Figure 1



Figure 2

R (USNO SA2.0)

14.5

15.0

15.5

16.0

16.5

17.0

17.5

18.0

18.5

19.0

103P/Ha
——

rtley 2 - Infinite Aperture Magnitude
T 1 7 ' d

Aperture [ 1 pix = 1.03" of arc]

:
i 00090008 R (#]4)=15.1 BE:
i & Reference 15
- J il 1 m Schmidt f/3 20050112 E
/ USNO-A2 Satit o

- d ge: 13
I 1AvCoOb911a20.q4.c2. N=4 18,
ld R, (Comet)= 16.66£0.15 —t— )‘“1|”*1|"'“|l”'+ aLs
L i
i Comet \ Model: Exponential Decay '§
r Y= y0 + A1*e*[-(Ap-2)/Ap1] =
i Chi*2 = 0.00262 13
& yO= 16.660.03 -8
- A1=2.24+0.06 12
= Ap1=10.42+0.63 =
1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 | 1 ] 1 ] 1 %

4 8 12 16 20 24 28 32 36 40 44 48



Figure 3

m.(1,R) and V(1,R,0)
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Key to Parameters, Time Plot
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Figure 6
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m,(1,R) and V(1,R,0)

o ~ N O

10
12
14
16
18
20

22

Compare with 1995 O1 Hale-Bopp
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m,(1,R) and V(1,R,0)

0~ O g A W

9
10
11
12
13
14
15
16
17
18
19
20

2P/Encke = 1786 B1 JF97/5 V.07 Epoch 2003

L] I 1 I L] I L] I T I L] 1 I ] I L] I L] I ] I L]
[q=0.34 A ; :/IgegeTCh et al. (200‘1) Nucleus: ]
[Q=4.09 AU s | @nn p,= 0.047:0.23 ]
FRo= 1628003 AU | | ot et al (2001) p= 0.066+0.003
| Rop= +1.4820.20 AU | | 505 <V-R>= 0.44+0.04 -
TRorRon= 0.91 O |This Work V,(1,1,0)= 15.49+0.15 7]
~Von~ 16.520.2 A .(1,1)= 4.8+0.1 ]
|V .= 16.410.2 Derre= 5.122.0 km
[ m,(1,1)=9.8+0.1 i . P-AGE= 97+8 cy
—_m1A(1,1)—11.5i0.1 of Coivia PHasa ¢ R No ]
[ <m (1,1)>= Source 1 GEF Coma A
[h,g= +2.80 Aphe- ]
mig +4.93 Nu-  lion 7]
| No CO_ma clear Acti- -
" AA:hfel.lon Pha- vity -
B ctivity 4
[ 4 se Source |
[ %a o8 OAROT= 0.88 mag .
[ ? : - o@g Belton et al. o
s % (2005) R
<of 3 2 R=1AU 07 05 9 05 07 R=1AU 2 3 4=

N PR R Y T O T O T Y T PR T (I I

12 140 -08 -06 04 -02 00 02 04 06 08 10 1.

Log R + 0.47965

N 626040/ [do'£00ZdZ /(2002 ‘UlLad) ' S18Wos jo saan) BN Jeinoas 1o sy,



2P/Encke, Secular Change, 1858 vs 2003 JFs8/5 V.07 Epoch 1858
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m, (1,R) and V(1,R,0)
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m,(1,R) and V(1,R,0)
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m,(1,R) and V(1,R,0)
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m,(1,R) and V(1,R,0)
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m,(1,R) and V(1,R,0)
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m,(1,R) and V(1,R,0)

29P/Schwassmann-Wachmann 1

16

CENO0.7/54 V.01 Epoch 1989

O I T I 1 I T I ] I T I 1 T I L] I T I 1 I I T I
[ = 5-44 AU v (TW)= :\Icl)j ;If: r1s: [
2lQ, = 647 AU M T
Log Q= 0.811 g o
| Log Q=0. Dyrre= 54£10 Km
4 Lm (1= -25:03 P-AGE=0.7+0.2 ¢y _|

A i
v A
a =
2
v oﬂvig_
v.f_\o OAv |
” A
A
&@g @ A%—
Mo A %%-
72N a®
o, ~ ﬁ@.
T -
o 4
N
= @‘%—
Vg o v
Q)

-0.12 -0.10 -0.08 -0.06 -0.04 -0.02 0.00 0.02 0.04 0.06 0.08 0.10 0.12

Log R [AU] + 0.7362

50Z0G0 / [do(-)bddaz 7 (2002 ‘Ued) ' Slewoy Jo saaing JYBI Jeinosg Jo sejly,



m, (1,1) and V , (1,1,0)
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m,(1,R) and V(1,R,0)
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m(1,R) and V (1,R,0)
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m_(1,R) and V(1,R,0)

