2012 = % #

L
1

5 %

HEFRLITHMODER  —fr2 2012 i@t HEEER » SH— 2 BREEE -

AT H B E 2 A SRR E Z 21 (International Comet Quarterly, ICQ ) ~ SEEEH
FAEESE (The Astronomical Ammanac ) ~ B[] K € (British Astronomical Association &
Society for Popular Astronomy Comet Section ) k2 H 7 Seiichi Yoshida A\ ARy E Rl #&E E 2011
8 HIEFTS - EEEREAHIETTER - RTREHE T HRBHVee X Ryl Hr T HE K
SEIE ) BHEEE (ml) o R Y%7 RlR i 0seE (m2) -

FHAE R RBEE RS EE (IAU) 1994 42 8 H 24 HIEH ST BT KRG B NE
HHE Rdan 4R A > W H 1995 FERLGHEH o EEHEEZ 2011 4F 8 H AR A T 252
o RS e RIS

YR RS RENA TR - WK ESSCF IR P RS TRAVIGEL - 6
/INMTEEDRERER > DEEH RBEAL > HESBFER | RIREFIRP RS A
TERZ I BN E M BRI -

TR BB RE R a A ES - PR — R EERZE 199547 A
23 H#H » HRTH MPAS—TEEtaVE R > ¥R A28 (Hale) BiR7 %
(Bopp) » Rt #ian+4 ks C/Hale-Bopp,1995 O1 -

WUEEIME - ERFRIIIER - AR MTEWGRIRE R © PIROREIE R - 158
HBA/INFA 200 4F - BeE AR A —RAVIT HBL @ ETERY  CIRRIFEIE R  XIFRR
EEHAERENEE  DIAIFE RECHANEIEE -

B EWEDE0E (S8 HEDE# S H B E HEEAME: ) - [l PIEE DIFTR
FEJIFPE (41 1P/1682 QL =la 2 ) » Frit AU /MTEH L (MPC) $55E -
B B R SE - RIS H 0 E-A,-B,.. K& 7 B EE -

FEfy L BERELE TAU ATRRYER] B Gary W. Kronk » Seiichi Yoshida FY4ENE o 755 H 04
e NEFH I - R EEE IR - AR RSP IIA R R 2% -
PR RIOEEE . —PEEERCA T 7 5 o BRERMARKEEHEEE -

