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The Most Dangerous Rocks in Space

® 0|30f 3 MPA7} ol 3 1Y, EAA| Lio] 28 "o X" Y XTI BF JISHE UEHORM

H MAE s2pl $ Mol Ak RS2 BS 28 Jso| giE AoR BESND, SExoRE oFF

Moljot $337io] 28I Sy SHe| £5 JKs4S YT8KT Tk & 5 Uk 0j9f BHH R

Xlo| 7|AHN2E HY AHSID T ksl chsle] & MR Sic)

Kim, Ki Taek
g0z o 14 309 FolE W ¥Y= 943 IMPACT”, “AMARGEDDON" 5o| £

g AMZE AW, I 21477 S8 el 42 A A RS HY ol E9719x 72
o7t MARG. $3HG dsht 2ddAAT B §X gL R 2 _
ot Aol 2141719 AEE FE7)Eel o A7N1HE AET AEAYA "SKY &
a a7t A3 g o] Aldel €8 +#% 9tk TELESCOPE(98Y 69%)"e AW 23434
E AL AHIEE A2 Zogr /dEE v A7 2E sFsA9 B Stuart J. Goldman

7} At

oA o] AFr|d A glE FHUEL I
2old +& YUtk

a8y 7k e AT
E_.]:].L—_ o‘_:]_ul-_,] %0}7LE Al,‘;_—_
E2EZHTHF A A2 4w
o] ofz}, AP % Xl ,
A BE 23R AT FF 5 ¥aLd #F
A ZAE 7 REE Utk J—EAMM FLx
A% AT FEA A% Aolge e 43
3 A5E QA AZEHE o H2 F4HE
(SF) 93le 2A2A, $F37& WEot o
 EAY AT FEE ©E "DEEP

o[-J

o

FESHHETIEAL (FSETVIAGHE OlAL TS e A

@ L 19%. 10

o Fr Q= 74K OE B WE 9¥E W
g3t stz gk hedth old HE
g FHE oA E “}°] AL F Ade 7]
37F YNeH FAT o & e AREY
ollE I WAL FE5T d% Ztste] @
2302 AzEe Fde GF 498 B34
t}. o7l D= A8 (Asteroids £+ the
Minor Planets)ol@ $-g7} o|v] ¢ & vt
o} 7ol BidAl Wolx FE 33} EAo] e
AZAA g FAS AL de A P4
2754 FAolth



<HEHD

HAZAE HE A7 FAF FE/SA
Qe AZAHa potential collision course)dl]
T e d#HA APA(Asteroid F¥E Minor
Planets) & $IA%, IPdAE B33 10872
AP L 28AH 9T+ 2 (the Minor Planet
Center) ol &ste] “FAH §1¥Ao] & 294
(Potentially Hazardous Asteroids: PHAs)" 0.2
EFE AL oA vl A2 E o),

o] 559 B AFEHAE] NHFHOZ 9
8] FAsfok3t= thdE (objects) S 437 A
ojt}.

4394 (1997 XF1)
®

1998 23 1329 LHHAAIQL ATA 1997XP1Q} F
MY ’

19983 349 1199l Central Bureau for
Astronomical Telegrams(EZUYHEANIF: G}
)9 Brian Marsden® 713 91383 RAoZ B
)& 3¢ PHA -1997 FXI1Z o]EX) oA 19
5¥ 43X (a 19th-magnitude astercid)- &
g,

o] 2PAL A & 12¥ 69 James V. Scotti
(eF) 2y tigh 7t Kittdk B4l e 77 369
A FhAe R dAFY =, o)A ALZHEA
(the Near-Earth Objects) & ZollE “$F7A]
= 2 E (Spacewatch Project)”e] d3to]gic}

984 X154 (98 positional' measurement) & o]
&3ta 3949 w5l ZAsgE, Marsden
2 A4 2km9 B9 Yol (the 2-km-wide
rock) 9] Z7IHEE AT Ie A7) 2028
9 109 2690l o] uiAGolE] AFAol AFEHA
$ AS 40000km A4F9 $F37HE FHE R
olgte AS FAsGTh oA < 180,000 km )
og A=2xE ] "X o9 gh(deep within
the orbit’s estimated margin of error)¢]th,

B & o]Ao] £E 7}54(the encounter) S &

@& Marsden?) TAU 3 H#F: International

- Astronomical Union-=FAHE8AE) ojA] RAIA

A AFHQAT, HESFA #T ol g
ofl% £73Q 342 FAY B2 AE 3
EAME HEte XA F89) Az(back -of-
the- envelope math)< ©3lged: Tk X127}
9H3 6000km9] B (target) o]z, $8& £
A JdE 1 “33E JehE: Y (the error
circle)"o] Z7]o] SlojA 30mj(AkstH oA
AFE A4 A=2xE97} 180,000km O] E&:
Az 2 $FE o 179009 25 52 7
A Aotk olad WL 238 ved