65P/Gunn = 1954 P1
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m,(1,R) and V(1,R,0)
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m.(1,R) and V(1,R,0)
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| R,,./R,,(1990)=0.75
| R,./R,,(1995)=2.5
| V,,=19.120.1
| V,.=21.1:02

1990 m_ (1,1)= 10.520.1
[ 1990 m, (1,1)= 10.820.1
1995 m (1,LAG)= 4.740.2
- Ron

— Nuclear
Phase

o 1CQ1995-96
= Sekanina et al. (1996)
+ 1CQ 1990

1990

\\\
I'll‘I
,/;
i
—~—

Ry +2 - .
R
Nucleus C™ =

e

TAU|J|R=1AU
IR R T Y A I I T

Coma Phase

I T 1T T 1T 71
Nucleus:
V-R=0.50%0.10

V =17.1£0.2

N-BRBS
1990 A, = 6.410.2
1995 A__ = 7.820.4

D —

EFFE

2.240.3 km _|

1990 P-AGE= 556 cy |
1995 P-AGE=21#2cy |

-0.7 -0.6 -0.5 -04 -0.3 -0.2 -0.1 0.0 0.1

Log R [AU] F 0.0302

02 03 04 05 06 0.7

JF55/21 V.06 Epoch 1990-95
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m,(1,R) and V(1,R,0)
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73P/Schwassmann-Wachmann 3C

23

JF18/2 V.01 Epoch 2001

L B I N
- q= 0.94 AU

— Q= 5.18 AU

" Log Q=0.71

™ R~ -5.24+0.05 AU
| R,= 4.210.1 AU

| R, /R, = 0.81

| V= 20.8£0.1

| V= 20.420.1

_ m, (1,LAG)= 8.3+0.1

Perihelia:
e 20010127
O 2005

Coma Phase

o Tl M,(1LAG)
4

power=l==mn}

q|rR=1AuU
P B B B N PO R B

V-R

| L
Nucleus: ]
= 0.50+0.107]

V (BRBS)= 17.1+0.23 i

D

A

EFFE

=8.7+0.2 |

SEC -

2.2+40.3 km _|

P-AGE= 18+2 cy |

Nucleus C

07 -06 -05 -04 -03 -02 -01 O?O 01 02 03 04 05 086 07
Log R [AU] ¥ 0.0302
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. (1,R) and V(1,R,0)

m

81P/Wild 2=1978 A

24

Compare with 21P/Giacobinni-Zinner

JF13/4 V.05 Epoch 1997

Log R [AU]

L] I T I L] I 1 1 I 1 I 1 I L]
- q=1.583 AU _ -
Q= 530 AU Brake Point Nusleus: ]
ok A Encounter Pugea— 0-0320.015 4
= = R_=-19AU L -
Log Q=0.72 BP — \ 040102 Vie mon— 16.0740.3
R =-44t01AU m__=100 R = .
—Row 18P R 633 Vo= 16.25£0.05
[ Roe= 5.82£0.8 AU l Vicens 16.320.1 ]
- RopeRoy=1.3 4 Viiesay= 16.53:0.04
[ Vi 1504052 <V, (1,1,0)>= 16.53+0.04 7]
Mo 18.840.2 A=107:03
-_m(1 ,1)=5.8+0.2 Céima Phase Derre= 3.93£0.10 Km - 7]
[ ng,= 10.43£0.05 P-AGE= 13£2¢cy J
.= 6.8740.03 _
L ® o .
[ n,.= 6.33£0.03 b
[ R._=-19:010 AU & Rorr |
m,.=10.0 o .
L MN .
: BT l N
i Nucleus ] LTLR )
[ Nuclear_ 3 _
i R =
R=1AU .
~a LFC q q ]
QI I 1 I 1 I 1 I 1 I 1 I 1 I IQ i

-0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.

£2Z 10 / [do 26406418 7 (G002 “uLLad) ‘S1ewoD Jo sanny WBIT Jenoes Jo sepy,
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m, (1,R) and V(1,R,0)

25

5 85P/Boethin = 1975 A SF49/6 V.7 Epoch 1986
1 I | I 1 I 1 I 1 1 I 1 I 1 I 1 I 1
- g=1.11 AU [ Nucleus:
Q=891 AU -
4. = Log Q= 0.95 Coma Phase VNK}TW_ ;j:;c:g_
5 I Ron= -1.82+£0.05 AU DEFFES:CG'S-'_:O'_G -km |
I zoﬁ; -‘593%-85 AU P-AGE= 49+4 cy |
OF ON= '
8 " Vo= 15.60.1 Rax %\% h Roe Perihelions: N
F Vgl 15,4501 &b R O 19750106
10 | m,, (1,1)=5.9+£0.2 gq=1.0935 AU
B A 19860116 7
12 | 8 O%’(gb q=1.1143 AU -
| GK O Nuclear
14 B R+28
16 L Nuclear Nial&iis
Phase R*
18 |- R=
- q
20 Q 1 | 1 | 1 | 1 | 1 | 1 | 1 ] 1 ] 1 ] 1 Q
-10 08 06 -04 -02 0.0 0.2 0.4 06 0.8 1

