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BFEMFRTENFELLRE & 210023)

E ®T1IPL (Jet Propulsion Laboratory)fIMPC (Minor Planet Center)[ £ 2 M8, X< J& {1 £
% (Long Period Comet, LPC) BT mlvsfk, 45 B HFMEPIE, FF40 4 7 LPCRIMLINHE FI R 4R 5IE i)
BN 1Rtk BEFER B LPCRLIAUE Bl (315 (1/ @) ons MFEIRBUE L KB B (1/ a)on M AFAE R E 5, I
TE LT (1/a)obs ~ 2 x 107° au ™ Fl(1/a)ori ~ 6 x 107° au™t; KITH ALPCELH SEEE g > 3.1 au)Fl/N
IEHALPC (EH fMBE# g < 3.1 au) FIRIAHUE (1/a)on WA AL BHIF, 2671 x 107* au™t; JPLAIMPCHii
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RussolBHA £ B i T F 2 Hud DL A
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KA1 £ (Long Period Comet, LPC) &4t
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(1951 S35 s kA 5 2 AR A2 I BT Sy
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TAHIRHIE TR, ASCAE A T ARATT R E S, IR 3
HE PR NIE R A PG I S EiE
I & ITEHEAT T HEA.

Oort Ve B K J& 1A 6 B T4 1 K b (8] B 7 =
BHE(0 < (1/a)en < 1 x 10~* au')H A B
WA 73 A7, 4 L UG X SRR 4 “Oort peak” (B/RRR
), FRUE PN £ 5N “Oort cloud comet” (BURKF =
HAE), FRIEHEAMIERREZEE((1/a)on >
10~% au™t) N “Fl & # E” (Remaining LPC)P 14,
kHBRFF = I E R a5 IR 2 IREE K H &
ITEXBR S EE, FI(1/a)os = 107 au™'
1€ 8 8 77 % ¥ # & (Dynamically New Comet,
DNC)F13)j /7% “IH” £ & (Dynamically Old Comet,
DOC) AR, B J5 ¥ 2 2 # 0 A [\ TAE X 1%
FIPE AT T 1B 24, KresakZE A DybezytiskiZ 6]
INARDZADNCHD i H AR 2 ) BR 61 (i H R
B g i K 15 au), MateseZE 17 T19894F 4 DNC
B B N1 /a)e < 1 x 107* au"19f Hqg >
15 au, KrolikowskaZg14: 1820 ¢4 55 52 B 7 85 %5 (1)
E X ((1/a)ori < 1077 au™ )X DNCH#AT W5, Z
Ja ¥ Xy KRR (1/a)m < 2.5 X
107% au ' I E E 2 HADNC; (1/a)os > 5 x 107°
au” ' E B A HUADOC; HrE X (2.5 x 107° <
(1/a)or < 5 x 107° au™ ) EEADNCHADOC. £
B b0 R ) R 1 2 A i AR e 3k AT AE A I 5E
LI 5 BRI A T R A7 TR R AL R 2204 R
BMBEZMWHRIREZEENENX: 0 < (1/a)m <
1074 au™ ")V 2 AIIA AT 04 18, 210 R AT i
2 SON BURFF = B B #ATHT .

B BURKF = A, DNC. DOCH!“Fl 4 £
A7 E SCEL AN Fik: “Oort cloud comet”
FRBIREERE R0 < (1/a)n <1 x 1074 au=1)Pl
“Remaining LPC" 2 “FIREHE” ((1/a)on > 1 X
107 au™H M “DNC” ((1/a)er < 2.5 x 107
au"H)F“DOC” ((1/a)or; > 5 x 1075 au™1) 7 73
N NEN I H B R AR E) )R
B JE FPY. “DNC defined by Matese” % 7~
HiMateseZE 7T 52 S IDNCYE Bl (41 B 5

