HMACMOS E T F xR &R Al :130~650 RIVRZE/F
(FOV: 32 X 36 [deg.])
53 &R A . 33~163 RIVRE/FE
— RN REDOEEHE/MLE
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- BREBZEDParticle counter|Z & 2 T10-°~10'kg (EE:
0.005~2 um@1g/cm3) DI F Z FR

« REEFETITFHLUENEZERMA R |~ EBRbhbnb,
e laulZHBFBAHRFDIB0%IEIEBMIRAMNERBEYONS,

[M. Baguhl et.al. 1996]




Arecibo Observatory .

10 14~10 9kg (|_1’i‘ 0 2~10 um@ 1g/cm3) 4.8 % (143/3000) HY
e>1.0 (Arecibo, 7T )L F 1) O, A&F300m, 430MHz),

5x10" ~10°kg (EE: 10~100 um@1g/cm?) : 3.2%
(7,911/250,000 )Hle>1.0 MARS: 99 5 4 F,31.1MHz),
>101%kg (E#Z: >5 um@1g/cm?) : 0.46 % (1,600/350,000) Hiih
IEE > 100 km/s (e>2.5,AMOR, =21 —9—5 2 F),




Distribution of Eccentricities of Leonids
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Radiant point of 2001. 11. 18, Photo LL
R.A:2° X Dec.:1° Number: 75 35
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max : 42.0 42.8
mean : 41.30 41.32 (41.3)
Median: 41.3 41.3
SD . 0.26 0.82
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Distribution of Eccentricities of Perceids
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Im)istribution of Eccent
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V4 and absolute magnitude of meteor showers

Minimum absolute magnitude is arranged the same value within shower

Shower Date Instrum Nummber VH [km/s] Absolute Magnitude Remarks
y/m/d ent Mean | & | Min. | Mean | Max.
P50/14 | 75 413|026 18 | 05 | 44
Leo | 20LVIVIS s T35 | 2 413 (082 [ 49 | 09 | 64
Gem | 1999/12/12 | 1I85/12| 47 | 313 | 332 |075| 70 | 46 | 05
1996/08/12 | oo | 34 407 | 1.19] 50 | 27 | -13
Per | 1997/08/12 “ 24 | 407406 |1.16] 53 | 22 | -14
2004/08/12 | 1124/14 | 66 406 | 1.10 | 41 | 22 | 23
1993/10/24 | o, | 20 405 | 206 | 43 | 28 | 08
Ori | 1996/10/20 118 393 [ 411 178 37 | 22 | 07
2009/10/20 | 1185/12 | 25 390 | 161 | 55 | 35 | 19
P50/14 | 27 413 |017] 05 | 08 | -44
Leo | 2008 mrec i T 19 1412 415 (069 | 05 | <14 | 64
1996/08/12 | oo | 15 410 (063 30 | 12 |-13
Per | 1997/08/12 “1713 407410 (084 29 | 07 | -14
2004/08/12 | 1I124/14 | 44 407 [090] 30 | 15 | 23
1993/10/24 [ (o, | 15 411 | 176] 35 | 24 | 08
Ori | 1996/10/20 118 393410 [198] 34 | 21 | 07
2009/10/20 | 1185/12 | 12 408 082 35 | 28 | 19




RIVRERME

42.1430 < VuH < 46.6 .

Instrum | Spora Sg?Cra kmmy/s] 46.6 < VH [km/s] Ratio [km/s]

ent dic e>10 lo<VH-|30<VH|1lc6<VH-|3c6<VH|VH-42.1|VH-42.1| VH>

1 42.1 <30 [-42.1 42.1 <30 |-42.1 >0 > 30 46.6

1185/1.2| 2,222 64 0
I150/1.2| 741 49 2% 0 1* 0 0.40% 0% | 0.13%
1128/1.4 35 2 1 0 0 0 2.9 % 0 % 0 %
1124/1.4 100 5 0 0 0 1 1.0 % 1.0 % 1.0 %

* READNEWNT—F ZHIBR(< 9 deg.).
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Candidates of ExoMeteor

Cross Path Path
No. Date UT [k\r/rf/_ls] [kjn] Ifz (1\)] I;IS_ ﬁ;g; angle |length 1 [length 2 FOCFILE; I]lgth Remarks
[Deg.] | [Deg.] | [Deg.]
1994/03/06 | 17:41:19 | 54.7 7.5 1.7 39 4 32 2.7 50 Removed
1 | 2006/08/20 [16:16:40 | 50.1 1.8 4.5 34 22 34 6.3 85
2 | 2002/08/06 | 16:54:23 | 49.8 2.1 3.7 0.3 11 2.9 44 85
1994/03/06 | 17:11:24 | 49.5 4.4 1.7 4.6 2 2.8 4.5 50 Removed
3 | 2004/04/20 [ 15:08:36 | 47.2 1.2 44 34 20 5.0 4.8 |24
4 | 1993/10/24 |18:33:28 | 46.9 34 14 34 717 1.9 1.6 50
5 |1 1992/12/30 [ 18:06:56 | 45.8 2.2 1.7 3.7 24 2.2 3.3 50
6 | 2006/12/22 [19:08:54 | 45.7 09 4.0 3.6 23 2.4 34 85
7 | 2004/01/24 | 18:24:08| 454 1.0 33 3.7 15 6.3 6.4 85
8 | 1994/11/16 |[18:17:57| 45.2 2.4 1.3 09 52 2.8 29 |28
1994/10/14 | 16:58:11| 45.1 2.1 1.5 2.5 8 4.2 54 50 Removed
2006/12/22 | 17:24:33| 45.1 1.1 2.7 2.9 7 49 4.5 85| Removed
1993/11/16 |16:03:11| 44.8 2.7 1.0 3.5 7 2.7 3.0 50 Removed
9 | 1996/10/20 |18:32:52| 44.8 2.4 1.1 3.8 277 39 34 50
10 | 2006/12/22 | 18:40:56 | 44.7 14 1.8 3.0 12 3.0 3.2 85
2006/12/22 |116:20:42| 44.6 1.9 1.3 34 4 6.9 7.2 85| Removed
11 | 1996/08/12 [17:29:12| 44.6 1.7 1.5 4.1 14 32 52 85
12 | 2008/04/04 |17:01:44| 44.5 2.3 1.1 3.6 18 32 3.7 85
13 |1 2001/12/14 | 15:26:15| 44.2 1.8 1.2 6.1 73 1.0 1.3 85
14 |1 1997/08/12 | 17:04:30| 44.0 1.2 1.6 4.6 64 2.8 3.7 85
151 2001/12/12 | 19:22:11| 440 09 2.1 -04 60 2.0 1.6 85




ExoMeteoroid Candidate 14

e: 1.21 ®: 200
q: 0.98 C2: 140
1: 143 N7
Asymptote direction: Aur _, /

&8 'b%%ﬁ'é&e 8374 Ad

anbRaanse: 8374 AY Aug. 12, 1097 anbraanse: 8374 AY Aug. 12, 1997

OrbitViewer ©AstroArts, NASA/JPL