Log R [AU]
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m, (1,R) and V(1,R,0)

101P/Chernykh = 1977Q1

26

9 | I 1 I ] I 1 I 1 I ] ] I 1 I ] I | I 1 I 1

15 - = 2.36AU Perihelia: Nucleus: 7
[ ©=9.24 AU * 19780215 V (TFRL)= 15.9+0.7
11 LLog =097 o 197205":85@ V, (SCOT)= 16.2+0.7
Ry q=2. - i
15 " Roy= -3.120.1 AU & TEsEmIEs, » B 5._010.6 km 1
[ R,.= 4.9:0.2 AU 4= 2.356 AU P-AGE= 20+2 cy |
13 FRore/Ron= 1.7 Ag=-0.212 AU —
-V, = 18.5£0.2 -
14 - = _
Vo= 19.5:0.2 Belly ]
15 LMy (1.LAG)= 10.220.2 N
16 | Splitting Coma Phase —
17 [ 19910415 | ]
! R=-3.32 AU - TFRL Rere -
18 | —
| Nuclear Nuclear i
19 — Phase Phase -
20 B Nucleus N
L_——— R * Plot !

21 ==l folded at —= ¢
22 Q 1 | 1 | 1 | 1 | 1 | 1 I 1 | 1 | 1 | 1 | 1 | 1 Q
06 05 04 03 -02 -01 00 01 02 03 04 05 0O

Log R * 0.3722 [AU]
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m.(1,R) and V(1,R,0)

27

Compare with 133P/Elst-Pizarro

5 107P/Wilson-Harrington = 4015 = 1979VA cOM1370/3 V.05 Epoch 1996

9
10
11
12
13
14
15
16
17
18

20
21

1
818060 / [do'd/ 0L /{2002 ‘ULLa4) ', 818W00) Jo Sanind) B Jenoss 1o sepy.,

1 I 1 I 1 I I 1 I 1 I 1 1 I 1 I 1 I 1 I 1 I 1 I 1
- q=0.98 AU © 1949 IAUC Nucleus: 7]
[ @=4.28 AU 1978 1AUC Py.cope= 0-05£0.01
| Log Q= 0.63 ¥ 1988 IAUC p(TW)= 0.040+0.003 mag/° -
- R,,= +1.13:0.02AU @ 1979V V-R= 0.31£0.07 A
" Rg= +1.43:0.05 AU = 1992-96-01V V (TW)= 16.2910.10 |
[ m,(1,1)= 12.920.2 7 AstDyn A= 35402 _
-V, = 16.6+0.1 D= 3.3£0.8 km -
" Vo= 17.120.1 <« m= P-AGE=1370cy
B Suikyrel 13.3:t02  (+530,-320)
B Phase 4
— Am= 3.1+0.2 -
- Nucleus ¢ J
— +2 —
[ Nuclear R Nuclear
| .a- Phase _|
19 b - F Aor= 0.22 mag
L (OCS) R=1
X qq i
(IQ | 1 | 1 | | 1 | 1 | 1 1 1 | 1 | 1 | 1 | 1 | 1 | Q|
-0.7 06 -05 -04 -03 02 -01 00 01 02 03 04 05 06 07

Log R ¥+ 0.0088



m,(1,R) and V(1,R,0)

28

5 109P/Swift-Tuttle HT28/30 V.06 Epoch 1992
T I 1 I I | I | | I 1 I 1 I 1 I 1
3 q=_0.958 AU Nucleus: -
4 [ 9=210.44 V, (OFW)= 12.0820.7
5F R.=-2.8+0.1 AU o i 1 5

L oNT Tt A= 83101 mag -

6 [~ Rore= 3.420.1 AU P-AGE= 28+2cy ]

2 | RordRo,= 1:21 ]

L V= 14.2+0.2 -

8 L —

[ V.= 14.740.2 i

9 N m1(1,1)= 3.840 .1 ]

10 | Ry -
11 | o Rorr —
12 __ Nuclear l NUC|eaI’ __
13 " Phase Phase 7]
14 | -
15 | —
16 |- =
17 .
18 [ 1 | 1 | | 1 | 1 1 | 1 | 1 | 1 | 1 ]
-1.0 -0.8 -0.6 04 0.2 0.0 02 04 06 0.8 1

Log R+ 0.0186
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m, (1,1) and V(1,1,0)
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Compare with 107P/Wilson-Harrington