2012 # i % T p B T & %

b

BTHE [y | g o | AEH | 5K | BUl [
g 2 & @ |Am ) OV U sme | so | Eai o ke
q (AU) e : : . =
A H 0 1 0 0|
P/2005 JN (Spacewatch) 1 5.8229| 2.285837 | 0.347576 | 153.5563 | 70.7919 8.8503 14.0
131P/Mueller 1 7.5840  2.417925 0.343494 | 179.5796 | 214.2202 7.3556 11.0
P/2011 C2 (Gibbs) 1 9.8014| 5.386839 | 0.268951 | 160.7405 | 12.2031 10.9110 9.0
P/2006 T1 (Levy) 1 12.5259| 1.007348 | 0.667932 | 179.6233 | 279.7481 18.2629 10.5
78P/Gehrels 1 12.9893]  2.008408 | 0.462634 | 192.8281 | 210.5593 6.2550 5.5
P/2005 J1(McNaught) 1 15.0000] 1.530155 | 0.570971 | 338.9237 |268.8414 31.7662
2010 GM163 1 15.0000] 3.135406 | 0.488769 | 269.6982 | 107.5589 17.7153 18.7
244P/Scotti 1 19.6278| 3.918351 0.200649 | 92.4642 | 354.1926 2.2593 9.0
P/2011 JBIS 1 23.7416) 5.016263 | 0.319279 | 111.1698 | 153.7456 19.1407 9.0
C/2010 M1 (Gibbs) 2 7.8400] 2.298690 L.~ 265.3180 | 82.1500 78.3730 9.0
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5D Brorsen 2 7.0000| 0.530000
21P/Giacobini-Zinner 2 11.7241| 1.030555 0.707052 | 172.5952 195.3980 31.9105 9.0
198P/0DAS 2 15.8889| 1.996254 0.444950 69.0517 358.5630 1.3431 12.5
105P/Singer Brewster 2 26.2049] 2.050744 0.409292 46.6897 192.4194 9.1709 11.5
182P/LONEOS 3 5.0000f 0.979669 0.663924 51.4476 75.0606 16.9051 ---
242P/Spahr 4 2.7885 3.980109 0.281135 | 247.5201 180.8537 32.5186 8.0
58P/Jackson-Neujmin 4 10.0000| 1.374440 0.662604 | 200.4880 160.6348 13.4898 13.8
163P/NEAT 4 12.0000| 2.056662 0.453361 | 349.6379 102.1170 12.7173 18.5
C/2006 S3 (LONEOS) 4 16.5045] 5.130879 1.002838 140.1483 38.3698 166.0327 2.0
171P/Spahr 4 30.7099| 1.764166 0.503373 | 347.1040 101.7439 21.9465 13.5
2010 BK118 4 30.0000 --- 0.985033 178.9034 175.9351 143.9260 18.0
60P/Tsuchinshan 2 5 13.0000] 1.766389 0.507113 | 203.3490 | 288.9247 | 607184.0000 | ---
596 Scheila 5 18.0000| 2.444869 0.165053 175.7439 70.7038 14.6616 11.6
C/2010 R1 (LINEAR) 5 19.1833] 5.621039 1.003344 | 114.5129 | 343.6354 156.9347 6.0
P2006 Y2 (Gibbs) 5 20.0000] 1.251221 0.586935 26.3012 113.3540 14.4710 ---
P/2011 N1 5 31.7691| 2.848600 0.547717 | 331.4010 77.6556 35.6635 11.5
P/2003 02 (Linear) 6 10.0000| 1.505454 0.646056 32.7209 344.7114 14.6913 .-
138P/Shoemaker-Levy 6 11.7660| 1.700663 0.530478 95.6248 309.4151 10.0837 15.0
C/2003 T12 (SOHO) 6 25.3200] 0.453700 0.829300 | 226.0900 167.8100 13.8700 11.5
C/1997J6=C/2001 D1=C2004 6 30.0000 .- .- .- .- .- .-
152P/Helin-Lawrence 7 9.4210] 3.116076 0.307529 | 163.8344 91.9191 9.8662 11.5
96P/Machholz 1 7 14.00001 0.123791 0.959182 14.7560 94 .3243 58.2988 2.0
189P/ NEAT 7 20.0000] 1.173390 0.597695 15.2712 282.2018 20.4017 ---
C/2011 O1 (LINEAR) 8 23.5652| 4.071982 0.839386 | 229.1367 89.8651 76.6289 7.0
2008 HW1 8 12.0000 --- 0.960585 | 248.8645 129.2678 10.6129 ---
185P/Petriew 8 13.0000] 0.931856 0.699468 | 171.9448 | 214.0904 14.0076 11.0
