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!Ulysses"#$%&'()*+
,Particle counter-./01&'2345678
,10-19-10-11Kg

!Arecibo: 9:;<=>?@300m?, 430MHz

,143/3000(4.8%) A/01&'@ 1997 Nov. 15-20B1998  8
,10-14-10-9Kg

!AMOR (Advanced Meteor Orbital Radar): CDEFEGHI
,1,600/350,000 (0.46%)AJKLM100Km/s8
, >10-10Kg

!MARS: NOGPQ>31.1MHz

,7,911/250,000 (3.2%)A/01&'@1972-1978

,10-8-10-6Kg (>5x10-9 Kg)

Kharikiv (/0123),45678
B.L. Kashcheyev, S.V. Kolomiyets, “Interstellar particle detection and

selection criteria of meteor streams”, Proceedings of the Meteoroids

2001 Conference, ESA SP-495, 643 - 650, 2001

•Kharikiv RSTUVWX(NOGPQ)2YEZ (MARS)

-[\.1972-197827]^-250,000_2`+2&'5
ab8 (10-6-10-8 Kg: 2-7c@50Km/sec)

•7,911/250,000 (2.8%) Ade1fghi/01&'8

•#$jkljmnopqg+^eri1<e<1.1>

  1102_Ast8

•/01&'2`+i0.9<e<12uv&'BiwxAy
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Arecibo (9:;<=)2YEZ¤¥

⦿

D.D. Meisel, D. Janches, J.D.Mathews, “Extrasolar Micrometeors Radiating

from the Vicinity of the Local Interstellar Bubble”, ApJ, 567, 323-341, 2002.

10-9-10-14Kg: 9-21.5c

¦L`+2§¨¦MB©g�

K.A. Hill, L.A. Rogers, R.L. Hawkes, “High geocentric velocity

meteor ablation”, A&A 444, 615-624 (2005)
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I(,JKL*+(0.25g/cm3)

10-6Kg!2.0mm, 10-7Kg!910!m, 10-8Kg!420!m

10-9Kg!200!m, 10-10Kg!91!m, 10-11Kg!42!m

+^er2ª^«M

0.1!m (2.5x10-16 Kg@0.25g/cm3 ): 107_/Km3,

N(a)¬­-3.5 @0.005<a<0.25!m, Mathis, Rumpl, & Nordsieck (1977)

®¯"28° °"60Km@¦M120Km: 302# = 2.8x103Km2

#$±2LM: 20km/sec

1.4x10-86.3x10-72.8x10-5 200µm (10-9  Kg,   9.0M)

5.0x10-103.2x10-82.1x10-6 420µm (10-8  Kg,   6.5M)

4.8x10-71.5x10-54.4x10-4   91µm (10-10Kg, 11.5M)

a-4.5a-4a-3.5NO (a)

[P/Km3 ]

2.8   1275,600  9.0

0.16.5420  6.5

    973,00089,00011.5

a-4.5a-4a-3.5MQ

[P/Hour ]
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I.I.-ÀPÁFÂH²³G2ÃÄcÅ

420!m:   6.5M

200!m:   9.0M

  91!m: 11.5M

c:,deMQfgh

Jij3Mk'lb

ÆÇÈmnopn5

http://sonotaco.com/
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/01&'2`+2w¨¤¥i
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ãBä

• YEZ¤¥>åæË-[\./01&'2
`+fghi345678

• /01&'2`+2��ki#$jkÐ
�A��>20Km/secàopqg+^eri
1<e<1.18

• 420!m (10-9Kg)234i6.5c@50Km/sec8

• I.I.-HDTV2Jew¨¼½¾¶2ÃÄcÅ
(®¯30°)i7c8

• /01&'2`+2w¨¤¥i#$±»
2erÛÜÝ5Þß¥bà�gáâ8
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1. 6789  

: ;<,120 <5%#$=3>?@A%BC9DEFGHIJ!"KL%#$%MNOPQ[1]9RFSTU

VTWXYZKLHIJKL 1AUB 10N[%\]%^_` 50abcd%efg$KL%hijk6lOm

9nop%e6opKqQB%rstuvpGwCxFGqyze{|fp}Cen $,4.4 N[59~pSh

ijkv��FS�xFGq��$KLhi_��e���9�_d��9jk^6\]% 2 �9�^�F

x�qy%G8��KL��ehi_��Y�G��9 1AUB 4.4N[%^_ 1:280,000o%ejk^6T 

1/280,000
2
=1.3�10

-13
             ���(1-1) 