5 133P/Elst-Pizarro = 796

ABC1460/5 V.06 Epoch 1966

T ' T ' T ' T ' | ' T ' | '
L q=2.63 AU Nucleus: =
13 L Q= 3.68 AU N= No Coma Detected _|§
Log Q=057 p= 0.044£0.007 |2
[ R~ +2.641+0.002 AU V-R= 0.40+0.05 | 3
14 | ROFF= +2.805+0.005 AU VNUC-HJF= 16.02+0.03 — i
- Vo= 18.120.1 A .(1,1)=60+15 |5
15 | Vor= 18:320.1 ) Derre= 46106 km _|£
X MPEC P-AGE= 1460 cy 8..
v Ferrin TW i (+600, -340) g
16 m VNuc 1%
- & Lk A (1,R)= 2.310.2 16
17 L O VTot seclHR)= 2.310. n .-
O Aphelion =7
o AstDyn )YEE Activity? ]
- 4O
O 2007 5 i ctivity g
18 Nucleus R _ — — >
- - o
_____ : >
o o )
19k a==--—~ = L -
- Plot X ] =
Ho o}
L Q@ 35aU Folded at q=2.63AU 35AY TDQ 1
20 1 | | 1 | || | 1 | 1 ] || ] 1 ] |I:I 1 ™
-0.16 -0.12 -0.08 -0.04 0.00 0.04 0.08 012 0.16

Log R+ 0.4199



m,(1,R) and V(1,R,0)

30

Compare with 26P/Grigg-Skjellerup

5 C/1983 H1 = IRAS-Araki-Alcock 0C84/9 V.01 Epoch 1983
T I T T T T T L] T T ! I ! 1 '
6 -_ qQ= 0'.199991AAUU v ::?h IAUC 3817 NUCIeUS:_-
| = v itcher . i
7 L Log @=2.30 LJ= Larson & Johnson |IAUC 3811 BB T AE0.40 _
i 2 V, (L&J)= 14.72+0.25 |
g [ Ron=-1.17£0.10 AU <V,(1,1,0)>= 14.58+0.39 ]
[ Roee= 1.5_210.30 AU A= 64102 |
9 ROFF_/RON‘ 1.4 D.rre= 8.6+1.5 km™]
i 1L Von~ 14.8+0.2 R P-AGE= 84+7 cy |
" Vor= 15.520.2 7
11 £ m,(1,1)=7.820.2 ]
12 '_ OFF _'
13 - —
14 - —
15 L Nuclear - Nuclear 7
L Phase Nupleus R Phase
16
17 |+ o 15 R=- 1.5 2 AU 7]
18 1 l 1 | | 1 | 1 || 1 | 1 I | 1 I 1
0.4 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0

Log R [AU] + 0.00393
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m, (1,R) and V(1,R,0)
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C/1983 J1 = Sugano-Saigusa-Fujikawa ocs3/0.7 v.01 Epoch 1983

[ Vo= 22.440.3

on= 1.5£0.2 AU
Roee= 1.510.2 AU
Roee/Ro= 1 Adopted
oFF= 22.4£0.3
m,(1,1)= 10.5+0.1

Phase | R

R=-1AU

Coma Phase

+2/\

Nucleus

Nucleus: 7]
V (HNSV)=19.8+0.2 ]
A .=9.0+0.2 7]

SEC

D_...=074+0.10 km ]

EFFE

P-AGE= 5343 cy

R=1AU .

LL£020 / Ido 458 /(007 ‘uliad) ‘,siawog Jo saaind 1B Jenoas jo sepy,
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m,(1,R) and V(1,R,0)

32

C/1985 XIl Shoemaker = 1984 K1

0C1.6 V.01 Epoch 1985

1 I T I T I ] I L] I L] I ] 1 I 1 I 1 I ] I L] I 1 I 1 I 1 I
2 | q=2.695 AU / Nucleus: —
- e= 1.00072 ,’ V (M)=13.420.2 7
4 Roy = -14.6£0.3 AU P A.> 11.3£0.2 7
- R~ 24.0£1.0 AU / Depre < 14.0km 7
6 - R,./R,=16 'y P-AGE<3.3cy ]
[ V= 19.210.2 / T
8 [ v,..=20.3:0.2 / .
" m(1,1)= 2.10.5 ﬁ -
10 - m
R ,’ Coma Phase .
12 | / m
5 / .
14 |- RON R ]
| " OFF -
15 ¢ Il\gt—:gch (2004 Nucleus R* i
(@] F 2 -
. Upper Limit Nuclear]
20 R=1AU Phase_

i 9
22 1 | 1 ] 1 | 1 | 1 ] 1 | 1 l 1 ] 1 | 1 | 1 | 1 | 1 | 1 | 1 |

-14-12-10-08-06-04-0200020406 08101214 16

Log R [AU]
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m, (1,R) and V(1,R,0)

33

Compare with 1P/Halley

C/1995 O1 Hale-Bopp 0C1.8/17-96 V.06 Epoch 1997
L] I L] I L] I L] I L] I 1 I 1 I 1 I ]
-4 ~q=0.91 AU Break Point Nucleus: ]|
-2 |-Q=369.8 AU Rg.= -6.310.1 V.=11.2+1.8 _]
+3.58 N

" - Log Q= 2.57 mg.= 4.610.1 Depre= 17-96 km -

"Ry, = -20.414.1 AU R#230 Agec™ 12.421.8 7

5 [ Rop= 43.5+7.1 AU 7 P-AGE= 1.840.7 ¢y _

4 -_ROFF/RON= 2.1 N

TV, = 17.5£2.3 ]

6 LV, .= 18.7:2.1 i

o [ m_(1,1)= -1.00.1 .