C1999 X3=C/2004 E2=C/2008 8 20.0000 .- .- .- .- .- .-
P/2006 Q2 (LONEOS) 8 21.0000| 1.337888 0.593196 96.8559 245.2512 5.3683 ---
P/2005 K3 (McNaught) 9 12.0000] 1.497139 0.593518 15.6950 351.9619 15.7357 13.2
160P/LINEAR 9 18.41001 2.066976 0.479232 18.1448 337.0110 17.2745 15.5
158P/Kowal -LINEAR 9 19.1948| 4.577174 0.030240 | 231.9914 137.3090 7.9082 9.0
P/2005 N3 (Larson) 9 29.0000] 2.197034 0.388111 58.5106 208.6040 6.3249 18.0
168P/Hergenrother 10 1.0000| 1.425773 0.607511 13.8784 356.5030 21.8941 15.0
P2005 T2 (Christensen) 10 7.00001 2.210877 0.422122 58.3427 260.6183 8.3381 19.0
2005 HC4 11 1.0000 --- 0.960994 | 309.1894 63.6173 8.4135 ---
2009 HC&2 11 10.0000| 0.486801 0.807391 | 298.3680 | 294.8151 154.5238 ---
P/1994 X1 (McNaught -Russell)| 12 4.0000] 1.279930 0.815375 | 171.1938 | 218.0111 29.0791 13.8
P/2006 F4 (Spacewatch) 12 14.0000| 2.339799 0.337083 31.3475 184.0973 12.3862 21.0
P/1999 RO28 (LONEOS) 12 17.0000| 1.227799 0.651293 | 219.9689 148.3707 8.1836 19.0
P/1999 D1 (Hermann) 12 18.0000| 1.654275 0.712417 173.0826 349.3729 21.5127 18.0
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1P Halley (U&ZE 240 BC 1986 2061 76.01
2P Encke (B52) 1786 2010 2013 3.30
3D Biela (EEHI) 1772 1852 23 6.62
4p Faye (VE%E) 1843 2006 2014 7.55
5D Brorsen (fA%E#%) 1846 1879 MR 5.46
6P d'Arrest ({85nki=/Rf) 1851 2008 2015 6.54
7P Pons-Winnecke (FEL:- RIETE) 1819 2008 2015 6.36
8P Tuttle (3&4E) 1790 2008 2021 13.61
OP  Tempel 1 (FEG—5%) 1867 2011 2016 5.52
10P  Tempel 2 (FE3%—5%) 1873 2010 2015 5.47
11P Tempel-Swift-LINEAR 1869 2001 2014 6.37
12P Pons-Brooks (- fA&5eilT) 1812 1954 2024 70.92
13P  Olbers (EREE{E) 1815 1956 2024 69.56
14P  Wolf C(JREER) 1884 2009 2017 8.74
15P  Finlay CGEfir) 1886 2008 2014 6.50
16P  Brooks 2 (& miy —5%) 1889 2008 2014 6.14
17P  Holmes (faf#) 1892 2007 2014 6.88
18D  Perrine-Mrkos (Hlff- BEHr) 1896 1968 lost? 6.72
19P  Borrelly (&) 1904 2008 2015 6.85
20D Westphal 1852 1913 THAR? 61.86
21P  Giacobini-Zinner 1900 2005 2012 6.62
22P  Kopff (R&EH) 1906 2009 2015 6.44
23P  Brorsen-Metcalf 1847 1989 2059 70.54
24P Schaumasse 1911 2009 2017 8.25
25D Neujmin 2 1916 1927 Lost 5.43
26P  Grigg-Skjellerup 1902 2008 2013 5.11
27P  Crommelin (FEZEHEHK) 1818 2011 2038 27.41
28P  Neujmin 1 1913 2002 2021 18.19
29P  Schwassmann-Wachmann 1 1927 2004 2019 14.65
30P  Reinmuth 1 (EHEERT—%) 1928 2010 2017 7.32
31P  Schwassmann-Wachmann 2 1929 2010 2018 8.72
32P  Comas Sold 1926 2005 2014 8.78
33P  Daniel (FHER) 1909 2008 2016 8.10
34D Gale (ZER) 1927 1938 BN 10.99
35P  Herschel-Rigollet 1788 1939 2092 154.91
36P  Whipple (3% 1933 2011 2019 8.51
37P  Forbes (fhEHT) 1929 2011 2017 6.35
38P  Stephan-Oterma (5275755 - BRFHE ) 1867 1980 2018 37.71
30P  Oterma (BEIFIE) 1942 2002 2023 19.49
40P  Vdisdla 1 1939 2004 2014 10.83