9o�Tfg$KL%!"#$_���d��6lOmo�9o�y�e�q 

: �%DEe6TH���� ¡¢"£¤%=¥%¦§^_IJ!fgB¨odB©ªpqQB«8¬¬�T

xGTH$9­®S=¥^_¨odB¯�K°QBp�¥±9RFSTHfg$BIJ!%=¥^6cx�²

³Lop%e6opKT� T´�FµB¶·¶tµ%Mi¸e6=¥^_¨odK|F�opqQB¹ºx

FGqWXYZ%rstuvC®K»9fg$¢Mi¸T¼½¾$�KLTy�¿�À%¬Lp%!"#$

_���dK��vFS�xFGq 

 

2. fg$  

: ¥Á��%ÂÃ>ÄBFSÅ$¢ÆÄu�uÇÈÉ_Ê$9ËfFGBC967CÌÍY�d��_ÎÏ

me6opKB¯³�x�qÐÑ 10km%Å$,10
15

 kg5_[Ò9 1ÓIJ9ËfFSÅ$¥Á% 1/1,000%

ÆÄu,ÔvÕxopqÅ$¥Á% 80Ö_Ô%×BFG��9ÐÑ 1km%Å$ 5 ÓMq5v���dBØÙ

Fx�qÊ$KL 1AUÚÛvÜÝ�dÆÄu%ÞM_IJ!"9Ìß��BØÙ�dBTy%¥Á��6Ê

$%àáâÞÑ_ 5.2AUo%eT 

10
15

*0.5*ã*1
2
 /(1,000*4ã*5.2

2
) =4.6*10

9 kg/[       ���(2-1) 

9o�x�qÆÄu%äÈåMævÐÑ%-3.5 %çèB�dBTéäÈå%�ê¥Á6ÐÑ%-0.5 %çè9

o�x�qz%��9{ëäÈå%ÆÄu%�ê¥Á_ìí% 68%vî8x�q{ëäÈå%hi_ÐÑ 0.1

ïm, ¥Á 2*10
-19

 kg,Å$%jk 1 g/cm
3
% 1/5T0.2 g/cm

3
vØÙ5B�dBT 

4.6*10
9
 *0.68/(2*10

-19
) =1.6*10

28
Ó/[         ���(2-2) 

%hi_IJ!KL��Y�dzB9o�x�qäÈåMævÐÑ%-3.5�%çèB�dBÐÑ 1.7mm%h

i,10
-6

 kg T2�ð%#$äÈå5%��6T 

1.6*10
28

 *(1.7*10
4
) -3.5

 =2.5*10
13
Ó/[         ���(2-3) 

�o³ñT 

2.5*10
13

/(365*24*60*60)=7.9*10
5
Ó/ò         ���(2-4) 

9o�x�qhi_� m9ò� 1km/se��Y�GBFS 4.4N[%\]9´»dóÒjk6T 

7.9*10
5
/{1*4ã*(4.4*300,000*60*60*24*365)

 2
}=3.6*10

-23
Ó/km3   ���(2-5) 

9o�x�q©ô 10,000km,ÐÑ 112 kmTõk 112km9´pS 1 Äö÷øùt5v 1 úÒcG�9 1km/s

eÜÝ�dû÷üýÄ6T 

3.6*10
-23

*1*10,000*60*60=1.3*10
-15
Ó/ú        ���(2-6) 

�o³ñT 

1/(1.3*10
-15

*365*24)=8.8*10
10
[/Ó         ���(2-7) 

9o®STþÿ[!v"ºSFxpx�q 

 

3. Mi¸  

: #$$§%%&'(É[2]e6Ê$äÈå%#$_)*�d+,9´pS 1/100,000-1/1,000 IJ¥Á%Æ

Äu¢.#$v!"9���d/01_c�x�qÈsAøBFS$*§23�o³ñMi¸_IJ!9´

»dÅ$%­�94·vxC5LFo_LT��9ÆÄu�uÇÈÉv$§FSpdBp®G67eF7�

Kq´�FµMi¸,\] 430N[5¢¶·¶tµMi¸,1,200N[5�e6Ty�¿�89` 100ÓB:

