Spaceguard Research Vol. 1, 16 -18 ( 2008 )

© 2008. Japan Spaceguard Association.

BIERERIZEDS AEIL— 32— RN HOEE

itk L "
" AAREREAMEIR S

Numerical reproduction of the asymmetric distribution of lunar craters

Takashi Ito "

Abstract

Recent lunar explorations have revealed that there is a signature of asymmetric crater distribution on the lunar
surface, probably caused by the synchronous rotation of the Mooen. In order to obtain the information about

dynamical origin of the projectiles that created the asymmetry, we carried out a series of numerical integrations
to reproduce the direct impact flux on the Moon with a large number of test particles. Although it turned out that
the current near-Earth asteroids can largely account for the observed asymmetric crater distribution, our

numerical result also suggests potential existence of more smaller and slower near-Earth objects that have not

been detected yet,

Key Words: Asteroids; Craters; Moon; Asymmetric impacts

1 7 L—2—5HOERHHE

KEBRBEOHRICIIEVAE A I ESHWHERR
REDTDIZEOEBGERME AR A —-BLCLES
TVWHLDORELRBID, KBROWRIZEDL BB OKL
EBONHBHL, bHBHIROBHECHLA XL D56
Thd, ZOIHBRIEFEICHBREIIH LU CRLEE M
T TARL TS, 19601 A BEFE N FEITEND
ETAEMSHOBROHET2MBILNTEEN o5
HUbZZizhb,

FEBFHREISHL THICRACHEZ T CARBLTHY
HECHIZET, MENETOEITHFRIZHL ThE IZFEL
HZFAITTHBLEVIZEEER TS, —IRICHROEH
HEHDIV—2—RNEEL, RECDES/NREOE
BOEROFER L TOAEN, BENEIZFUmHA%
OETHF EHZ R TOBEF L, #8175 mE -
(R EPE5) 132 DR A H (B HEFESR) L0bh £
WREZITHILIIRBLVIDIT A R TR ChHA,

REOHIL A HELHEEEO Triton |22V CHE, =
DT (FFRIE STV — & — D5 Tids i L& H <
MFIZRDBIE) TR BICHERShTWS, ZHL# 2RI
HRpEABRAM AR, WRREOHXHLE A /hEW
AR F2r L —F — SRS Tlhh
2T, T EDB20034E, HARAPRF OIS N—FHiERE

HClementine AR L7- @ 7 — 2 FET A LI0 LD,

AECTFET ARSI —F— L LT A HEAY LY
[t A SNADR G RA & 5 B V] (i E (T = s Nl 2
MUY, ZhidiEd TEMAR TR CHA,

16  Spaceguard Research Vol. 1

AOISEBEABRRYLEHE Losr—2—
IEXHHTOBELY, LU THE QAR LEZ2ER
RO mEiZEERE (FAXHERE) ik EF T3, HROAGHEE
PR EF AT AT IR T IZ R~ TR IO RIKE 28
BAETAIERE D IS TELH, WIH R OALERE
AVhETY, BEICOATRLSIZL B ARV OEEM
FAELTHENLLT e, BiRK kX #EEIZBL T
W, LR T R A BRI L TR TINS5
BEEFioTRY, IZIEFE ISV @Rk in g &4
THNL, FROREICHERNEF T TICE
MEhD, FiRIza AR RIROM R KL,
OREPBEIETHHAGIZIE T F AR, FR
EUTAEMSN OB RIEOIEM I EIEE K&{labi
WL HBTCHA,

ZOLHIRBENLEADBILE, L —F—DIEFE
OEFEHFMNCERL, ThERER T ITEERNI
BEE3 Bz kh, FHORE FizbbsL—F—%1Eo
ER KA AFARRIZ VTR R 5252 L5
FBHLNIZETHD, DO TOIRTHED LRI
TR TELR, AR TIIESHOMRBRKAE AV vzik
[HEBEZRITIH2LT, AMTENEN IV —F—D
FEXMA DM EANEY LB RRENRE D LI A1
B> TWBONIZONTORBEBLZLERLD,
L —F— I NI THIRE A FEO IO I B LS
M, FEOLIATELETHITHLTRY. 5 ThRBR
DR LICAT 5B ERIFHRIRE L TR O RaTiz i E
THY—T MO Thb,