180




2012 = ~ & &

B HE 2 R (2
s = 4 #E | BEXEEE | MXREE | E B

FAry F F 0y ()
41P  Tuttle-Giacobini-Kresak 1858 2011 2016 5.42
42P  Neujmin 3 1929 2004 2015 10.70
43P Wolf-Harrington (JAEE-ISETH) 1924 2010 2016 6.45
44P  Reinmuth 2 (ZEHEHT %) 1947 2008 2015 7.07
45P Honda-Mrkos-Pajdusakova 1948 2011 2016 5.25
46P  Wirtanen (GKIZEFE) 1948 2008 2013 5.44
47P  Ashbrook-Jackson 1948 2009 2017 8.34
48P Johnson (E#%) 1949 2011 2018 6.96
49P  Arend-Rigaux 1951 2011 2017 6.61
50P  Arend (Fo/mE7E) 1951 2007 2016 8.26
51P  Harrington ("&EETH) 1953 2008 2015 7.13
52P  Harrington-Abell (15 E1H-Fo 2 ) 1955 2006 2014 7.54
53P  Van Biesbroeck 1954 2003 2016 12.52
54P  de Vico-Swift-NEAT 1844 2009 2017 7.37
55P  Tempel-Tuttle (GEE-HEFE) 1865 1998 2031 33.22
56P  Slaughter-Burnham 1958 2005 2016 11.55
57P  du Toit-Neujmin-Delporte 1941 2008 2015 6.41
58P Jackson-Neujmin 1936 1995 2012 8.24
59P  Kearns-Kwee 1963 2009 2018 9.51
60P  Tsuchinshan 2 (ZR<1—5%) 1965 2005 2012 6.78
61P  Shajn-Schaldach 1949 2008 2015 7.05
62P  Tsuchinshan 1 (R&g—5%) 1965 2011 2017 6.63
03P Wild 1 (EfE—5%) 1960 1999 2013 13.24
64P  Swift-Gehrels (52 EHE-E T ) 1389 2009 2018 9.34
65P  Gunn 1970 2010 2016 6.80
66P  du Toit 1944 2003 2018 14.70
67P Churyumov-Gerasimenko 1969 2009 2015 6.45
68P  Klemola 1965 2009 2019 10.83
69P  Taylor (Z#))) 1915 2011 2018 6.95
70P  Kojima 1970 2007 2014 7.06
7P Clark (5EHI5E) 1973 2011 2016 5.52
2P Denning-Fujikawa 1881 1978 2014 9.01
73P Schwassmann-Wachmann 3 1930 2011 2016 5.36
74P Smirnova-Chernykh 1975 2009 2018 8.53
75P  Kohoutek (FHHERFFE) 1975 1987 2014 6.65
76P  West-Kohoutek-Tkemura 1975 2006 2013 6.48
77P  Longmore ([FEL) 1975 2009 2016 6.83
78P  Gehrels 2 (EHir —5%) 1973 2004 2012 7.22
79P  du Toit-Hartley 1945 2008 2013 5.28
80P  Peters-Hartley ({f#5-R&7EF]) 1846 1998 2014 8.12
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1P Wild 2 (E{E—5%) 1978 2010 2016 6.40
82P  Gehrels 3 (EFmir=5%) 1975 2010 2018 8.45
83P  Russell 1 (ZEZE—9%) 1979 1985 2013 6.10
84P  Giclas 1978 2006 2013 6.97
85P  Boethin (73F) 1975 1986 2020 11.23
86P  Wild 3 (EfE=59%) 1980 2001 2015 6.93
87P  Bus (fHHT) 1981 2007 2013 6.51
88P  Howell ({ZEIFE) 1981 2009 2015 5.49
89P  Russell 2 (ZEZE %) 1980 2009 2016 7.40
90P  Gehrels 1 (EHalr—5%) 1972 2002 2017 14.84
91P  Russell 3 (EZE=5%) 1983 2005 2013 7.67
92P  Sanguin 1977 2002 2015 12.44
93P  Lovas 1 (J&fk—3%) 1980 1998 2017 9.14
94P  Russell 4 (ZEZEUFR) 1984 2010 2016 6.58
95P  Chiron (#HE) 1977 1996 2046 50.73
96P  Machholz 1 (HeEZZ—5%) 1986 2007 2012 5.24
97P  Metcalf-Brewington 1906 2011 2021 10.53
98P  Takamizawa (5 5:.7%) 1984 2006 2013 7.40
99P  Kowal 1 (fifEL—5%) 19717 2007 2022 15.09
100P Hartley 1 (Ma{EF[—5%) 1985 2009 2015 6.29
101P  Chernykh 1977 2005 2020 13.92
102P  Shoemaker 1 ({REFFE—5%) 1984 2006 2013 7.23
103P  Hartley 2 (FafEFZ5%) 1986 2010 2016 6.40
104P  Kowal 2 (F[E.—5%) 1979 2010 2016 6.18
105P  Singer Brewster 1986 2005 2012 6.45
106P  Schuster 1977 2007 2014 7.31