" m,(1,1)= -1.8+0.1 .

B _ LN 7

10 |<m(1,1)>= +103 \ : u

- =-1.440.2 R A .

12 - = 103102 1 VMaxy B TS .

14 |-ng= 2.30+0.2 RB 4 =

F = 3.58:0.2 PLEIEY

16 |- ° Phase —

18 |- -

Nuclear
R=1AU

20 [ Phase q ]
22 | 1 | 1 | 1 | |

20 16 12 08 -04 0.0 0.4 0.8 1.2 1.6 2.

Log R £ 0.0386
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m,(1,R) and V(1,R,0)

34

C/1996 B2 Hyakutake HT19/5 V.7 Epoch 1996
1 I 1 I 1 I 1 I 1 I 1 I 1 1 I 1 I 1 I 1 I 1 I 1 I 1
-4 |q= 0.23 AU -
- Q= 1901 AU No Delta Effect = Pele V. (1.1.0)= 15“';;13”% .
-2 IFLog Q=3.28 A= 0.10 AU i 1100 i ]
- R, = -3.20£0.1 AU Agec= 11.5£0.2 4
0 [FR..= 35201 AU R*2a8 Derre= 4.840.9 km
5 [ R /R 1.4 . o o P-AGE= 19+2 cy |
[ V= 18.3£0.2 o 5
4 [Vor= 187202 =
[ m,=39+01 E 518
6 Lm,=46:01 LT
| <m >=4.3+02 ©
8 ool Coma
- O -
10 [~ RON & @ O©
B o o Lisse et al.
12 e (1999)
- 9 Nucleus
14 | .
[Nucl Rz\
uclear q
16 Phase >
18- 4 2 1 0.7 05 R 0.23AU 05 0.7
20 1 | | 1 | | 1 | 1 | || | | 1 | 1 1 | 1 | | || | 1 | || | 1 | | 1
14 12 10 -08 -06 -04 -02 00 02 04 06 08 10 12 1.

Log R &+ 0.6383
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m, (1,R) and V(1,R,0)
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C/2001 OG108 LONEO

35

Compare with 19P/Borrelly

S HT102/16 V.1 Epoch 2003

| ! | ! | L |

L gq=0.99 AU
| Q=256 AU

Log Q=1.41
[~ Rg= -1.610.1 AU
L R, = +1.6£0.3 AU
Roee/Ron= 1 Adopted
V= 15.310.1
Y 15.3+0.4

OFF

I+ [ * [ = T ¥ 1T * [ & [ ?

Nucleus:_|

V - R= 0.46+0.02

p,= 0.040+0.010 |

V,(Abell et al.)= 13.05+0.10

Ay (1,1)=4.420.2 |
Depre= 15821 km
P-AGE= 10213 cy

Coma Phase

| m,(1,1)= 8.720.1 § _
1 N

i . .

Nuclear 0 |

? b -Nucleus -

o 3 -

* A_ (PTV)= 0.30+0.03 s T S

E = u. 0. ® 9% o ®
ROT
- Abell et al. (2005) *° Nucleus -
q Abell et al.

B (2005) 7
- R=1| R=1 i
1 I 1 I 1 I L I 1 I L 1 I L I L I 1 I L I 1

05 04 -03 -02 01 00 01 02 03 04 05 O

Log R &+ 0.0026
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m,(1,R) and V(1,R,0)
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Compare with C/1995 O1 Hale-Bopp

0 1P/Halley =-239 K1 HT4/10 V.05 Epoch 1986
T I T I L] I 1 L) I 1 I ] I 1 I 1 I L] I 1 I ]
- Perihelia: + Encounters LAG= 11.2+0.1d 1
2 - 19860209 § 860306-14 T = -497+15d
[ Pore™ 76.0y T,..= +1495+10 d T
4 _TP-NEXT= 20621 TOFF/TON=3'0 B (q");
6 -_NOEIS= 2997 obs TACTIVE= 1992125 d _- %—)
i My, (1,LAG)= 1.5£0.17|
S~ -0.018 mag/d %
e i Sore= +0.024 mag/d "| 5
. T-AGE= 42402 cy |
I At= +1772 d 1§
TON %
12 L Belly 901217+4 d ¢ e
14 __ Nuclear Tore O & _-ﬁ
Phase £ =
i 5 18
16 |- S, —&
o)) e
= _._\I -_.E\
18 | 5| | 98
(=] —
| w b =]
S
20 | —8
1 L 1 M T I IR I T | ST -

