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Research of a forecast of Camelopardalids meteor shower
Mikiya Sato*
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1-1. EVAEFREFLZORRE

XD AJEFLERE (Camelopardalids) (%, 2014 FELLATIC
E, FEFoLHBINTEIN TV oo H LW A
HTH D, 1AU (HERERLFES) OMEEMREICITE £
NTWRWA, T—F 7 U A MIEEESNLTEY, i
SREE 5 D IAU No4S1 & | B30 CAM MBREL TV D
MEHTHD,

MERORKKIL, V=7—2 (209P/LINEAR) T
HDH, ZOERIT, 200442 J 3 HIZ, LINEAR F'r ¥
=7 b (Lincoln Laboratory Near-Earth Asteroid Research
Project) IC L W HR SNz, ZOHEEOHPIEESRZ LR 1
IR, ANREMAK S FT, KREBEOERHMERIZ S
FID, mHREERENIB L Z 097au TH Y | ITH AR

T CHUERHIE IZ BRI 9 2 L8 & FFD, 2014 D [ENFEEIL,

586 HIZHH SEAE UHERICHEL L TR 1255k &
i a9 B < BLUAI S 7= (ICQ, 2014),

1-2.  SEfTHFSE

BEREOPIE DS HIERBLE I T 55D Th o727,

HEEAPLH G2 LTI SICRAROHEN RSN T
Wiz, WHERL Lyytinen I, 1818 4ELIRRICRER RN 5
B SN A NPT HE A N« ML AR 2014
FIZHEIT D52 2 AH L TW5 (Jenniskens 2006), &
52, m¥ 7 O Maslov K23 2010 i, 7T AD
Vaubaillon G723 2012 4EIZ, ZHNENH A b« L ALD
BETIC X 2 2014 FEOWMEHOMBLZ THL TND, I
LER2IZEE DT,

Lyytinen [KIZ & 5 T# ClE, WA O HBBFEIZ O
TIEE KL T\ o 7228 Maslov [ & Vaubaillon Kl
FRENOMZEN S, ZHR CRTEEIE 1 BT EL) T
HLXALORHBEOTHEHE L7 (Maslov, 2010;
Vaubaillon, 2012),

1-3. A#FFEOBH

TOXHT, FBATRICL o TTTIRTREN TV
XY AUERBEHTIEO 20, MERNBORRK L 72D 4
AR« BUANERRT S XA NOKHEHIE, BRIE
DR RHTTH 72, —HRENT R RER RETOWLEIZ SV
TiX, RN DT DN TRAZED I L. R E BEHREMN
KELBRABED, YIal—va Vi HEICLAF AR -
b LA NOARLEI b AHEE R DG D ARt E <
2%, EBRTRATHIZ 3 Z LD THIT. B EEN
ELTWD, 22T, AOHGEEFEEZ HWT 2014 F0 4

# 1. V=7 —=5 (209P) O#lLE H &

HH AfE
T H AGEE (T) 2014 May 6.32419
i H REERE (@) AU 0.9694580
B (o) 0.6725839
FH R (o) © 152.39315
A RERE (Q) ° 62.82447
BUBEMERL O 21.24342

Kinoshita (2012) £ Y

AR FLANLVDOMNEEZIHIZYIalb—a 3562
L. THREEROHRELHOT ZOICMLERRRTH
7,

Fo. BAROBRETIE, Z0HEEIEEE KRR R
HTHD72D, ¥ A ORI EITRIHEE ORI D,
— 5T, AT RO THMEBEIIREL . —RE1K
ELEHTAHLANVZEL TN, TOX I RIRWTFT
Holmd, SHICHBIEOTHMBEREZ LT Z &I,
FHTH D L Eni,