LJPLAL: http://ssd. jpl.nasa.gov
2MPCH: http://minorplanetcenter.net
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X 3%). B AT Y4 17202144 H 19H 2 A fEJPL!
(Jet Propulsion Laboratory) #IMPC? (Minor Plan-
et Center) 10 3 I K J& 1 £ & DL 3l A A 1)
LT B A D L0 B AR K, 30 e AR 45 B
AITE N R &R A7 B X2/ R 2 B B AT B B %
P B 1 TR 46 B TE AR B (R 23 T7 5 WL 280 1.
0 < (1/a)on < 2.5 x 10~ au~ 130 B P 19 B /R
R R R o £ R4y il 8t s R 40
BoSRREREL 1, KA EEC/2019 E3. C/2003
A2F1C/2010 L3I H AUEE B 8K (TE10 aulf ).
MR FEMateseZE X DNCHY & X (K1 # X
i), W LUK B H 2RI 3 1 £ R A DNC, 3K
1R A KrélikowskaZE RS DNCH & SL((1/a)on <
2.5 x 107° au " )#EAT TR0 Hr. B f (BX
1((1/a)en < 2.5 x 107% au™'H Hq < 3.1 au)FR
PRI 2 13 H AR RS 5 /NDNC 3 16 201 g7
JEH & A AE AR H KRR 230 XI5 x 107°
< (1/a)or < 1 x 107% au=JF Hg > 3.1 au) &M
BRI H AU BRI SRS 2 5 R Y O 14
AT H AR R B A, e H AT S i B
P AsE /NG 247261 gt BRI B 1) LR B NRTL X
W((1/a)or > 1 x 107% au™ 1) Z2IRM BN i H s
BN o A B VS O 1 e 2 IRE R
BHPRIET, ER T8 28 K 5 5 0 AR i (9 28290,

N TRNT il £ R I K Y R R i AL
[ 52 ERE O 0] R, 0 B RO R R A RN R
AT A R H R 2 240 B W 5 AL (Short Period
Comet, SPC)HEAT 1 2 CHR I (10 45 e o Y £ 2 A
ZROKEGEEE)P, xfEwEE, KEAEREM
B PR E R IR 2 B R R A ) s E L R
WE R Z RS KM, &5 78O & &G
BFIE AL, TR B R A BIAL TR A X, LT
o I IME B e i R B, RAEZ I iE H RAT
JEiE R ZL G 24 EAT I R I BB 4T I H A
BT (G 5 8 D0 ) DX 30O A A AT JLAE B4R, 0
FE A TR T ] 8 AR 5 R 2 T AT BRI, 141 R
7 Jaj (European Space Agency, ESA) [ — Il £ £ &
AT 55 Comet Interceptoré # X KBk ER Mk B 4b
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A PH 2R IR A Y — R £ R B PR AR, R I 25K B bR B KRB
TEL2 S 251, BB AERE 2 H #£100-1000 km Y Hh
77 BEAT TR (22] R ] 9, 1 A AR R A 3 e R

4 2 1 apri X104 fau
25.0 T — — o X201
225 Oort cloud comet Remaining LPC
20.0 DNC DOC
175 1
DNC defined by Matese
15.0 : | : 15 au
3 i i
o 25 [cpo1ggs  C2003A2 J11.5au
1 C/2010L3 1
.. o -
M .'." * . . 43.1au
o %o . 3
I . . X
ok i 3 ‘1 h :'l‘::.; "1’ 2 ." J :'n:- :i .‘ -~ :

100 125 150 175 200 225 250
(1/a)gr x1075 jau~!
1 KJAHE R ARG E BRI, B ALP CIRUGHIE 1K AR5, HARFR RIS 3 H A BEES. “Oort cloud comet” /& SR =5
B0 < (1/a)ori < 1 x 107 au™'; “Remaining LPC” & “FIREE” (1/a)on > 1 x 1074 au™ ' M, «DNC” RREMABN 1% P B E
HIXIK(1/a)ors < 2.5 X 107% au™ 21, «DOC” FIRAHNEN 1% “ I EIR KK (1 /a)ors > 5 x 1075 au™ 2O dad] X REEA “¥i # &, X
A IR 2 22O X R Matese M X DNCHIE X, B (1/a)on < 1 x 107 au™ 3 Hg > 15 au; HEXIBE(1/a)on < 2.5 X
107% au™ 3 Ag < 3.1 au) R BNEIRGE 0 S BB B/ MOIDNCIERELS 297, ERIf(5 x 107° < (1/a)on < 1 x 107* au™ 3t Hq >
3.1 aw) RHM 03T H AP BB M BUREE = 8 R T 1) 30X ((1/a)on > 1 x 107% au™ ) RHMEN T H A B BN Tl 2 2
B a4,