-1000 -750 -500 250 O 250 500 750 1000 1250 1500 1750 2000
At=t-T,,, [Days]

PER



m,, (1,R) and V(1,R,0)

37

2P/Encke = 1786 B1 JF103/5 V.07 Epoch 2003
3 T I ] I ] I L] I T I L] I L] I L] I T I L] I L] I 1 I T I T I L] I 1

- | |
4 |- Perihelions: B Bhass LAG(q)=6x1d — 3
5[ © 19970524 T, =87+5d 18
_— Source 1 ON - 1o
5 [ 20000910 Toee= +94£15d ] &
[ o 20031230 To/To=11 {8
— )
¥ [~ + Meech et al. (2001) Toerne=181£16d ] é
8 ~ 4 Meech etal. (2001) M,y (1,LAG)= 6.220.1 7] g
9 _—PORB= 3.30y Sy~ 0.29 mag/day 7 3
10 | Toerinexr= 20070419 Rol Soee= 10.09 mag/day — 8.'
11 :_NOBS= 766 T, S o T-AGE= 10349 cy _ %
12 - s
13 - OFF = Ea.!"
0
14 15
15 [ Nuclear s
= Phase 1o
16 | 12
(@) o
17 | o&2° 18
18 S Jul Aug 2007 s
o
19 ~ q 2007 E= 160° DEC= -33° 13
20 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 «@

-200-175-150-125-100 -75 -50 -25 0 25 50 75 100 125 150 175 200
At=t-T [Days]
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m, (1,R) and V(1,R,0)
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6P/D’'Arrest = 1678 R1

38

JF26/2 V.01 Epoch 1995

—
| Perihelia:
L e 19950727
— o 19820914+0.35
[ 2 19760813+0.30
L v 19500606-2.10
- < 19231116-2.10
| p_.=653y
T iy 20080907
N,,.= 1463

Nuclear
Phase -

oy LAG= 462 d —
7% Ton= -70£1d ]
Tore > 250d -
TACTIVE> 320d 7]
o » Son=0.17 magrd ]
Derre= 3.240.18 km |

T-AGE < 26 cy ]

Coma Phase

Nucleus
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m,(1,R) and V(1,R,0)
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2P/Encke, Secular Change, 1858 vs 2003 JFe1/5 V.07 Epoch 1858

- Nge= 80

Nuclear
Phase

1832-1871 Kamel (1991)

1858

2003

| ! | ' | !
LAG= -13+2 d
T, = -126+7 d
T,.= +105+7 d

T =231210d |

ACTIVITY

T-AGE= 6114 cy

Nuclear
Phase

Nucleus
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m,(1,R) and V(1,R,0)
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4 9P/Tempel 1 = 1867 G1 JF9/6 V.06 Epoch 1994
1 I | B I -I . I 1 I 1 I 1 1 I 1 I ] I 1 I 1 I 1 I ] I 1
L Perihelia: Encounter LAG= -10+5d
8 - x 19720715 050704 u
R T.=-410£25d 4
g L 7 19ms8LL T L 4659425 d
| = 19830710 °F_F|_ /T_- 1.4"
10 - 19890104 v OFF © O 7t
I % Taerne= 1069+35d |
o 19940703
11 F 5 20000102 Mygax (1,LAG)= 9.0+0.1
i Son= -0.055 mag/d 7
12 - 4 Meech 2002 S =0015 maa/d ]
- @ LFCW 1995 iy 9+2gc -
13 [ v Bselt501n et al. B
14 rl
15 TOFF
16
17
M
18 % Nucleus A
A
19 _— TON T q
20 1 | 1 | 1 | 1 | 1 | 1 I 1 | " | | | 1 | 1 | L | 1

-600 -500 -400 -300 -200 -100 O

At=t-T
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100 200 300 400 500 600 700 800
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m, (1,R) and V(1,R,0)

41

Compare with C/2001 OG108 LONEOS

4 19P/Borrelly = 1904 Y2 JF14/4 V.05 Epoch 1994
I T I 1 I L] 1 I T I 1 I L]
| Perihelia: LAG= 642 day
+ 19740513 Encounter T, = -266+15 da -
6 L 010922 on OO -
X 19810220 T...> 300day |§
o
- & 19871218 Torr/ Ton> 12 g5
8 © 19941101 Toome™ 566d 2
o
| v 20010915 m,,., (1,LAG) = 8.0:0.1 |~
[(=]
10 L Prs= 686y S, 0.031 mag/day _g
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21P/Giacobini-Zinner = 1900 Y1
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Compare with 81P/Wild 2
JF11/3 V.05 Epoch 1998