PEizXY, BT EICLZ2 THRIIH-T2b0D, Y
=T —EENLDHX AR hLA NV EVIalb—Tay
FE L. 2014 FFD X AERERED THRICH T 2 HRE

2. FATHITEO T WA,

= AAe “X ° l/ l/
S Tz on SN T MY e
oA
6594 1903 BbHERE
Lyytinen 7155y 1909 b EE 1)
63357 ~ THF497%) 1818~1914
THE18%) 1898~1919 200~300
Maslov 2)
TIEE555y 1763~1783 50~150
Vaubaillon THF4057 BT 1803~1924 100~400 3)

1) Jenniskens 2006, 2) Maslov 2010, 3) Vaubaillon 2012
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EHOTZENEETHD EEZ, TNEARIEDOE 1
DOHMEHE L, £, HEBRICEROBIIRS &
L, PHROZYUHEICONTEREZMZ LI LEHE 2D
By & Lz,

2. BFEEFEE

2-1. RBREOHEER

BER R OLIE BTN\ T, 1898 4ED Al LAEE D &
., KT —BRICL->THEShEZbOEHEHA L
(Kinoshita, 2012), ZALLARTDEIFIED & DIZDWTIE,
ATRIZE D 18 FORIFRFOHIBEERZ S LI 45
DEERESIC LY EDIFE-CTEHEL a2 HERLE,

2-2. HFRAF+ FLAADYIal—LarEE
AR NLA LDV 2 b—3 3 VEFEIZIL, Asher
(2000) 12X 0 A&, F£7= Sato (2003) [Tk > TKE
BERAMERICEA Lo FEE AV, 2ok, &
HHHR A AR s LA ALEFALDOFRETHD, Thb
B, BEREEYROU A AGBIEEEIC X A b (EK) 2K
HLU, A« FLANLDMEDY I 2L — g VEHHE
EHE LT, XA MOBHAMIE, LHRICBT R
ROTEE) 717 kN2 ORI TR & Uiz, BEIFEICIE, 8
HE, EERE 3/NEKE (SR RNTFR -2 F) A
DRI N EBE L, 2B, KEGEDORBEIIZBEL TV
e, Elo, ERENGOX A NORHR I, 1803 4F
~2009 FEICERE LIz, & SISO Shiz & A
FORBELEZTHZ L BEBEZLNDLN, BRIEOHED
FHEINREL D&, —BOICREVEHICHIS L
JoZAR s FUAMIEET R NEEN/NEL 2D, A
BEHBA~DBEENNESL o TW ZED2HEIY,
DOFPHCEY L HWr L7,

2-3.  WEBEOHR

HA Ko N UANVET IC I D HBRBIC X5 PR,
BEIZBWTHELEHYL SN TWARWVIRITH D, EH
E, WBEOHBUZB T 2RI LR THZ L2k > THY
BHEEZ PHT 5 FEEINETESTEREN, XA
JERBEBEOLG AL, 2014 NGO T OHBL L 72 5 Fia it
ThY, ZOFEEXHEHT LI ENTERY, £Z T,
H AN FUANDZIPNMAT R & D B OV 2R %
WRL, ZOFr—ALWikT 52T, HBHBEL T
THZEELT

3. KR
3-1. 2014EDOF R b « FUANDOHF

BZ R FLALETFT LDV I 2l —a VEtR
ZAT o T2 HE T 1803 4E~1909 4E I KRR EF L 72 BRI
FA NP IS, TO®RBKT D 2 KDX A K- kL
AJVIA, 2014 EICHIER S HEET 5 Z I L2, T
LOFZEZAN s FULALVDRNEERIICE LD, £
HOE R (MERBUER) ISR A XA b - b LA VDS

X 12Uz,

X 1.2014 4RICHER 509D Z A b« b LA L.