Fig.1 The illustration of the relevant definitions of LPCs. The abscissa is the reciprocal of the semi-major axis of the original
orbit of a long-period comet, and the ordinate is the perihelion distance of the observed orbit. The “Oort cloud comet” is
0< (1/a)eri <1x107* au" ' the “Remaining LPC” is (1/a)en > 1 x 107% au~ 1% M. the “DNC” represents the region of all
dynamically new comets, i.e. (1/a)on < 2.5 X 107° au" 2% the “DOC” represents the region of all dynamically old comets, i.e.
(1/a)ori > 5 % 107° au_l[%]; there are both DNC and DOC in the middle region[m]. The blue area is Matese et al.l'”! definition
of DNC, namely (1/a)or < 1 x 107* au™', ¢ > 15 au; the pink region ((1/a)er < 2.5 x 107° au™! and ¢ < 3.1 au) represents the
range of DNC detected with small perihelion distances!*® 2°; the green area is the range of “Oort cloud comet” detected at
large perihelion distances (5 x 107° < (1/a)ori < 1 x 107* au™, ¢ > 3.1 au)[® ', the yellow area is the range of “Remaining
LPC” detected at small perihelion distances ((1/a)oy > 1 x 1074 au~™1)[® 141,

KPR AR g, R 2 K ERBEEISNEEE ST
&iﬁﬁﬂﬁ%ﬂi&ﬁﬁﬂ@%%ﬁ*ﬁ, Xﬁ&}%/ﬁﬁggﬂgﬁ% jgi%xﬂiﬂﬂi&%%%{%%ﬁij‘m‘ i—Fj-Lié: %—IE‘
B K, AT BATR X KRR 4553 gy i A S5 IPLAIMPC, H AT(202146451)
SRR 2 W 7 R AT T A B2 5r); K g IPLAGR e ORI T E T B AW R ek
SR I R A R CE R AR T H AR e RSO B R 2R B AR B R g
BOHEAT T RRICA AT (B384 ), BUB X TAEHEATH. 2 (sungrazing comet), 115 A B 2 T i 5 41
L5 (AT, B A R (T, 2 B AR 31 AR R SR AL F H A

SHE MR FMAL: http: //www.cnsa.gov. cn/n6758823/n6
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PIRE B3l w ST RRH, 75 K BH XU 52 21
TER T E R (ERET JA LK) 5 8 58 4k
B2 i H # K4 &£SOHO (Solar and Helio-
spheric Observatory) & B (112032 1 F-SOHOK)
AR & 7 2 2 (32 IR T H ARG e fE A 3%
FUABY), o b4 H AR R P I (i A
E1-3 d), HATFTIRMA M3 H 2 R YuEHdE K=
R AR B 0 Fe = 1HIH5 B0 N B4 T 130,
TH R T R A E BB BlKreutz.
Meyer. MarsdenflKracht!*?l. ¥ & & £ [f)Kreutz
# B B Pl Heinrich Kreutzf) 44 Far 443334 i
TE3264F 1) — JUEE B 5y 54 R I — 4 £ R R (SS, 35-361
I H SR KM R 12 Ry (0.00465-0.0093 au,
1 Re, = 0.00465 au)BOl, B 1 48 i (i~ 140°) 3
H. #0038 E H1 500-1000 yri34 37381 % 52k £ &2
FEMeyer [T U /2 B 1R, B HTJCVE € b 2 BB
T B PRI TR A 3 8 130 Marsden flKrachti# 7]
SEAE RPN S E B SR, BE S BB SRR
P B RS E R, 8 155 s 0
MRV A R s 39 BT O 8 i e e TR
2:800-1200 yr )3 AN B {5 M E £96P /Machholz 1
H o B HE R B0, 401 AT AR HE 4 B B B 1 S R
ot 1538 7 IPLH A9 1406500 £ 2 B K (126355
Kreutz. 89fiMeyer. 26$iMarsdenfll28fiKracht),
W AR TS T X e R R I SR AR PUE AR AL
FRATR A B /N AT #3230 H AU 50,07 auffE A
B A 442 TP LAIMP C H LU A 5 1) B 11 25 22 (87
B 5448 BRI R G E K A JEH S
FFIEGUAREAT T e, 2R, T LUREL, 4K
HEFMIEH SES2E/NT0.07 au, 712 B
RENAMXIBAAE - HENKEME (g <
0.07 au). ESVITIEFEARNE BFFAH T E., &
ERS5KEAME RN ¥R, H, 6T H
FEES/NT0.07 aull) B A £ B 34T T5 M B 1 1 932K,
IR £ B A A A B oy o, BRI B ok A
TR 1 B 505 (¢ < 0.07 au) (954 B3
AN HE. KrolikowskaZs M4 4 25 18 2145 H £ B 5K
JEL W R R AR FE S, B H R R A
PAAS AT B 230 3, 2 o 5 B B RO F T T
NS KW R SRR M7, R EEME T

