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Faint Meteor Search of Leonid, 2001-2003

OHNISHI Kouji, YANAGISAWA Toshifumi, TORII Ken’ichi, KOHAMA Mituhiro,

McNaught and Asher (2001) predicted the Leonids Meteor Storm in 2001 due to the 4-rev (1866
yr.) and 9-rev (1699 yr) dust trails of the Leonids. To measure the flux and magnitude distribution

of very faint meteors, we performed deep imaging telescopic observations with the cooled CCD camera

toward the radiant points of the Leonids. We observed the Leonids meteor storm Nov.18 UT 2001, and -

succeeded to separate the radiant points due to the 4-rev and 9-rev dust trails (Yanagisawa et al. 2003,
Torii et al. 2003) and we also succeeded to detect the faint meteors under 10 magnitudes (Kohama et al.
2003). The flux of faint meteors increases with the population index of 2.4, and the flux was obtained
as (4.2 +2.1) x 107 *km™?s™" (mag< +12). We have found no apparent cutoff of the flux at brighter
than ~ 12 magnitude. The size of meteoroid of 10th magnitude meteor is a several tenth um. Such
small meteoroids are not the meteoroids of 4-rev (1866 yr.) and 9-rev (1699 yr) dust trails, because it
is considered that they cannot return around the orbit of dust trail due to the solar radiation pressure.
Thus we have to consider the new physical mechanism to create such small meteoroids. To established
the property of faint meteor distribution, we also performed the deep imaging telescopic observation at
the duration of the Leonids 2002 and 2003. This paper describes the detailed observation circumstances

of Leonids 2001, 2002, and 2003 and the preliminary result of faint meteor distribution of Leonids.
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1 Composite image of meteors by 180mm camera lens
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2—2 Line Detection Methods
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% 1 Equipment parameters for line detection method and faint meteor serach in 2001 Leonid

direction equipment aperture focal length CCD exposure frames
1) Takahasi, €160 160mm  530mm N.I.L., FCC-104B 10s

2) Takahasi, €160 160mm  530mm Apogee, AP7 10

3) 180mm camera lens 64mm 180mm Apogee, AP7 10

4) 180mm camera lens 64mm 180mm Apogee, AP6 10

5) AKENO 20cm 200mm  800mm Apogee, AP6 20 757
4) 85mm 56mm 85mm SBIG, ST9E 15

5) RIBOTS 300mm  1000mm SBIG, ST8E 15 411
5) RIMOTS 300mm  1000mm SBIG, ST9E 15 305
5) KISO SCHNIDT 1050mm  3300mm 2KCCD 900 5
5) KSC SCHNIDT 500mm  750mm 70mm film 180

4 RIBOTS Images

SRS - BBRAD 2 BRI,
RIBOTS (MILIEEENT, £EXTA), RIMOTS(&
RIS, BRI &1 v F—% v Mk
CHIE L. SO R R T o T, R 1
2. R TRE AR R LT i & B CCD
D—EwR LT 4. ®5ix FnEh. RIBOTS,
RIMOTS Ic L BHRTh D, TN HOFEDRHR
RERIL 13 SR TH S,

4-2 2002 L LERZEH

2002 0 L LEHERE, BATIZ11 A 19 HD
BT, BLOMERIC 1767 & 1866 FEDF A b b
LA M & DTRERDB TR OEESBIRITE 5 L T
XhTuve, FERC, 11 8 18 AOBTH, 1965 4

5 RIMOTS Images

DFZ b kLA L DR REORE O FTREME R
FEN TV, 2T, 2002 4 L UEEREREOBIH]
3. 2002411 A17BLV 20 BETo 3 BHE, E
MR BRI BRI TiTo 72, ®6 1L, 1965
EDTIZED L UEREEOHEDER THD,
HEIT L LT, 16cm RS L D 17T HD 19 1 45 ¢
21 DB 20 : 44 : 59 FTD 506 Fra HIR L THERR
L R, L UEREROTERHMS 5(+2), BIER
E8(-2) Thole, TD7T v AL 9FRRFT
6.5 x 10~5km 25~ T, 2001 &L FRROMETE
F2ITRASR 11 EEE TRIETE 2, ZO Flux X
2001 EDEDIED 9 HETOMLIFER L THY . K
VREIC L ARERN D o T2 EZ NS, KBTI
85mm 5% L > K12 11 20 12 7 ABRIORER T
b5, BIE MOT—F bEDE T THD,
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#* 2 Equipment parameters for faint meteor serach in Leonid 2002 and 2003