INHDOX AR« hbA VL, #iEkE 0.001 au LA
PR L TRY . MEHOHBUCHE ST 5 AR &N D
DTHDH, XA NBEENSLEH LZ3EE X, 2m/s LN
THY, —RAICIIRE RO F A MREL L, HDE W
ENEGENDZEHHEINDIRIMTH o7, BETIFA
X BAREED 5 A 24 H 6 B35 55 ~7 125 4y () T
HY . ZOREEE E P LICREBO MBS I N DR
WTHDZ LM LT, BATSE (R ) LT 5 &
| BEEREOENH DN, BLETOMME—H L, 7
BHAERNIZBWTIL, BRKORRHEISBRHICHTZ
HFR R BRNIIRE R R TH -T2,

3-2 HBAEEOHR

XD AERERIT. INETICE & F o HEBLREED
RNz EDORDLE i U B A2 HER T 5 2
LWEARFETH Tz, 2T, AEOF AL - FLAL
SHRME L TZr — A T b RN AR BEE
HEETHY, Z<DOFA N PLANLBELE-THE
EREHEE L, 220 F A N OKHHEEE D FE ) /s VR
ERFE L, ZORFE. 10 AV w 5 i 28 (October
Draconids) (23155 1946 =D X A K« K LA IV D3AR D,
FEESIIL C VDRI H D Z E N L7, 10 HD W 9
VEVREBED R R, NEEEHINK 6.5 4O AR 1EE
HEETHAYyab = F ) —=HE(QIP/
Giacobini-Zinner) T 5, 10 A Y ¥ 5 EEEEEED 1946
EICHAET D4 A R « FLAIZONT, EENFIHE L
TR ER 4ICELEDD, ZOBRNS, 1946 F£D 10
A Y@ ) EEFRREO HBLUZIX, 1900 45~ 1940 4E (R K K
PO SNIZT A NBERLT DX AN« R LA R
G Lz, Znbid, #ERE 0.0012 au BLH
OEBECHGE L TER Y . ZTOBTRFZIX. 1946 4 10 A
10 H 3 WF 45 53~4 15 2 4y (HE5URR) IZEER LTV 5, 4
ReD HBURIIE, RIERERE & RELIN D L5 R T,
ZHR %, 90,000~15000 IZEL7-EEZLNTWVD
(Jenniskens, 1995), Z iU % 4 [\ HBLHIEHER] 0O FL¥E &
LT&E2HZ LT,



F 3. TDAJEFRERED 2014 FIZBITFDF A B« LA LD

TR T KT B B T R T M O AL Vg

AH (=37 PN (au) R IR% IR (km/s)

(U (U (2000.0) (m/s) ) )
1803 2014/05/24.28  06:36 62.833 +0.00099 +0.11 0.015 122.66 +79.19 16.18
1808 2014/05/24.27 06:35 62.832 +0.0010 +0.09  0.012 122.66 +79.19 16.18
1813 2014/05/24.27 06:35 62.832 +0.0010 +0.08  0.012 122.65 +79.19 16.18
1818 2014/05/24.27 06:35 62.832 +0.0010 +0.08  0.011 122.65 +79.19 16.18
1823 2014/05/24.27 06:35 62.832 +0.0010 +0.08  0.011 122.65 +79.19 16.18
1828 2014/05/24.28  06:36 62.832 +0.0010 +0.09  0.012 122.65 +79.19 16.18
1833 2014/05/24.28  06:36 62.833 +0.0010 +0.10  0.014 122.65 +79.19 16.18
1838 2014/05/24.28  06:36 62.833 +0.00099 +0.11 0.016 122.65 +79.19 16.19
1843 2014/05/24.28  06:36 62.833 +0.00097 +0.13 0.019 122.65 +79.19 16.19
1848 2014/05/24.28  06:37 62.833 +0.00097 +0.14  0.020 122.65 +79.19 16.19
1853 2014/05/24.28  06:38 62.834 +0.00096 +0.15 0.021 122.65 +79.19 16.19
1858 2014/05/24.28  06:39 62.835 +0.00095 +0.16  0.022 122.65 +79.19 16.19
1863 2014/05/24.28  06:40 62.835 +0.00093 +0.18  0.025 122.65 +79.19 16.19
1868 2014/05/24.28  06:41 62.836 +0.00090 +0.21 0.030 122.66 +79.19 16.19
1873 2014/05/24.28  06:44 62.838 +0.00086 +0.26  0.035 122.66 +79.19 16.19
1878 2014/05/24.28  06:47 62.840 +0.00080 +0.35 0.046 122.67 +79.18 16.19
1883 2014/05/24.29 06:51 62.843 +0.00068 +0.50  0.067 122.70 +79.18 16.19
1888 2014/05/24.29 06:54 62.845 +0.00058 +0.57  0.070 122.72 +79.17 16.19
1893 2014/05/24.29 06:57 62.847 +0.00044 +0.67  0.082 122.74 +79.17 16.20
1898 2014/05/24.29 07:03 62.851 +0.00025 +0.81 0.097 122.78 +79.16 16.20
1903 2014/05/24.30  07:10 62.856 -0.000045 +1.04 0.12 122.83 +79.14 16.20
1909 2014/05/24.31 07:25 62.866 -0.00061 +1.51 0.15 122.93 +79.11 16.21