107P  Wilson-Harrington (E(EE#A%-MaEETH) 1949 2001 2014 4.30
108P Ciffréo 1985 2007 2014 7.26
109P  Swift-Tuttle (SREGFE-HEHE) 1862 1992 2126 135.01
110P Hartley 3 (MGEF=5%) 1988 2008 2014 6.89
111P  Helin-Roman-Crockett 1989 2004 2013 8.12
112P  Urata-Niijima 1986 2006 2013 6.67
113P  Spitaler (EUCHEEH)) 1890 2008 2015 7.09
114P  Wiseman-Skiff (Jg24S - SLEAR) 1986 2006 2013 6.68
115P  Maury (EF]) 1985 2011 2020 8.79
116P  Wild 4 (E{ErUSE) 1990 2009 2016 6.48
117P Helin-Roman-Alu 1 1989 2005 2014 8.24
118P  Shoemaker-Levy 4 ({Rif5e-ZFRIU5E) 1991 2010 2016 6.45
119P Parker-Hartley (JRv-F&7EF]) 1989 2005 2014 8.89
120P  Mueller 1 (E#)—5%) 1987 2004 2013 8.43
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121P  Shoemaker-Holt 2 ({RHgFve-EE5%) 1989 2004 2013 8.01
122P  de Vico (Zh&EHT) 1846 1995 2069 74.41
123P  West-Hartley CElriR:-rafEH) 1989 2011 2018 7.58
124P  Mrkos (JBiEHT) 1991 2008 2014 5.75
125P  Spacewatch (RZESFEE) 1991 2007 2013 5.53
126P  IRAS (4LHMERIHHE) 1983 2010 2023 13.29
127P  Holt-Olmstead (ZE{E-BUBIETFEF) 1990 2009 2016 6.39
128P  Shoemaker-Holt 1 ({Rif5e-EE—57) 1987 2007 2017 9.59
129P  Shoemaker-Levy 3 ({KiE52-FE=5%) 1991 2005 2014 7.23
130P  McNaught -Hughes 1991 2011 2017 6.67
131P  Mueller 2 (E#h=5%) 1990 2004 2012 7.07
132P  Helin-Roman-Alu 2 1989 2006 2014 8.28
133P  Elst-Pizarro 1996 2001 2013 5.61
134P  Kowal-Vavrova 1983 1998 2014 15.58
135P  Shoemaker-Levy 8 ({Rfg7e-22m/\5t) 1992 1999 2014 7.49
136P  Mueller 3 (E#h=5%) 1990 2007 2016 8.57
137 Shoemaker-Levy 2 (fRfg5C-FRI—5%) 1990 2009 2018 9.55
138P  Shoemaker-Levy 7 ({RHg5E-ZFEE55) 1991 2005 2012 6.91
139P  Vidisdla-Oterma 1939 2008 2017 9.60
140P  Bowell-Skiff (EEH-HEME) 1983 1999 2015 16.18
141P  Machholz 2 (Mgoe#a2z—5%) 1994 2010 2015 5.23
142P  Ge-Wang (&-7F) 1988 2010 2022 11.17
143P  Kowal-Mrkos (o] FL- F5E ) 1984 2009 2018 8.92
144P  Kushida (E2[H) 1994 2009 2016 7.60
145P  Shoemaker-Levy 5 ({Rfgsd-ZEEALHT) 1991 2009 2017 8.39
146P  Shoemaker-LINEAR 1984 2008 2016 8.08
147P  Kushida-Muramatsu (E2HH-FH8) 1993 2008 2016 7.43
148P  Anderson-LINEAR 1963 2008 2015 7.07
149P  Mueller 4 (EEEHIUsE) 1992 2010 2019 9.01
150P  LONEOS 2000 2008 2016 7.68
151P  Helin 1987 2001 2015 14.06
152P  Helin-Lawrence 1993 2002 2012 9.52
153P  Ikeya-Zhang (H#&-5R) 1661 2002 2362 364.46
154P  Brewington 1992 2003 2013 10.66
155P  Shoemaker 3 1986 2002 2019 17.10
156P  Russell-LINEAR 1986 2007 2014 6.83
157P Tritton 1978 2010 2016 6.45
158P Kowal- LINEAR 1979 2002 2012 10.29
159P  LONEOS 2003 2004 2018 14.31
160P  LINEAR 2004 2004 2012 7.95
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161P Hartley-IRAS 1983 2005 2026 21.50
162P  Siding Spring 2004 2010 2015 5.32
163P  NEAT 2004 2005 2012 7.01
164P  Christensen 2004 2011 2018 6.91
165P  LINEAR 2000 2000 2075 76.41
166p NEAT 2001 2002 2053 51.89
167p  CINEOS 2004 2001 2066 64.78
168p  Hergenrother 1998 2005 2012 6.92
169p NEAT 2002 2009 2014 4.21
170p  Christensen 2005 2006 2014 8.63