17-20 Nov.2002

EVRXE BHALERERIET

equipment

aperture F CCD

exposure frames

Takahasi, €160 160mm 3.3 N.LL., FCC-104B 10s 5040
Takahasi, €160 160mm 3.3 Apogee, AP6 5s 6583
AF Nikkor 85mm  56mm 1.4  Apogee, AP7p 5s 3508
AF Nikkor 180mm 64mm 2.8 Apogee, AP7p 5s 3119
Nikkor 24mm 2.8 Apogee, AP47p 10s 1297

13/14 Nov.2003

eI ANSEILBIRIRT

equipment aperture F CCD exposure frames
Takahasi, €160 160mm 3.3 N.ILL., FCC-104B 10s ~ 1000
Takahasi, €350N 350mm 3.6 NIL FCC-420B 10s =~ 700

6 Meteor due to 1965DT in Leonid 2002

4-3 2003 £ LERER

2003 4 L USEREROTFRICEIIUI, 11 A 14 A
DEATHIZ 1499 FEDF R b h L —/ 852030,
Vaubaillon {Z &3uf ZHR=120, Esko Lyytinen iZ
S, ZHR=200 IZEDFENH D L FHRIN T
7o &L 1499 F DT IZ L ARV REEE D
(2. 11 A 13 BAb 14 BRBACHEIT T, REFRASE
ILHZERIE S TV DATEIFO O£ 35cm HFEEE &
AR 16cm FERSC L ABRIEZ B ko7, FRE
IZ4T> TV 5 85mm, 180mm + IT DEEIRER. &
BRI VO L LEREMORELRE LTS, &
%, DESEBNEED TIN5 FETH D,

RAui” 0 fkwr ™ f6)
9
(4} S
—

w
T

25
F

b Y

° 1 1 | B
19.5 19.6 18.7 18.8 19.9 2¢c z0.1 202 203 20.4

Time (UT)

X 7 Flux due to 1965DT in Leonid 2002

5. BLREDRENE

T ZTid 20014, BAEFEURET 20cm. RIBOTS,

RIMOTS @ 3 >DOEEHE, BILU, KBV =23 v

I (Nishiura et al. 2002) DOFETFEREZADE T, B

VREDFEZ RO THI, R 3 ITRH SRR
EORETH D,

AKENO,RIBOTS RIMOTS (1. FiAEg#H
7 b PIXY2 12T, HEOEFEBRZE L, FHK
BI_RTEBRTF =y 7 Lz, PIXY2 THHE
NONELZEEONEIIERE 2 DD L TITio
7eo D 11X, AKENO BHIFT CHRELHEAICER
EET4 CEREEZE=F— LI ET 5%k &
L7, #BiZ. WATEC # Neptunel00 {Z Nikon ®
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# 3 Detection number of faint meteor

Name field of view (°x°) Liming mag. total time(s) total number of meteor
AKENO 3.1 11.5+0.5 15140 ‘ 31
RIBOTS 0.60 1254+ 0.5 6165 5
RIMOTS 0.52 12.8 £ 0.5 4590
KISO SCHMIDT 0.5 11.5+0.5 4800 1

OO

Count/6min

16 165 17 175 18 185 19 185 20 20
uT

obs.

Count/6min

16 165

[2 Aero & Riboots O Rimots |

9 Time variation of telescopic observation.

50mm(F=1.4) 7 AT LV X%&ER L, BORMBSR
X 10 2T, EEECHBILIZRED S bR b
BV2DNIDNWTHET A LN TE, £D 21T,
T2 OHBRRIERE 0.5 b &{E L. CCD B
BEOBRMERNOBHEZZE L THEL, Z0
20IIE O TRVW—E% L, £ZC. 2T
FEDHBRERIMRE 0.5 B L RE L7 SHhE Moo
ZIED CCD ER LML LT 5,

X 8 iX. 180mm Zikl L X2 & B FB ORI
Z£#), K9iX. AKENO, RIBOTS, RIMOTS T
ORHREOREER &7,

10 4%, 20014 11 A 18 A (UT) ® AKENO

B 10mag|——
WM9%mag | |
8mag
M 7mag
W 6mag

n 3 HIL
| [T L)