Fifiq < 0.07 auff) £ R0 300 5 T A KA
19 R BN 1 T SR AN R M, FRATTAE A ST 3R
5y (B 1 ke it Gt o A BN BR T JPLAIMPC
AT q < 0.07 aull) & B (L aiEpra 4K 2R
TR JH HHE AL ).

FEWHRE, T IJPLAIMPCE 2 548 1w
DD TCAS R[] — 0 B () 00 7 5 A 208
WA BT S, FRATD AN B A R T R Al T
i FNALEE: DAIPLI S, b A4 3 5 2 B o
MPCH [ #8 1F Jy b 7 % [\ — R e B2 A8 AN 2
P B R BE AR R 2 (B 0 < e < 1. Hd%k:
e=1. XWHhZk: e > 1) A, BATERAMFEFHIPLEL
P4 ZE18504F 2 A BT WL &8 1 MK, F
LI 0o R TS VAR 5 11 5 R 03 REL s K1 43 S
LR HIET W R TR AR X 1910—19504F 1 18] # 2
PRI K ARG BE 7= A 1 AR RSz 4l 19504 2 J5
PRI GE S A Wi i, W15 2 7 FRE AR 2 B
A B, W28 A0 XU BBt T E
K152 197045 2 J5 EGE A4 BN TSR FEAR S
eGP, BATHE EXF19704FE 2 5 (1K A 1 £
ERYEHEAT T IR H. W00 B f Sk 5 5 1 dn
EI3FTR.

BATUCE T # 1202144 H 19H K L6455
JAH1 K 1200 yri i 5 P, 36350 1 4 £k % i
FHA125 X £ P08 £ 2, 2H 14205 A 11 & 2
(ORI 5t . FC 19705 DA S WL 2] (1) P ) 34
B ILAT8995, 43 5] AL A06 M [ S 18 £ B (A 1K
200 yr).  OUMIHE Y L& B FN 31200 XL i 26 %38 £
A 7EE3H AR (4 X O JPLAIMPC B R
ORI B U (OB TR K o A TRD), 2 £ X 35
A 26 3 X 385 0 A AEJPLA AEMP CHY
O MELHE. vT CUR B (RN TE 18504F 2 1 F AH B
R4y, YL HLIE B R AE19704E 1T JE BB ALK
KT RATK19705 2 J5 10K 8 19 2 2 24 b
1] AR Ak 1 17 50 s 78 B4, m] DU B 20104F
ZHTEREER R AR, 20104 2 5 i
VLR HIE H B R SR I /N (201020204 (7]
AR, 32 Bk TR Ay 3ok — st 349 e s i 000 900 A 2 i) %
TR RH v 7 R SOWLI K ) 2 B 3hIE 1R
FRE R 04