1,000 Ó%$�#$$§_;³�Spx�qz�LKLhi_ò� 30km/s e��Y�GB��ÍTy�¿�

430B 1,200a[K»SIJ!9�<�dzB9o�x�q 

: IJ!%é#$%=í¥Á´­ßàáÞÑKLTy%>íBo®G?@IJ!AB%ÞÑ6 40au CkeT

y%DE%=í¥Á_ 1/10,000 IJ¥Á,ABF¥Á% 1-2Ö5T=í©jkMæ6��$,IJ5KL%

\]v rB�dB r-3/29^��dBGPY�Spx�qIJ!#$$§%%&'(Ée6p¬~K±H�vI

JY�Spx�_T?@IJ!AB% 40au %DEeK#_LxdB 1,000-10,000 [K»S¼á©9ÆÄu

_MNFTy%Ò9ÆÄu6ÐÑ 1cm¬Lp9§âFSTWOPQÙ9­®S 1-10[¬Lpe�R9 1- 



 

 
S 1. #$$§%%&'(É (TUVW01 XY4Z[%\A]^Aø[2]­�) 

 

10km¬Lp%.#$9§â�dB_ºL�Spx�q5AU,Ê$àá59´pS6.#$$§KL 1,000a

[¬Lp`®Sab¥Á% 5 bÚc%de#$_eCdBfE%ABgÄ_#�hZeijm9ab¥Á%

: 100b%gÄ#$9§âFx�qxGT5AUfg9k¬%ÆÄu_l®SpdBT#$%"m%àá9c

dní6o�Y�dG89gÄ%pqvr»opäÈå,10ïmÚc?5%0Á%ÆÄu_IJ!"9��Y

�dB_ºL�x�qYL9Ê$%Ûme6Ê$9­®So�,s�5Y�G.#$tu%õ�vw9­®

Sxy_Ìß5�Tk:%ë#$_eCdBB|9Ty%�¤_IJ!"9��Y�dÂÃ>Ä|_ºL�

x�q 

: IJCk%�¥Á%$$§_;³�SpdT´�FµMi¸9´pSÊ$¥Á%#$_§â�d+,%z

$!_ 10Óc�T1z$!cG� 100a[Ò9 1/100,000IJ¥Á%=í§M,80%_Ô%×5_��Y�T

hi%{ëäÈå_ÐÑ 10ïm, ¥Á 10
-12

 kg,jk 1g/cm
3
vØÙTkn{Fp°5B�dBT 

2*10
30

*10/10
5
/10

6
 *0.68/10

-12
=1.4*10

32
Ó/[        ���(3-1) 

%hi_xC5LY�dzB9o�x�qäÈåMævÐÑ%-3.5 �%çè,z%ØÙ|kn{Fp5B�

dBÐÑ 1.7mm,5*10
-6

 kg 5%hi,×_|D�dB 10
-6

 kg5%��6T 

1.4*10
32

*(1.7*10
2
) -3.5

=2.2*10
24
Ó/[         ���(3-2) 

9o�x�qhi_� m9��Y�GBFS 430N[%\]9´»d©ô 10,000kmv 1úÒcG�9ÜÝ

�dû÷üýÄ6T 

2.2*10
24

*10,000/(365*24)/{ 4ã*(430*300,000*60*60*24*365) 2}=1.2*10
-8
Ó/ú ���(3-3) 

�o³ñT9,500[9 1Ó9o�Tl}o_L 7~¬Lp�ºopBOP9�®KKLopeF7�q 

 

4. ���$  

: AGB$,�f¾$�56IJ¥ÁCk%���¼½¾$ec�Ty%¥Á%ÞMv��FS¢_Sª½�

$9o�x�qAGB$e6 0.01-1,000ïmCk%ÆÄu,jk 0.01g/cm
3
Ú�T�÷û�Èu¢ SiO2_�§

MeT�9?iÒO9­®S��Y�Spd5_0Á9*§Y�dB_ºL�Spx�qo´T$ÒÆÄu

%�¤6&'_"�$�D%l�ecdBY�Spx�_T0.01ïm ­�0CoÆÄu_*§Y�opB_

ºL�Spx�q 

: 1 z$!cG� 10 �[Ò9 1/10 IJ¥Á%=í§M_��Y�dBØÙFSThi%{ëäÈå_ÐÑ

0.01ïm, ¥Á 10
-23

 kg,jk 0.01g/cm
3
vØÙ5B�dBT 

2*10
30

/10/10
9
 *0.68/10

-23
=1.4*10

43
Ó/[         ���(4-1) 