Rojrk, Tt FAIZE oo, Agzzut Bs)
AA A A5 D(planetary doom)d FEE

A
g A9 F2A7 HAh
Ty ol g AAEQ 2HEMyby)d F
MR CFeE) L, 54 dHelgo dig 1%
gk B4 -ol® EF BAHAY
(judgement calls)E EFste JPAA- o o}
F AEZHAE] FAE AL FAR Wz
Hate AAY B AE FAITA(Jet
Propulsion Laborafory)gl Donald K. Yeomans
9} Paul W. Chodast ©| EA¢ 71% 77t
A9l 24 A < 80,000km7t @ Rolg
= AL 2S99 9 $83 AL, o

SEIAM 71 2igist uigl of2is @)



Error Circleo] ARN-& Zo] 2.800,000km =
2,500kme) FEHoZ F¥ 71 gdolw, oA
& A7 Dol & ZHe FAH3A TR
lay off) Itk Aojth IEL A7 SEE
gL 00| AAFHt

9 A2HAA EE AR
o 28y o] EAE I9E #3F =39 AA7}
Ade vBAFLE GAEHUY. Eleaner F.
Helin(JPL)-2 19903 #-2 HAFAA(survey
photographs) oA tidE9] 2& A9 94 F 71

A (two prediscovery image of the objects)& &

Ay BIFAT g HEFAEL 1 49
A9 ol B 8A-AANAAR S QL I
o AEE A A FAH Ak IR $2
Aot} o]F¥A ZHEFHEA(the nominal
flyby)= 1 B8N ] SEUL ¢ R
A2(950,000km) A AN L&A Richard
Bizel® $1¥=7]F(Richard Bizel's Hazard
Scale)dl ¢atd, 234 1997 XF11¢ 9IEE
SHEALole] “3TelA 0722 Fof WF T
F7H49 #FL o3 AMES IANAZ
Aolth, AFTTAEL 2002%d 108 <
9,500,000km®] AzZlo|A o] A¥de ZHEFH
AZE SR Hi, 1 ojFlE 202839 3
E 7} (the 2028 encounter)d] th3le W}

Marsden<

P

[=1

(E 1) B5E86l= EHMIC 27 (Categories for Impacters)

4 AZE A 2 Aotk o £3PPL 13
THOE ¥E AIE o)Al HEE ofnlio]
£ BYTYALER AFE F Y& Aot

e A 2T YA AL 23 1997
XF119) AFEE 7FsAol A8 dnge] &%
AAHEN, FFHIAEES BYLS dISS
FEA st ARE ERIE o[FAAA HEF
37 A% B By gloh AN T
AMZ& PHAZ) 2290, S8 ALE WA
AR 22 EEo|H AB% FHA A5 ]
42 2783, I3 ¥ H=ARS A TF
Y& g Aol

=
=2

919 FL A7) 20283 109 269, 1997 XF11
Z o]gAAR APAFH A AN 2HA
271 40,000kmell B33t Aibdel LAEAE
XHE o S5 750l Ade & AR @
EZT A8t AE HEHSA D 2ol o
& goltk 2F @ w9 sz ByAY
AFE 11997 XF11 2PA S AESgAE9] &

F9) ZAUAe 9T Y AL Aol

=]
7 2 o8, 25889 93 BREE 7
I AG F A7 AT ZHAEE 2 A
T2 714} Zo A Baste AR

[
N

T
z

O

9

100,000,000 0|4 KTEA
100,000 - 100,000,000 1840 - 1 N7EA - 28 272d
1,000 - 100,000 10,000 - 1H40t g 9 XFRE A
1000 - 100,000 100 - 10,000 UE R NS T
3 - 1,000 1-100 U=RY - 0l0E

@ i+ 19%. 10




(E 2) NTZEHENM AEES

Z(The Near-Earth Object Hazard Index)

81 S (Nore)

119 08t

=3l % S(Extremely improbable)

1719 - 1/1940

79| 4= (Very improbable)

1/1948 - 1/10,000

1/10,000 - 1/100

7te4 gl Unlikely)
7

1/100 014 - 7ts 40l 28

S A (Possible on specific date)
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EFs SOl 2HAE (Certain on specific date)
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(E 3) X+ 2T A3 (Closest Approaches to Earth by Known Minor Planets)

100,000 1994. 12. 09 1994 XM1
150,000 1993. 05. 20 1993 KA2
160,000 1994. 03. 15 1994 ES1
160,000 1991. 01. 18 1991 BA
430,000 ** 1995. 03. 27 1995 FF
450,000 1996. 05. 19 1996 JA1
460,000 *** 1991, 12. 05 1991 VG
690,000 1989. 03. 22 4581Asclepius(1989 FC)
720,000 1994, 11. 24 1994 WR12
730,000 1937. 10. 30 Hermes(1937 UB)
750,000 1995. 10. 17 1995 UB
1,000,000 1993. 10. 18 1993 UA
1,030,000 1994. 04. 12 1994 GV
1,060,000 1993. 05. 17 1993 KA
1,060,000 1997. 10. 26 1997 UAT
1,110,000 1997. 02. 09 1997 CD17
1,170,000 1976. 10. 20 2340 Hathor(1976 UA)
1,480,000 1988. 09. 29 1998 TA
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