171p  Spahr 1998 2005 2012 6.62
172p  Yeung 2002 2008 2017 6.58
173p  Mueller 1993 2008 2021 13.62
174p  Echeclus 2000 1980 2015 35.34
175p  Hergenrother 2000 2006 2013 6.62
176p  LINEAR 1999 2011 2016 5.71
177p  Barnard (E2473fE) 1889 2006 2127 119.56
178p  Hug-Bell 1999 2006 2013 7.06
179p  Jedicke 1995 2007 2022 14.35
180p  NEAT 2001 2008 2015 7.53
181p  Shoemaker-Levy 6 1991 2006 2014 7.53
182p LONEOS 2001 2007 2012 5.02
183p  Korlevic-Juric 1999 2008 2017 9.56
184p  Lovas 1986 2006 2013 6.62
185p  Petriew 2001 2007 2012 5.47
186p Garradd 2007 2008 2019 10.64
187p LINEAR 1998 2008 2018 9.40
183p LINEAR-Mueller 1998 2007 2017 9.13
189p  NEAT 2002 2007 2012 4.98
190p Mueller 1998 2007 2016 8.73
191P  McNaught 2007 2007 2014 6.64
192P  Shoemaker-Levy 1 1990 2007 2024 16.38
193P  LINEAR-NEAT 2001 2008 2014 6.74
194P  LINEAR 2000 2008 2016 8.04
195P  Hill 1993 2009 2025 16.49
196P  Tichy 2000 2008 2015 7.34
197P Linear 2003 2008 2013 4.85
198P  ODAS 1998 2005 2012 6.78
199P  Shoemaker 4 1994 2009 2023 14.58
200P Larsen 1997 2008 2019 10.87
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201P  LONEOS 2001 2008 2015 6.45
202P  Scotti 2001 2009 2016 7.34
203P  Kovlevic 1999 2010 2020 10.02
204P  LINEAR-NEAT 2001 2008 2015 7.02
205P  Giacobini 1896 2008 2015 6.66
206P  Barnard-Boattini 1892 2008 2014 5.83
207P  NEAT 2001 2008 2016 7.67
208P  McMillan 2000 2008 2016 8.11
209P  LINEAR 2004 2009 2014 5.04
210P  Christensen 2003 2008 2014 5.66
211P  Hill 2009 2009 2016 6.73
212P  NEAT 2000 2008 2016 7.79
213P  Van Ness 2005 2011 2017 6.33
214P  LINEAR 2002 2009 2015 6.85
215P  NEAT 2002 2010 2018 8.17
216P  LINEAR 2001 2008 2016 7.66
217P  LINEAR 2001 2009 2016 7.83
218P  LINEAR 2003 2009 2015 6.10
219P LINEAR 2002 2010 2017 6.99
220P  MacNaught 2004 2009 2014 5.50
221P  LINEAR 2002 2009 2015 6.49
222P  LINEAR 2004 2009 2014 4.83
223P  Skiff 2002 2002 2010 8045
224P  LINEAR-NEAT 2003 2010 2016 6.29
225P  LINEAR 2002 2009 2016 6.96
226P Pigott-LINEAR-Kowalski 1783 2009 2016 7.30
227P Catalina-LINEAR 2003 2003 2010 6.80
228P  LINEAR 2003 2011 2019 8.51
229P  (ibbs 2009 2009 2017 7.77
230P  LINEAR 2002 2009 2015 6.27
231P . INEAR-NEAT 2003 2011 2019 8.08
232P  Hi11 1999 2009 2019 9.49
233P 14 Sacra 2010 2010 2015 5.29
234P  1INEAR 2002 2009 2017 7.48
235P  LINEAR 2002 2010 2018 8.01
236P  1INEAR 2003 2010 2017 7.21
237P  LINEAR 2002 2009 2017 7.21
238P  Read 2005 2011 2017 5.63
239P  LINEAR 2000 2009 2019 9.40
240P  NEAT 2003 2010 2018 7.59
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241P  LINEAR 1999 2010 2021 10.67
242P  Spahr 1999 1999 2012 13.15
243P  NEAT 2003 2011 2018 7.50
244pP  Scotti 2000 2000 2012 11.39
245P  WISE 2010 2002 2018 8.02
246P  NEAT 2005 2005 2013 8.04
247P  LINEAR 2003 2011 2018 7.89
248P  Gibbs 2011 1996 2025 14.6
249pP  LINEAR 2006 2011 2015 4.63
250P  Larson 2010 2010 2018 7.21
251P  LINEAR 2004 2010 2017 6.52
252P  LINEAR 2000 2010 2015 5.36
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