%hi_xC5LY�dzB9o�x�qäÈåMævÐÑ%-3.5�%çèB�dBÐÑ 4.6mm,10
-6

 kg 5

%hi%��6T 

1.4*10
43

*(4.6*10
5
) -3.5

=2.1*10
23
Ó/[         ���(4-2) 

9o�x�qhi_� m9��Y�GBFS 500N[%\],çöÉ��Ä59´»d©ô 10,000km,Ð

Ñ 112 km5v 1úÒcG�9ÜÝ�dû÷üýÄ6T 

2.1*10
23

*10,000/{365*24*4ã*(500*300,000*60*60*24*365) 2}=8.5*10
-10
Ó/ú ���(4-3) 

�o³ñT13a[9 1Ó9o�x�q 
 

5. �³�9  

: p��%�ô|�e|��Y�d¥Á¢hi%ÐÑTçè�%Y7ose�_0C¬²³�x�qFKFT

fg$%�ô|�e6z%�­� 10 ~Úc|0Co¥Á��ÂÃ>Ä,-10
20

 kg/[56_º9¬p%eT

fg%z$!KL%��6�BZÀ�pBpºy�e�q 



 

: Mi¸%�ô|�e6=í¥Á%ÞM_#$¢ëníBFSl®SpdIJ!%#$$§,%&'(É5

v�ÙFSpx�_T�è>tu·üý�Â÷�üu_$§Y�d­�o?@#$!AB,?@IJ!AB

%:bWpB_ºL�Spd5�KL6:~|k¬%ÆÄu_��Y�Spd/01_c�x�qYL9¶

·¶tµMi¸6T´�FµMi¸­�|` 1,000 bW¬Tk:%0¥Á$v$§FSpx�_T0¥Á$

9´»d#$$§%ÂÃ>Ä6­¬³K®Spx�Zq0¥Á$%fge6�Oo�"�9­�ÆÄu_|

DFSFx�B_ºL�S´�x�_T¶·¶tµMi¸e6 ½�$¢Ê$¥Á%:bCk%¡¢#$|

D�Y�S´�T0Á%ÆÄu_��Y�Spd/01|c�x�q 

: ���$&'%ÆÄu6jk_£8SëYp%eTab0RB%vw9­®Sx¤Y�T#$BFSOP

�dzB_eCopK|¥�x�Zq� eT¦AÉ%­�o§¨=_�§M%ÆÄu6 200K Úce©ª

1_õ¬o�T3AU,Ä«A÷Èt5­�Ûme6rt¬ýu9o®STÅ$ÆÄu9fpjko®Spd

/01|c�x�qxGTAGB$6{��9­Fp¥Á��,�$�D5v&zFSTy�Ú;9��Y�

GÆÄuvKC®8Sb¯�,#$�$¸5¢°úê�9�_�x�qz%¤Me6jk_±~cdp6²

±~|õ¬o®SpdB¯³�x�qz%­�o23_IJ!vÜÝ�d³960Á%!"#$_´�µ¶

zBeF7�qyFS×��° 

: ·<%�ô|�e6 f30mm ¸Ñ 25mm%N1!B I.I.-TV 9­dMN%¹º�ðBFS 2 �BFSpx�

_T{�%»¼OPe6 10
-10

 kg ,12�Ck5%#$àáv½8dzB_eCT#$:v` 5~¾¶zB_

eCx�qxGT��©%íôBn¿1moúÒvôM�dBTKo�0Co�9o�x�qIJ!6��

!%¶·¶tÀ9c�x�_Tfg%À9Á®G ¡BÂÐ ¡9!"#$%¨ 1_�L�dK|¥�x

�ZqyzeT»¼OP9­d!"#$%�� ¡9Ã�d¿ÄvÅÆFxFGqS 2 %è�û%»¼OP

(A¦[3]6 1<e<1.1 o%eIJ!ní_k¬Õx�SpdB¯³�x�_T´Ç~7µKLTYZK¬µc

G�%ÈAý6T́ �FµMi¸¢¶·¶tµÀT̂ É>�ÄÀ% ¡B�É�ÊFx�q� TNew Zealand

%(A¦[4]96TpSµ,Ë: 260Ì, Í: 0Ì5fg9ÈAý_�L�TpSµÀ¢���� ¡9o�x�q

GwFTÎ %(A¦96T�´µfgÚ"%ÏÃ_�L�x�Zq 

 