16.5 17 175 18 185 19 195 20
Time (UT) 18 Nov. 2001

10 flux-magnitude diagram

20cm TOT—F % Mooq TTERNG 11 TR ETH
B ENTNOFEDOELD 60 HBEIEA R L,
2B TR & 18:00(UT) #iicE—2IZEL T, £D
#Hp o < VD LTHTARFVRND, £, 2D
ERIIFEFITALS . 1 REBEVMETH S Z L A3n 5D,
Z ORRFHIRER BT AT L B AV REDOEE DO
FLRICERIZSHD, Tz, Fx O LIZHR iR
B L UERERCER L-RETHDH EEXD, 7
B, IZTROZ EIZEB LTUELY, BDVHRED
=713 18:10-18:20(UT) & #EIN TV (IMO
2001 1E7), —H. Fx OBRIOHKER. BOHKED
E—2i3Zhnd D 10 505 20 R ETVWAD LS
IZRZD, EBIZ, Myy=9mag & M..g=11mag %
WAL AL 11 BEEOFHELIZRNE—7
Bz TD, £, 1DV (mag< +3) EDE—
7 LR OREO Y —Z ITEERTHY . Zhud, /b
XVREBE DVHAEA TND I E EFF LR,

Lol 10 SROFE YA X138k 10 I 7 0 2E
Thd. ZDEINSBRYA XOFREWEIL,. KB
NEEFE CRREO#HE F2 1 BREIS Z LIXTEED
WZhvy, $ebh, BRISNZRR REIX, 9 BUFHET
R 4 ENRRNMICAR SN/ NS RREWE TIIH V£ 5
R, ZOZ %, EDOL D IFERTIUIRVORE
A
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¥ 11 flux-magnitude diagram of Leo 2001 by
AKENO 20cm

ENENDIEE COMRFERDOFE L 0 RS
Z L OFPBRFFRSRO b, T EEST, Sk
OFBOEERDIZOPK 11 THD, ZOEHRR
ERORBEFERIL. TEEND 12%EE T, KE
DRI 2.4 DRETHRITEML TV B3EHD
Dofe, Eio, FOFEIT 4.3x 107 *km 2572 (mag<
+12) Th o7z,

—7%. IRRAERONEL S, ETF 4B LI,
R UHELTH -T2,

EZAT, 2001 EO L LERERO & iz
ONDY T AL —BENER SN TV D (Watan-
abe et al. 2002), ZHLHD S H, 17Th56m(UT) &
18h29m(UT) @ 2 2D T A 7 —BRBDRIEE»Hh
DREE, IR 2.4 ThHholk (REEROT—F X
D)o ZHUTL. BVWREDORBEEIMONE E—HL
TW5, D77 AZ—HGY, HERIZEBES HER,
FES A FHNE A R ZBE LRI R & RS A
FOSERER LT Z LI K B LAFIRE TV D (Watanabe
et al. 2003), ZDZ Lk, HWDT AT, EiTk~
ERO DT R MBMELNTWNBZ L ERE LTS,

DY ARG LIRAEORE D, BiE
EIZ L DR EOTEOBMN, BLUN Thbo~x
FRIE—BT DL aBbED L. ROL S eltsh
NEZBND,

(7 FAE—BROL S RRERI A NHEELK
BO/NSBRE A NeED L) IR IR &
TW5, ZOREORRIZ, #A MEH LICKL HEZE
Dy, KEBEOBEZ L 57 X FNEROBRNC L B H 0
M HIRVDS, ZOREDEE -REHIZ, DT AD
A NEEN—FERE L 25EA RBRETHS,
H A SORREITEED KED/NS R F A ME, EFICE
STLERLTNDDS, HIERE &2 T2 2 AIZiE, FRlEE
bRV LRGE LORAATH Y | ERSIMEICRD LD
REEVREE OB 2 o=, £i=. TOHTIL

INHDHF A NORREIZ L DIE Y A bOYA X554
I, RS A MO & F R MNEEEIZ L DAED
_EIPREHRIKIE L, TORERS, KEL 2.4 DE
EES T3, | ,

INSDHEREFEND BT-DIZ Y, KB DOFT—4
BRI E &b, TREWEORE, TBOET VOB
EDRVETH D,
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