HEBRE IR OE 5T 501 L, AL LA LVOX
A NOEE (RE) Thd, HxOREHIZBNT, ¥
A NOEEORIEL 2 AMEIZ TIME] B D, i,
ZAR « PUANOBEIEZESNREEZETRMETH
Do XA R FUANVIE, —EECAEEEE (BURd) 23
%L DI ONT, BIEKIEIXTEINTEHEEN/ NS 2> T
W<, —T, HFERENOZTDHEBICE ST, Hxiz
HEL, ZOBENELL T, IMAEIL, EHZ2 %1
RWESGE LT 1 BIRE (1 A%5H) OF A MNEE
T DEREOF A NLALDOBEEOHTREND,
AWFZETIE, K1k > TR,

fM=At0 / At K1

2L, At FAR L b LA LD SN S
T & AT D R T A 1R, RO NX N gD &
ZF o Tz EARE L7 BRIC — BN B I 5 i & AR
LM TH D, BEEZ TR OEEA R ERTE L
LA, nBFEOZ AN - LA AD M EIE, n
D1 Lo T, ZOBEPRED L TN Z LT 5,

F9, LOEUEL 2D 1946 D 10 AV v O JEHE
FEIC DWW M EZ G L7, ZoFICHiskicEEE T 2

A e b LAV, 1900 F~1940 2 L7z 7 KT
HD, AHRHIEME L OMARZ & AR 2 5
J& L7 i uiE 72 & 220 S AR KR O ZE DR 17 /[
WEPFLTWA 7, Hiflz M 2R T5Z & TF
AR FUANBRIEORELZRDTZ, TOMEIX, 2.67 &
ot

WIZE D VBB OWT B E LTz, RKIFED S
RKOONTZE Y AEREREDT AR « P LA E, 22K
2201445 A 24 B 7 KR O 1 ReILANICHEE T 5,
B 02 1%, FHTRE WA, FHE SN 5 ke R 23
THTHDH=H, SEIZHOWTIZRIELY Ml % Bz
MELCTEEERDD Z LT L, TOMIE, 091 &k
Fof, LIER-T, IMIEIZL DX A b ORE % i3
HE, 204 FEOE D AEREREIL. 1946 FED 10 H D
D HEEFERBEICKI LT, K300 1 (34.0%) & DFER L7
277,

N T, BEREDOIEFEICOWT OB EITo72, [
CIEFEOSHEIZIE, BRIEOEEIFERLUE N K E <
AL LRWIRY . IRIER CREICH A MR SN 7=
B, M T OB XD HERI T, B D REE Ot B TR
HEOTZT 52 ENARETHD, LnL, SEIO K
IR REDE S EMZ KT 2558101, ZhEh

#4.10 HY w D JERERED 1946 FITBIT DL XA b« LA LOIRW.