BESERRIC & 3 A2 L — & — TR0 2

90

1.0

08

02

L
D
f=1

inclination [deg]

L
(2]
o

4

0

1 2 3 4

semimajor axis [AU]
M1. $EOKEREIZAVEREBEGERO—HTHLEMBR/NEENERAEONERR A, QB REL

MOEQS . OBEFRELNEAMAD ST,

2 IRfERE
HEEREIEARRBEXILMBETHS, #oh
DHVEHIREGREEE (RRKE) OLHAEBEL, £Ih
HHELTHREEH T CoERBREOPEELEK
R LT, REMICITA ~OEEMEEHETIEND
oD THL, FTRANORPETIIA ZEERAZAET,
HEk- A ROERBEIZR AT 5K EOEEHE 4H 7
¥2B5ENTORMOMEERETof, ZITERD
DXL T O =ZFBEO R KR TH S, (DI HER/ R
FKiET, BIESHEN TWBHApollo, Amor, Aten & RED /s
BB LBl XA iaE B S A R 0 R (8% 41920018 HE{fi 4
B, QAN EDORNIETERT BV K F IR O0
LIz #136000fH ORBRR EE B2, Q)LEIND
R TAREKOF LLT, 2830285 Tisserand 237 A
— B OoARBRKERNRAEEIH46200BAE TS,
NEDO XKD G BEER 534 D9 LI R/ N ERY
KEIZHDWTOLOERLEDARITHD, Z0LH72k
EMNLHFEL T EEMOKER S EZETL, FHRE~
DEREFERERDBLFM I, EROEREIZEATS
RE K (KOIH i %1857,
HEROERBICRBR K ENE AT HRERITELFEL
v, Bl 3k RS O, 0 HHZ3000H O REA R (5%
BB L Th, —fEFEMTHIERICEZR T 5001353100
ARETHDS, 20, H~ORBEREOBE R4 FHH
TAEDIEAE L CREOEMEET 5, RBEE
DEE DD A AMEB - TWBIEERIAL, (EHE L
HEgSnEBREE EBREBLIL MR L HES
EHFEAEE, FOMEEE - CAICHEN T AR KOE
YUEEE R P ERDBDTHS, ZOMHOFHE, 2V A
~ORBREOHEEHROHF ML TITHRD
ERABNORTITID, KREOKREKERASTIILH
AEETH S, S EOFHE TIIE 200 AL EORERE

RoBEEE(ERENTRIELE, ZHIEXER O E
EMZEZEZTORVBRBEE ML HELFHHET
HBLE RSB,

3 EE#ER

THLIBBRA RS LT A m -~ 1 2 4 0 Bif i %
fkh, TRbLIENFEEHETHIENTED, Zhi
JV— B DA =Y TR A X A DFI R A
ATOV—F—OF —FLEFELBTELIILLIZOMN
M2 Thd, HE B Thhbailit, AOXEIL—F—H
o et B MTIREREBRNE T DR
BRRREOEHRIZLVRATELLSIEVIZETHD,
LHhAA, BIZERTBREORPITEL LT IR/
BEAOTHAND, ZORBMIIIITERAITIT Y bR
W, LaL 2B F#Biciib sk, s I/v—F
— DX TS EOMEERTHLNILLOIILR
BRINZERYND, TOZER, HFIV—F—DIEX
Froy i AR o= RIARIIBEO T B/ MR B REL VB B
AR EE A/ NEVG D, oD HERELGE ISV A
AEIL TWALDE A TOBIEERIEL TV,

L EORE T RBREOMIEEHITERICE
HENTVAREOLOEEARIZL, ThiZEVHnER
FrRFEORBALREZBEL GHRZIT> WD, £
BED A RICTEAE T DI HIBR/ NS RIT b B AT~ TA
BHIATWEbITCERVIL, 2L HEIZRANT
AR ESH TOWARWEEOBEEREHEEL (W
DB BRI AT AR BOBRS ) 1B | 22 DEHER
AT HSLENDS, ThEL, FEERAES TN
KEDEII LV BREELRP I RERHERR AL
B o TWBhLDIEVRLY, ZO IR REDEEIZLD
DL —F— DT OIEM I LAY NS Db DL T
HEhs, LB AT 2AE T L= P EAHH T
LCh A RBOI R RIIAETHhALTHRENS,

Spaceguard Research Vol. 1

17



18} lunar rayed craters
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