6 LI I T T T T T T T T T T [ T [ ! | ! -
Perihelia: Encounter LAG=-10+1d %
° 19981121 * 850911 To= 366217d |2
8 | © 19850905-0.3 mag T...= +660:50 d &
= c
| Pore= 661y T/ Ton= 18 |8
—~ T o= 20050703 Tpemve= 102653d  |&
o 10 [ N_g= 1820 m(1,LAG)= 8.0+0.1 7| ©
- o 2
- K S,,= 0.019 mag/d g
> 12 L Soee= 0.011 mag/d s
- T-AGE= 11+1¢cy |3
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S {4
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o
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m,(1,R) and V(1,R,0)
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5 26P/Grigg-Skjellerup =1808 C1 JF85/3 V.05 Epoch 1987
e Perliheliall: I ! I ! I ! I | | | I:AG=I+14J_rI3d .
10 - + 19670116 Coma Phase T~ -73+8 d
L X 19720303 T ..=132+10d ]
11 F v 19770411 - T T =18
[~ 19820515 Toeme= 205813 d |
121 o 19870618 . Myax(1,LAG)= 11.6£0.1"
5 '_P ’ ;39120722 So= 0.13 mag/d |
| Fors™ 2-11Y S o= 10.086 mag/d |
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| N,= 275 T... i
15 | _
16 i =
17 I Nuclear : Nuclear __
Phase Phase
18
19 _ LTLRH ) _
20 X I . I . I . . | ! | ! | !
-200 -150 -100 -50 0 50 100 150 200

At=t-T,[Days]



44

Compare with C/1983 H1 IRAS-Araki-Alcock

5 28P/Neujmin 1 = 1913 R2 SF100/23 V.05 Epoch 1913
L] I L] I L] I L] I L] L] I 1 I 1 I 1 I 1
Perihelia: ‘ LAG= 7+3d

[ © 19130817 EoitE Phass Top= -115£10d ]
11 L & 19310430 Toee= +167220 d |
X 19841008 T /T, =15
r—y - e 20021227 Toome= 282d -
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= | Nggs=215 Sore= +0.035 mag/d |
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m,(1,R) and V(1,R,0)
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29P/Schwassmann-Wachmann 1CEN0.7/54 V.01 Epoch 1925-2004

0 1 I ] I ] I 1 I ] I 1 ] I 1 I 1 I ] I 1 I
| Perihelia:  p= 14653y LAG= +1740+70d | .
o 250508 T = 20190206 MIN= -1940+160d §
2 | PERI-NEXT _ o o
& 410422 NT0T= 2375 TACTIVE_ 100% (‘cé
- v 570513 My (1,1)= 4.8£0.2 18
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32P/Comas-Sola = 1926 V1 SF19/3 V.01 Epoch 1996
' I ' I ' I ' I ' ' I ! | ! | ! | :
__ Perihelia: LAG=0d
- 2 1927-1969 + 0.82 mag T, = -324d
o 19780924 + 0.31 mag T,..=+372d
e 19960610 Tord Top= 115
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Toerinexr™ 20140110 m,(1,q)= 11.4£0.1
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m, (1,R) and V (1,R,0)
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Compare with 65P
JF1.4/6—CEN1.4/6 V.1 Epoch 1958

39P/Oterma = 1943 G1
1 I 1

10 5 I39 IAU | ! | ’ | | ' | ] | | I| ! | ] | ]
i q__ ' Coma Phase LAGEY, § -
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19500716 T, ome= 5747£141d |5
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45P/Honda-Mrkos-Pajdusakova JF64/0.9 V.07 Epoch 1990

m,(1,R) and V (1,R,0)

4 i 1 I 1 I 1 I 1 I 1 I 1 I 1 1 I 1 I 1 I 1 I 1 I 1 I 1 i
5 Perihelia: LAG= 2+2d _]
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m (1,R) and V(1,R,0)
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Compare with 39P/Oterma
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65P/Gunn = 1954 P1 JF3/5 V.01 Epoch 1978
L L L L L 7 — 1 r 1 1 r 1 1 1]
| Perihelia: LAG= +242+10d
-_19530520 Ton=-1417£20d ]
[ 19690419 Coma Phase Toe= +1378+20d -
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[ 19960724 . S,.= 0.0066 mag/day -
L

_—20030512 S~ 0.010 mag/day ]
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67P/Churyumov-Gerasimenko=1969 R1 JF21 V.05 Epoch 1996

12100 1 1do' 29 /(200Z ‘uilad) ‘Slowos Jo saanD BT Jeinosg Jo sepy,,

L] I L] I L] I L] I L] I L] I 1 I 1 I 1 I 1
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m,(1,R) and V(1,R,0)

73P/Schwassmann-Wachmann 3C
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JF55/21 V.06