A EBHIEMIL: https://en.wikipedia.org/wiki/List of comets by type
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) ¢ ’
0.06 A Kreutz @ Meyer m Marsden % Kracht 4 LPC i
. N » 4
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L ¢+ J
0.05 A N .
]
5 004r 0 1
8 0.‘ q
< 003} ’ :
Y ’
L ] 4
0.02 R :
0.01 A A
PR T V- S SYRE N
0.00 1 A 1 1 1 Il
0 5000 10000 15000 20000 25000
dori Jau
I
0 20 40 60 80 100 120 140 160 180

Inclinationi f°
B2 KAMER(q < 0.07 au) 4 ERFIGPUE LR, BALPR R B LKl ao., ARFREIT H RIEE g, iR S RHUENM. E=M
RFEKreutzE 2. N EMeyer# 2. IE AR Marsden® 2 #. HARNKKracht E 2R L ERARKHIHE 2.
Fig.2 The comparison of the orbits of long period comets (¢ < 0.07 au) and four comet groups. The abscissa is the semi-major
axis of the original orbit, the ordinate is the perihelion distance, and the colorbar is the orbital inclination of the comet. The
triangle represents the Kreutz group, the circle represents the Meyer group, the square represents the Marsden group, the

pentacle represents the Kracht group, and the diamond represents the long period comets.

Data sources

800 T T T T T T T T T T T T
Data from JPL
700 | 7/ Duplicate data |
7/, Data from MPC |
7
600 [ // _
500 [ % 1

,,,,, 4 ]

/s

300j % —

200 B

oo .. 1

| | . | . | | | | 1 1 A
Elliptic Elliptic{1970)  Farabelic Parabelic(1970) Hyperbolic Hyperbolic(1970)

Orbital shape

3 B S AR SRR BEAR RN BIE TR, SABAR NS AR, (1970)F R 1970 2 5 MR, ARSI N TR KA mE (A EEE), &
X IR HIPL R, RI&X ok AEMPCHEE, SEHR (LISEEMH)]: ME[638, 136, 129, 645). 19704 )5 IH[E [489, 136, 129, 496]. 4
#4363, 6, 6, 363]. 197042 G M#MMIZE[91, 6, 6, 91]. MHIZ[410, 73, 71, 412). 197042 JFHIXZE[310, 73, 71, 312].

Fig.3 The source of LPCs data. The abscissa is the orbital shape and the ordinate is the number of comets. (1970) represents

data after 1970. The specific values are [the total height of the histogram (excluding duplicate values), the blue histogram from

JPL data, the diagonal histogram from the MPC data, total data (including duplicate values)]: elliptic [638, 136, 129, 645]; after

1970 elliptic [489, 136, 129, 496]; parabolic [363, 6, 6, 363]; after 1970 parabolic [91, 6, 6, 91]; hyperbolic [410, 73, 71, 412]; after
1970 hyperbolic [310, 73, 71, 312].
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The number of long period comets over time (1970-2021.4)

T T T T T

- I Parabolic comet
| B Hyperbolic comet

2.5

- B All LPC
2.0

15

IgN

1.0

0.5

0.0

| 1 Elliptic comet (period>200 yr)

T T T T T T H

[1970,1980) [1980,1990) [1990,2000) [2000,2010) [2010,2020) [2020,2021.4)
Time (year)

Kl 4 19704 2 JE MBI LP CHCE RER a4k . REARKR I ), GASKR N E BECR IR B, A B RIS IIEE £ (2, 6, 17,
65, 1, 0], HAET EFRI12500 2 U £ 2 [23, 22, 39, 86, 119, 23], WA EH 5 KR R496 Hik HUIE £ 221, 36, 59, 139, 195, 46], 4ifa
HJ7 B R SIS0 H 1 E & (46, 64, 115, 290, 315, 69].

Fig.4 The distribution of the number of LPCs observed over time after 1970. The abscissa is time and the ordinate is the

logarithm of the number of comets. The red histogram represents 91 parabolic comets [2, 6, 17, 65, 1, 0], the purple histogram
represents 312 hyperbolic comets [23, 22, 39, 86, 119, 23], the yellow histogram shows 496 elliptic comets [21, 36, 59, 139, 195,
46], and the green histogram represents the total of 899 LPCs [46, 64, 115, 290, 315, 69].