H AR HR T a4 RIS oG] t™M T R Vg
A H MERl ORI ERRE R ZiN S IRIE (km/s)
U7 (UT) __ (2000.0) (m/s) O O
1900  1946/10/10.17  04:02  197.003 -0.000054  +2.76 0.17 262.27 +53.95 20.45
1907  1946/10/10.17  03:58  197.001  +0.000047  +3.14 0.21 262.25 +53.96 20.45
1913 1946/10/10.16  03:50  196.995 +0.00064  +3.31 0.22 262.22 +53.99 20.44
1920  1946/10/10.16  03:46  196.992 +0.00088  +3.83 0.26 262.22 +54.00 20.44
1926  1946/10/10.16  03:45  196.992 +0.0010 +4.86 0.33 262.21 +54.00 20.44
1933 1946/10/10.16  03:45  196.992 +0.0011 +7.15 0.51 262.22 +54.00 20.44
1940  1946/10/10.16  03:46  196.992 +0.0012 +13.86  0.96 262.22 +53.99 20.44



DERREOIEEDEZNKRELEETLEEZ LN N
bThHhD, 5. HEEOEEHEZ RIHEE U CTHEMESR
ERATHZ L Lz, ik, EERBMERELS IO
HEMERRI RS & HIC lau DAEICH D ERE LT
EOEHJRTTIIN, EEOCBUMN»LRDHNSD, JPL
Small-Body Database Browser (Z XX, V=7 —HF
(209P) DIFEMEERIT 164 %, Py ab = - FrF—HE
(21P) DOIEAEZERIT 10.5 5 TH D (JPL, 2014), 7wk, &

EDOBMEDTEFH IOV TUTHEFOLELRE X BN D,

AENE & HITEEEOTEB E B ke L Tz & He LT
MET 2 2 &ic Lic, BEERTIE, &0 AJERERD
BERIEOFNR, 10 AV @ o EHREMORBRAELD b 5.9
SEREUN, %@%&i n7 Ay —VEMHALTEY, X
FEDS 100 515 5 B BIC S EMDEL o TREND LD

;*%6%60Ltﬂof\59%®%ﬁ%ﬁ\80%®
WEAEITHY T D, THICERFINLATIEEZD
nNoid, oSN FESEOEE, &0 AVEREREOH
BIHEIE, 10 AV w 2 JEFEEEED 230 /00> 1 FRE L GHHE
INHZ LiThoTl,

b dn, thﬁﬁx%@%ﬁE(‘: BERIROIEBE I
LHRMEEDETY wmﬁw%@hﬁm%ﬁ@&ﬁ
X \w%ﬁmnoﬂbwvfméﬁ®6m S0 1R
EOHBBBEATRINGZ & EloTz, 1946 40 10
AV w o EREREIZ. ZHR T 9,000~15,000 T&H > 772
B, 2014 FDE Y AJEFEREIT, ZHR T 13~22 BRED
HBBECTH 2 & TRIINDRERNIRD iz, T
FATHIFRICHKT LT, BEZ 105D 1, HDHVIEZENLLT
DHBHFBDOFRME & 72572,

IS —EHDOTFHRIERICOWTIZ. MR THATE
F R IBE L. ERICEIEAT (R, 2014),

4. EE
4-1. BRARR L BARA

AR H D 2014 4F 5 7 24 BI2iE, WREEZICR T 548
RO NT AV A KEEEZ OIS, &0 AERERED
HEMNBR SN, £72. 7~F = 7 EROBEIR T 2 F]
MLUZEBERBIICBNTS, &V AMKRERE Bbh
fok 23 Bl X Lz, IMO (International Meteor
Organization; [E BT 2MAE) (2 X 2 IRIEBII O FHE R
(IMO, 2014) & EARILCRIC & 5 BB OF R (A
2014) &P 2127 d, IRGEBIORER T, 5 H24H6
B 42 4y (B 12 ZHR = 19 ORKABHl S, —&
W L7z 8 IR 21 43 (5K 1T 2 RIB Ofk & LT
ZHR =20 BB SN TV 5B, ZNENOBKIFZEBT 5
BT, 2hEn 74, 34 L4070 BREICOW
THRATE DL, BFE DT LBPEICH L TREL 2o T
W5, MR, FSE O IBN K EECE > 12720
BAARZRL, WO LTWLETEIEZLONL T 2N
(IMO, 2014), A FEERIE CiX, ES KB A BUAPT
WKWEBWTHRERENERE L TERATLIERI A TICE
0 AEFEERE LB DN DRSS NN, 20T
DI o T (Sato et al, 2014), ZNHEEFETD
EL2OOBARPBA SN E VD L VIX, 6~8HFRIC
BT DR RBIBR ST & B2 DR )
H LR, WTRIZLTH, 2D ORI, A
R OSEATIF R DR R T ORI IZ 72 0 | FERE D
LOFARN « hLAMIE-TEY ABERERENHEL
T LIIETH DL, Hax DX AN FULAAREFEL