: 8ú�e6ÐÑ¢Ò(¶�%N1OP9­®S!"#$vÓºG� [5, 6]6k¬c�x�Z_TMNOP9

­d=¥¦§^%Ôêmo(A¦_ÕL�d­�9odBTy%&'9~pS%Ö×_¡Kßc_®S¬d

zBeF7�q 
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AMOR, 45<Vh<60 (1995-1998) 

S2 Khariv9´»d1<e<1.1%Îà�àá%#$%�� ¡Mæ,áB�â5[3]q

New Zealand9´»dV��k45-60 km/s%#$%�� ¡Mæ,ã5[4]q 



!"#$%&'()*+,
Extra-Solar Meteor

-./ 0 (123456789:;<=>?@A)
EBIZUKA, Noboru
(Plasma  Nanotechnology Research Center, Nagoya Univ.)

GCOE!"#$%&'()*+,-./0 3, Spetember, 2009

BC DE (+,FG>H8A)
SHIGENO, Yoshihiko 
(Meteor Science Seminar)

Detection of interstellar media in the solar system

Particle with 10-19~10-11kg (Radius: 0.005~2 !m@1g/cm3) are

detected by particle counters of spacecrafts.

3~30% of particles at 1au  are assumed to be interstellar media.

[M. Baguhl et.al. 1996]

Ulysses Galileo © NASA
• 10-14~10-9kg (R: 0.2~10 !m@1g/cm3),  4.8% (143/3000)
I e >1.0 (Arecibo, Puerto Rico, D=300m, 430MHz).

• 5x10-9 ~10-6kg (R: 10~100 !m@1g/cm3), 3.2% (7,911
/250,000 ) IJe >1.0 (MARS: Ukraine, 31.1MHz).

• >10-10kg (R: >5 !m@1g/cm3), 0.46% (1,600/350,000)

 IJVe > 100 km/s (e >2.5, AMOR, New Zealand).

AMOR: University of Canterbury

Arecibo Observatory 

10-4~10-1 kg (R: 0.5~ 5 mm@1g/cm3, Mag.: -3~ -10) : 1.3%
(59/4,581, IAU/MDC Photograph),

10-9~10-4 kg (R: 10~500 !m@1g/cm3, Mag.: 9.5~ -3) :1~2%
(2/160, Video@Canada) IJe>1.45 (Ve > 46.6 km/s).

e STD: ~ 0.1

Meteor camera
http://www.ne.jp/asahi/meteor/star/index.html

Super Schmidt cameraKSmithsonian
Astronomical  observatory, 1950s eraL

Visible mag.

[M. Hajduková Jr., et.al. (2006)]

•  Photograph in 1983, 1987, 1989 and 1991

•  I.I. Video camera from 1992 to 2009.

•  3787 trajectory data of meteors.

•  Data could download from

   http://www004.upp.so-net.ne.jp/msswg/ .

3722 meteors (~20, May.,2007) were investigated.
Radiant points of Leonid
@18, Nov., 2001.
R.A. " Dec. : 2° " 1°

N meteors: 110 e min.: 0.742
e average: 0.908 e max. : 1.056

e STD of Leonid: 0.051

1

1

1

No. q e  i Ve Vh L abs !"#$%&%'()*&+,-.'.#/0%"#$.%'(

1 1.012 1.909 146.4 181.6 177.9 80.0 50.5 3.6 1/2#'/3*--"'4$5#0/.'/64.7"(8

2 0.822 1.382 211.5 225.5 118.7 65.4 46.9 3.4 9/:;(

3 0.882 1.244 54.2 36.4 134.5 68.7 45.2 0.9 9/*(.