1 3 5 B SRR TE ORI NAT B X 1) Y
THE, 75 200U A0 T8 B AT 3 R AR 4y, )
Bl )y R N R AT BE B R R A KA R
i) & R BN U2 DL RS kG FE R A I
3177, WA 2= AR & 0 W /R H (galactic disk
tidal force). {H £ #3)j(stellar perturbation)fE
5| 7323 (non-gravitational effect):12], KBH &R
R JF RIS LT 4 2 R . H 2 T AR R
Hh O W e DLAE A fhi v 1 B8 1H A (passing star)
PR B AL 5T DA R AN 5 48 HLAS A 1 1 s, 2
[ - I UWINEDEE S ¥ Y IBUN S EVER O - Py
S 2 AH 22 PR M (06, 43451 ik AhMarsden 25 146-48]
ot 7 AR SRR K T T A ) 5 AU T 1
16177 J HE 38, KrdlikowskaZ5 13 49152ty 1 4 5]
JIRNE ) 2 B e I 28 AR 51 7 RN 4 A 5
A5 201 JE 46 B03E vh XU 22 B8 E R R HCE 1Y
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Jints. 491 YabushitaflBolattol\ AR 5] 178N %} K
JE A5 B 2 m 5 BN B0 -52 | 3 H Vokrouhlicky
ZEI01 45 HH KrlikowskaZg 13, 49056 JE 5] F7 250 ) fij .
ZHAAT E B BUIE A 25 R (3 B HUE KR
/N R ) 0 1 — B AR AR T . BT
BTGB UE BB s (1 v AR A TR ) &
HUE LT AR 5] ) 850N 0 B AN 52 2L pr A
JohnstoneZ5[,  DybezytiskiZ 16 flVokrouhlicky
G100 B AR AR TR 51 0 (Y B B, (AR T B R AT
LA T AREAES] RN, R BT E S T
R IR BN AT 218 73 A DL RAS K 78R3 )
SR JEAAR B 1) B B R AR P TE A R G A 4
4 XLt 28 AP 2 B iE (L 2 i H s R R A
Kt E A6 16],

TATFERE T KR /URATE DR £ EX
LPCH 5] J18%3h, Z2ng 1 &K W £ B 2 18] 1) AH
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B AR R AR AR 51 J3 8082, HFH 25 44 0] R4 {5 A5 40
HAHMERCURYP3! (Manual for the mercury inte-
gratorpackage version 6)1HH K & I £ & (15
th, FEMH T 5HMIPL DE441); &4 P= 4 1)
TRV PEAE S, K Pk bR 0 B 1
NAME, FIFHR G 3 /A0 K- AR 50E 53 (Hybrid
symplectic/Bulirsch-Stoer integrator)itt 47 ¥ [m] #1
gy, B TAEFE B K BH250 auffi s B RKAT B 5] 115
BN AE F AT DL 2w 6, 541 7E 1% PR B 0 5 B oA N IR
B 7 R R B AR RS 16 5T PR AT KA
1 B ) AR 3 B R B OR B 250 au, X T AREEANEE
Fik250 auff) E A2, K AT H 5 HEE N R 4a
LZBER

FATX20214E4 H 19 H Z /T (11142058 & 2 34T

T R RS, A3 B R 46 B 14851
MR H LR R, 3THUR GBI L HiE R
123505 A b 15 0 5 2 #0852 X0 < (1/a)on
< 107* au~ (W81 A JE 4 A0f [ 400 5 L o 0 ik HE 268
Wi REE = B R fE19704F 2 )5 (18995 K. J& 11
B IS B B R A TSR 4A I (5 L R
2655 R 45 PO £ £ R T8I 4 X i £k il
R JEIX TR Gh v B s R b A T 19650
BIRKE = B2 19704 2 Jo B R Gk 15 40 =5 2 f0
BR K 2 B R AR B I A (R AR 40 B oR 7R 5. AT
PLAIAEL1970—20204F (8] LALO yrA Gt Bpr, IR G
106 [0 3 5 R0 SRR o B R IR = R R
GEERIN (B G — MEE ENE R T A L2 yrif 3L
).