TR BRI 2 I IFBIE R D 0 RIFEO T #H
LT 5 L 1 DHOWBKIE, 1803 F~1878 fFD X A
e FLANDOEEDOEIZEY T 5, —FH T2 OHDM
KIZEHBTDHEHI T AN « FUANVOBEEE, AR
A ES TR R WA IR

4 2. &0 AR RE O BLEIRE R
IMO: IMO, 2014; HRO: Sugimoto, 2014



BBV TIE, BRFLAB AP CTCHSZART
LERATEETH V. FHN 10 HaS, WESL 26 HiS OB
FLOONT BRI D L T304 () I
ARTAAIH L 0 &8 T BB K E N ZHR = 39.3 DR
RKBZBHI Sz (BAR, 2014), BRI, IRIEER
SV LRWREETIADZENTE DD, BEUWLitE
DENBKEHEZTZAREVENR B D, ARHFTED TH & il
T B &, 1909 FEHHD XA b+ b LA N OEEEREENIZIT
<, ZOF AN NUAARBEE LEZREEREZ BN
7o

4-2. HBEBEOBRE

FEROHBUREL, sidomy . IREEHIZR VT
ZHR =20 FRJEIZ & Y E - 72 (IMO, 2014), Zhix, AHF
FENBELNE TR CTH D ZHR = 13~22 (ZIT O 5 F
EEZD, BB TIE, ZHR =40 BREDO BN Z 5
AIED, ZTHVBAEREO TRICH L TR 2 fE0EICE &
Folz, TAUL, ZHR O TFREA 100 2 2 TV 2T
WLy, BEORWLOThHoTmEE2D, ZOE
B, BRENRZDHOMERFEOBE O B % FEHE -
L7=BAICH, £A L - LA LOSHRLENE R T
% H A b OSBRI R TICH DG, HEL
HEZTHIL> Db0EEZ LR,

—F T, SRIOBMERITITE ENRWVBIO BN,
HBURBIC BT A aEE b H 5, HlziE, ¥ A - - b
LAV & HIERDEERERRES., X X P Eanz & &0
HWEDENTHD, ZOLIRERLED TS LITHKRF
L, BT VEE &L EREOBRPR R R TE D X9 ek
BMEEREABER T LERH D & Bbhi,

5. fEim

T, FEMBEEPEDTETZL AL FLALET IV
LDy Ialb—varEHICLY, REROBARZ
WEBWTIE BEORWTHINTEDL LI TET,
AElOE D AEREFEOHBUZ OV TS, BITHEE D
AKFFEIZBNT, HAIREIIZORELZMHRATHZ &N
TEREEBEZLND,

— 7T, HEHBICOWTOTFRIFETHLLTE D
T EEREN LV, SEEFIL, FMEoR B0
TEREEE LU, & 0 AJEFEREO BB O T 2 31
Friz, EEEOBIRRER LB L TRF LI 2 A, 1T
MLV BBEDORNTHET LI ENTELEEZEXDL

Nic, LinL7edb, X0 EEITHEEO RV HERTH
AT O 2ITiE, AROFEEZSHICHR L, 6T/
BEZRA TS ZERRIEERD,
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