Epoch 1990-1995

10 -

12 =

14 |

16

18

20

22
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m,(1,R) and V(1,R,0)
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0 73P/Schwassmann-Wachmann 3C JF7/2 V.01 Epoch 2001
] I ] I ] I T I T T I 1 I 1 I 1 I 1
- Perihelia: LAG=7d 7
21 e 20010127 T, = -950450d 7
q [ Porg= 536y T = +478+20d ]|
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8 L Son= -0.0 mag/id  _
i 3 Sop= +0.025 mag/d |
10 | Hy T-AGE= 7+1cy -
i ° J
12 -
14 -
Ton Torr i
16 __ g ComaPhase __
18 | Nuclear —
[ Phase
20
q
22 1 | 1 | 1 | 1 | 1 1 | 1 | 1 | 1 | 1
1000 -800 -600 -400 -200 0 200 400 600 800

At=t- Tp [Days]

-
Q
o
o



oo~ & 0 M~

9
10
11
12
13
14
15
€ 16
17
18
19
20
21

. (1,R) and V(1,R,0)

81P/Wild 2 = 1978 A2

53

Compare with 21P/Giacobinni-Zinner

JF5/4 V.05 Epoch 1997

[ Perihelia:
v 19901217-1.25 mag
o 19970507
e 20030926
PORB= 639y
Toexr= 20100223
Nggs™ 792
Secular - Po 15
Increase L

Encounter
040102 Tore™ 864d ]

L L L L L
LAG= -13+13 d -
T, = 64460 d ]

Teseed T 1.3_—
TACTIVE> 1508 d |
My (1,LAG)= 8.820.1 ]
S, = 0.01 mag/day —
Sore= ? mag/day |
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m,(1,R) and V(1,R,0)

85P/Boethin = 1975 A1
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SF54/6 V.06 Epoch 1986

2 1 I 1 I | I 1 I | I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
Perihelions: LAG= 4+4d |
4 L & 19750106 TgF -10744d |
_ 4=1.0935 AU Tore= 19126 d |
O 19860116 T\ o™ 1987 d
6  g=1.1143AU T/ Top= 094 -
| A Nuclear m,..(1.Lag)=6.6£0.1 |
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m,(1,R) and V(1,R,0)
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Compare with 132P/Elst-Pizarro

o 107P/Wilson-Harrington COM720/3 V.05 Epoch 1996
1 I 1 I 1 I 1 I 1 I 1 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1

" Perihelions: Active LAG= +42+2d
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" T, e= 20050711 1&
i IE
16 NOBS= 74 _ :J
- v Nuclear {8
17 Nuclear e Beers e
18 g
19 g %
20 I 1 | 1 | 1 | 1 | 1 | 1 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 ]=
-300 -250 -200 -150 100 -50 O 50 100 150 200 250 300 350 400

At=t-T,,, [Days]



m,(1,R) and V(1,R,0)
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109P/Swift-Tuttle HF40/30 V.06 Epoch 199

I T I T I T I T I T I 1 I 1 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
" Apparitions: LAG=1.1+£1.0d ]
| o 19921212 To=-123+12d
P o= 1351y Tore= +156212 d -
- N, = 2640 Tord Ton= 127 ]

T = 2128

P-NEXT

o

X.I.I.I.I.I.I.
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ACTIVE
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V (1,R,0)
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Compare with 107 P/Wilson-Harrington
ABC80/5 V.06 Epoch 1996

5 133P/Elst-Pizarro = 7968
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C/1983 J1 = Sugano-Saigusa-Fujikawa 0cs84/0.7 v.01 Epoch 1983

i ] I ] I I ] I ] I ] I 1 I 1 I 1 I 1 i
N Perihelia: LAG= 1
- O 19830521 o Toy= ~-60+10d 1
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m, (1,R) and V(1,R,0)
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C/1983 H1 = IRAS-Araki-Alcoc
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Compare with 26P/Grigg-Skjellerup

0OC113/9 V.01 Epoch 1983

T T T T T T T T T | - | - |

" Perihelia: LAG=+1915d 7]
[~ o 19830521 ICQ Ty = -45+5 d] 53_%
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m,(1,R) and V(1,R,0)
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C/1985 XIl Shoemaker = 1984 K1

OC1.6 V.01 Epoch 1985

1 I 1 | 1 I 1
2 |- g=2.695 AU
- e= 1.00072
4 - R,, = -14.6£0.3 AU
- R,_.=24.0:1.0 AU
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m (1,R) and V(1,R,0)
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m, (1,R) and V(1,R,0)
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Compare with 19P/Borrelly

. C/2001 OG108 LONEO HT117/16 V.1 Epoch 2003
1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 B
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"Atlas of Secular Light Curves of Comets", (Ferrin, 2007) / AU>3n__maog opj / 060805

HT7 V.05 Epoch 1986
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1 2P/Encke - Photometric Anomaly V.07 Epoch 2003
] I L] I ] I ] I T I 1 I| ] I 1 I 1 I ] I 1 I ] >=
Source 2: . . Source 1: —» [|5
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2P/Encke - Photometric Anomaly at AphelionVv.07 Epoch 2003
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C/1996 B2 Hayakutake - Photometric Anomaly V.07 Epoch 1996
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