4 0.979 1.208 140.1 200.2 143.0 69.5 44.0 4.6 9/*7"

5 0.916 1.180 54.7 329.8 153.3 71.9 44.3 -0.7 </!&$

6 0.926 1.160 32.9 211.5 82.2 49.7 2.9 9/:4&

7 0.964 1.146 140.3 155.3 116.4 62.1 43.4 3.8 </2#'/3*--"'4$5#0/.'/=7-%.#"8

Approached 2 au to Jupiter

 q: 0.964  e: 1.146
!: 140.3 ": 155.3

 i : 116.4

Asymptote direction: Leo

 q: 0.822  e: 1.382
!: 211.5 ": 225.5

 i : 118.7
Asymptote direction: Cvn

Per

Ori

Leo

Qua

Gem

#Aqr

$Aqr

⦿

!"#$
⊗

%&'(

Cas

Leo

CVn

Psc

Aur

Ant

•  0.99% (37/3722) of meteors on Sigeno’s observations are e>1.1.

•  Trajectory of 2 meteors have been influenced by Jupiter or Saturn,
nevertheless, 5 meteors (0.13%) are supposed to be extra-solar meteor,
among the 7 candidate meteors.

•  Several 100,000 of meteors (< 8 mag.) will be detectable in a year by
stereoscopic observations with I.I.-HDTV camea.

•  Spectral observations for meteors with  hyperbolic trajectory provide
direct information of abundance of extra-solar systems.

Telescope Array for observations of extreme hight energy cosmic
ray. (Institute for Cosmic Ray Research, Univ. Tokyo, Utah, USA)

•  I.I.-HDTV camera is sensitive about 1 magnitude

fainter than a I.I.-CCTV camera since a HDTV camera
have 6 times pixels as a CCTV camera.

•  3 sets of I.I. HDTV cameras will be placed with 20~
50 km in distance.

•  Remote observations and automatic detection.
•  ~240,000 (150 meteors x 8 hours x 200 nights) of

meteors brighter than 8 magnitude will be detectable

in a year?
•  I.I. HDTV camera : ~$15,000/camera

  Initial costs : $100,000 ~ $200,000?
  Maintenance costs : ~ $20,000?

  Human resouce : 2 IJ0.5 persons?

UV-HDTV camera (UV sensitive I.I. -
HDTV camera, above) and I.I.-HDTV
camera with grism (Direct vision
grating, below).

Flux of interstellar particles

Candidates of extra solar meteors

Gem Aqr #

Aqr $ , Ori

Optical meteor observations of Mr. Shigeno

Rader Optical
Particle counter

Approached 5 au to Saturn

 q: 1.012  e: 1.909
!: 146.4 ": 146.4

 i : 177.9

Asymptote direction: Leo

 q: 0.882  e: 1.244
!: 54.2 ": 36.4

 i : 134.5

Asymptote direction: Ant
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UFOCapture,  http://sonotaco.com/

Eccentricity vs. inclination of meteors Intersection angle of images of a meteor

trajectory projected on the celestial sphere.

UV spectrum of a meteor taken by the UV-
HDTV camera above and an objective
spectrometer of reflection grating.

UV-HDTV camera

Meteor spectra taken automatically by a grism, CCTV
camera and UFOCaptur. (Dr. K. Maeda, Mikyazaki Univ.)

Stereoscopic and spectroscopic observation system for extra-solar meteors

Conclusions
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TUVWQParticle counterKXYZ10-19~10-11kg

([\: 0.005~2 !m@1g/cm3) Q]^_RS`

abcde,OfghijklN`

Ulysses Galileo © NASA
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•10-14~10-9kg ([\: 0.2~10 !m@1g/cm3) : 4.8% (143/3000) e
e>1.0 (Arecibo,4phqr, s\300m, 430MHz)`

•5x10-9 ~10-6kg ([\: 10~100 !m@1g/cm3) : 3.2%

(7,911/250,000 )ee>1.0 (MARS: tu5v8, 31.1MHz)`

•>10-10kg ([\: >5 !m@1g/cm3) : 0.46% (1,600/350,000) ew
xyz > 100 km/s (e>2.5, AMOR, {|B}B5@~)`

AMOR: University of Canterbury

Arecibo Observatory 



�;no
10-4~10-1 kg (-3~ -10W): 1.3% (59/4,581 )i10-9~10-4

(9.5~ -3W) kg:1~2% (2/160 )ee>1.45 (�xyz > 46.6

km/sCIAU/MDC����C�8fQ���no)`

�����
http://www.ne.jp/asahi/meteor/star/index.html

SAOQSuper Schmidt camera

�1950���
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�p?tg�+,� (41.7 km/s) Q
yz��`224/835 (27%)e > 42.1

km/s (e>1)C5/835 (0.6%)e > 46.6

km/s (e>1.45)`
�����1.3km/s (e: 0.11)?