The number of original elliptic comets over time (1970-2021.4)

T T T T T T T T T T T
[ ~O- Oort cloud comet ]
2.5 1 Original elliptic comet (period>200 yr) i
20 1 b
Ot —===1 .o\‘
’i' n -
15} g ™~ ]
2 Jo ]
| Cre=——— erl |
1.0 b
0.5 b
0 0 I 1 1 1 1 1 1 1 1 1 1 1

¥ [1970,1980) [1980,1990) [1990,2000)

[2000,2010) [2010,2020) [2020,2021.4)

Time (year)

B 5 19704F 2 J5 B 4G A B FE B B B0 B IR 1R (280 BRAR AR IR A], PAAS AR A 25 B A0 T S0l 46 By B3R 795 MR LA i 5 it £ &[40,
58, 96, 255, 283, 63], A MHTLLER/IN196 B/ RFF~ E A 14, 13, 24, 60, 68, 17].

Fig.5 The variation of the number of original elliptic orbit comets with time after 1970. The abscissa is time and the ordinate
is the logarithm of the number of comets. The green histogram shows the 795 original elliptic comets [40, 58, 96, 255, 283, 63],
and the red line chart shows 196 Oort cloud comets [14, 13, 24, 60, 68, 17].
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Fig.7 The (1/a)ori distribution of the original elliptic LPCs at small- and large-perihelion in JPL and MPC. The top and
bottom panels show the (1/a)ori of the small perihelion (¢ < 3.1 au) and large perihelion (¢ > 3.1 au) LPC, respectively. The
blue diagonal histogram represents LPCs recorded in JPL (including duplicate data), the yellow histogram represents LPCs
recorded in MPC (including duplicate data), and the red diagonal histogram represents the total data in the corresponding

range (excluding duplicate data).
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Fig.8 The distribution of original elliptic LPCs, Oort cloud comets and remaining LPCs. The abscissa is the perihelion distance
and the ordinate is the number of comets. The red diagonal histogram represents the total number of comets (excluding
duplicate data), the blue diagonal histogram represents comets from JPL (including duplicate data), and the yellow histogram

represents comets from MPC (including duplicate data). The red dotted line is at ¢ = 3.1 au.
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Statistical Study of the Dynamical Properties of Long Period
Comets

YANG Meit?3  ZHAO Yu-huit'?3  JI Jiang-hui®?*®  JIANG Hao-xuan'?3

(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210023)
(2 School of Astronomy and Space Science, University of Science and Technology of China, Hefer 230026)
(8 Key Laboratory of Planetary Sciences, Chinese Academy of Sciences, Nanjing 210023)

AsstracTt Based on comet observations from JPL (Jet Propulsion Laboratory) and MPC (Minor Planet
Center), the orbits of long period comets (LPC) were reverse-evolved to obtain their original orbits. The
dynamic characteristics of LPC observation orbit and original orbit are analyzed. The results show that
the distribution of reciprocal of the semi-major axis of LPC observation orbit ((1/a)ons) is significantly
different from that of the original orbit ((1/a)e), and the peak values are at (1/a)ops ~ 2 x 107° au~! and
(1/a)ori ~ 6 x 107° au™!, respectively; large perihelion LPC (perihelion distance ¢ > 3.1 au) and small
perihelion LPC (perihelion distance ¢ < 3.1 au) have the same peak position of original orbit ((1/a)eyi),
both located at 1 x 10~% au™!; the peak positions of original reciprocal semi-major axis of LPC between
JPL and MPC are the same, both at 1 x 107 au™!. Many Oort cloud comets have large perihelion
distances (more than 50% of comets with ¢ > 3.1 au). It will provide information to understand the
dynamical characteristics of long period comets and Oort cloud comet, and will also provide a research
basis for future space missions targeting long period comets.

Key words comets: general, planetary systems, Oort Cloud, methods: statistical
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