�y+,�Q�xyzi
e > 1Q��`

M. Hajduková Jr., et.al. (2006)

IAU/MDCQ�����A��
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•  3787¥Q+,£¤�BA`

•  1983, 1987, 1989, 1991�¦����`

•  1992 ~2008�¦§KI.I.+����¨5`

•  http://www004.upp.so-net.ne.jp/msswg/
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No. q e  i Ve Vh L abs !"#$%&'

1 1.012 1.909 181.6 146.4 177.9 80.0 50.5 3.6 ()**+,-./012

2 0.822 1.382 225.5 211.5 118.7 65.4 46.9 3.4 3)45678+

3 0.882 1.244 36.4 54.2 134.5 68.7 45.2 0.9 3)9:;+

4 0.979 1.208 200.2 140.1 143.0 69.5 44.0 4.6 3)<5*=+

5 0.916 1.180 329.8 54.7 153.3 71.9 44.3 -0.7 >)6?+

6 0.926 1.160 211.5 32.9 82.2 49.7 2.9 3)@ABCD+

7 0.964 1.146 155.3 140.3 116.4 62.1 43.4 3.8 >)**+,E./012
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 q: 1.012  e: 1.909

!: 146.4 ": 181.6

 i : 177.9
Á(ÂÃ�))�

Ä,£¤�|ÅBÆ©Ågh�ÅBÇÆ
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 q: 0.822  e: 1.382

!: 211.5 ": 225.5

 i : 118.7
Á(ÂÃ�ÈÉÊMË�

Ä,£¤�|ÅBÆ©Ågh�ÅBÇÆ
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 q: 0.882  e: 1.244

!: 54.7 ": 36.4

 i : 134.5
Á(ÂÃ�Ì@4�
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 q: 0.979  e: 1.208

!: 140.1 ": 200.2

 i : 143.0
Á(ÂÃ�ÍÉ)Î�

Ä,£¤�|ÅBÆ©Ågh�ÅBÇÆ
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 q: 0.916  e: 1.180

!: 54.7 ": 329.8

 i : 153.3
Á(ÂÃ�Ì@4�

Ä,£¤�|ÅBÆ©Ågh�ÅBÇÆ
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 q: 0.926  e: 1.160

!: 32.9 ": 211.5

 i : 82.2
Á(ÂÃ��Ï��Å�

Ä,£¤�|ÅBÆ©Ågh�ÅBÇÆ
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Ð,K¾2 au¿À

 q: 0.964  e: 1.146

!: 140.3 ": 155.3

 i : 116.4
Á(ÂÃ�))�

Ä,£¤�|ÅBÆ©Ågh�ÅBÇÆ
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•))�KLMN«x¬eQ����: $ = 0.05`

• 37/3722 (1.0%) ee>1.1`

•»¼7+,QÊÕC

• 2+,¦Ð,Ö½,Q×Ø_ÙM*i
ÚÛ&lN`

• 5+, (0.13%) ¦!"#$%&Á(?
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Telescope ArraymnojkJpq
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• 3ãQI.I. HDTV�¨5_20~ 50

km«)Zäå`

• æçRS3qèBhno`
• 8WéêQ+,_�OK~240,000

�150¥%8ëO%200ì�RSíî?

• I.I. HDTV�¨5: ~150ïð/ã`
  ñòóª�1,000 ~ 2,000ïð?

  ôõó<�~ 200ïðö�?

  ÷øó<�2 ùÆ0.5÷?



AMOR (xy,i1.z)2{i|OP

38<VH<39

45<VH<60

J.W. Baggaley, et al. (2000)

 >10-10kg, 11-2úQ�BA 
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•I.I.-CCTV5m347.056w2C�{�OP�
��q0.1%�RSAB?

•I.I.-HDTVmFOV: 60°w234�8.056q�T
MN�C��mR~ 200w234�3.056�

•MNOPQ%&RS2TUVWXYZ[P\
]^_`a�

•I.I.-HDTV���:;<=�C����_C�
{�OPg�F�iE����
















