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R AR THI T A2 BeBUE R 2 R BL A, Redt F
R A UK 2 2 2 A5 K PR S TR R 7 A 3 B0 1
fiot AL A AR R OR /N R A i i, b AR
BRI R — e 5 2 B 5z LB X
1, BEARER TR K UK RE S AL 3 K BH 4 A i T Ak T
FEAVESPES) B 3 R 2 R AR K UK
W FER Hov R ARAR AR IR, S Bl 1tk 0 il a2 7 )k 55 L
Az Ak KKK EAFAET T R & EX— KA
AR 5 S AR AT B2 A 7K UK ) 23 A A0 3R 7K ) SR 5
REBRAMENLR. £ T EWEEREENR YR
S, FRE R ) =5 R T B0 s £ B A )R
me.

£ HA 6 ARl 26 (Secular Light Curve, SLC)s&
A5 B LN T YD e 1) RUBE (G A 5 9 B ) b
iR RS AR, X T B O6AR 2 (DA
BGR N BAL). G SLCH BLBF AN [A] 3 £ 2 E

SRS SR AC L. AN, SLCH BLHT T
fliih 27 R K %, Kamel S e 32 H £ — 4
[ U4 A ST 7 B RO AR £ 1) U5 . 2 i Ferrin®s
NHIFEEFIR 0161 SLC BN ik 5T B
Wt A P IR S R V. JRATT 2 T AR 7T 6 i B
PRI i E B AR DA T AT T ot A
SLCHE K.

FA T H S RO B e e 2 110 3 £ 2 (238P/
Read. 259P/Garradd. 313P/Gibbs. 324P/La Sagra
F1358P /PANSTARRS, J& X #i#k238P. 259P. 313P.
324PFN358P) 1A 5t B k. X 55 71 £ B KiE 3
PR, LI Bk R I TR AR 324 BUTE A ).
KIDEARIRIE AL & K T30 A& W BE N E K
AEL B AN T oA iy B B B o vy, i
el TR/ B R Al LTE 731 NS e Y, 1 5% =X )
BEAZHIEL

&1 238P/Read. 259P/Garradd. 313P/Gibbs, 324P/La SagraF358P/PANSTARRSHIIES
Table 1 The orbital elements of 238P /Read, 259P /Garradd, 313P/Gibbs, 324P /La Sagra and

358P /PANSTARRS
Object a%au e? i°/° ¢%au  Q%au Pl/yr T3t Class" Family’
238P 3.165 0.251 1.264 2.369 3.1961 5.63  3.153 C Gorchakov
259P 2.730 0.339 15.890 1.806  3.655 4.51 3.217 B/C Unknown
313P 3.163 0.234 10.981 2.412  3.904 5.32 3.133 C/D/X Lixiachua
324P 3.098 0.153 21.397 2.625 3.571 545 3.100 B/C/X Alauda
358P 3.150  0.238 11.056 2.402  3.899 559 3.135 C/D/X  Lixiaohua

# Semimajor axis

> Bccentricity

¢ Inclination

4 Perihelion distance
¢ Aphelion distance

f Regression period

& Tisserand parameter with respect to Jupiter

b Spectral types of family members for which taxonomic classifications are available!®!

! Asteroid family associations

238P (F I fiv 4 AP /2005 U1)#£20054E10 H
24 H#ABSR KB CCD (Charge Coupled Device) it
AN — BRI R A R E R B SR L
RECHNA ERAE . L R J1238P 1
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SN R KUK R KB, 238PIE fer4vidin H
H(2005. 2011, 2016512022418 231 # 4 3% Bh 4.
238P 2 S 2MUK B i E B, Hamsh Ve LA 1Rk
BLI 4 % 2 133P /Elst-Pizarro Z 5 iR £ .
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259P (F Al i iy 4 WP /2008 R1)F20084E9
H24H HGarradd R ILPY. T EEEHERE HEA
(3G B M, 259PHE WA v A B K UK R 72 2R 1 1% 2l
PE. 259P /DA I H A5(2008, 20174F) #R A
WS, T B 201 34E I IE H A A ] 0 0 K B
T ATE VE R A FLIE B 24281 259P 47 T 47 Py A,
RIS FTA ORI R E R iE HE RN (g =
1.793 au). T Ho A 2515 £ B2 K2 AT E A S

313P (F W 4 NP /2014 S4)1E20144E9 F 24 H
HiCatalina Sky Survey &K Bl A i& R, s2hr FAE
2003%-Sloan Digital Sky SurveyH1i& KE iz 5t .28
B33P ESIME 1. 313PE D AES ML H s [a]
B 9 & BT 1S B 1 (2003 2014, 20194F) 129331,
313PHE BNt I HL2 /KK IE R 9Rsh, % i
B R A E R

324P (A fir 4 NP /2010 R2)M3E o) P £
RILT2010F9H 14H. BiJ5, f£20158120214F1E H
AP B A T B A8,

358P (fe Wi 44 NP /2012 T1) (3G S PEAE2012
F10H 6 H #iPan-STARRS (Panoramic Survey Te-
lescope and Rapid Response System)— #i& K
i 8% (Pan-STARRS1) &£ BIP #E20174F il ik
a5 00 00 1) F i 2 4041,

AKCHEF T 238P, 259P, 313P. 324PA1358P
(ISLCRIEATHITE B 1. 55275 A 48 7 B sk Jkfn
SLCHIRE 5T 77 % SE37T 45 71X 3 47 & 2 1
SLCHI— R 5 5% sh MM LM S5, 4T T
B R A KR AR B 5. 672
e E L.

2 HIERIEFGE
2.1 HHEXRIE

FAHLEE T 3581238 P (ML Kk, 1144~259P
AL A, 2201 313P WL AL HE, 5554~324P )
WU 4 A2114N358P 1) W I 5 B 3 L 4 =
BLR IR T H bR /N7 B2 H 0 (Minor Planet Center,

"https://cgi.minorplanetcenter.net/
Zhttps://cobs.si/home/
Shttp://www.astrosurf.com/cometas-obs/
“http://www.aerith.net/index.html
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MPC)!, H th % 4% >k I £ 5 Comet  Observation
Database (COBS)?. PH¥EA £ EWLMIZH (Cometas-
obs)3. Seiichi Yoshida’s Home Page! fil CL 4 K& &
[ SRR 1S4,

FH T SR 3 B SR AR AL A R IR v &
G, fEL:HISLCI 7 Z 48— 2 [ — e Be. *f T HiAth
e B BRI S A AT TS 2 8 A B R A
R FE KN Johnson-Cousinsil] Y 28 4t f ViR B 142-45),
514, SDSS calibration. Pan-STARRS1 calibra-
tion%F. e RESIIER 2.
2.2 EFFENK

22 HISLCH) J7 1548 W Fh, — P i) 8] B (time
plot), #R K& E 2 AE H O AHGFE AL au.
AH A IO X B2 28 %] B Em (1, 1, 0)5 B 18] 1) 5%
Z. MEEAESE, 40 R Em(1,1,0) & — A TE
FEAE, ABER AL, M E B EIIR SLC2 5=
FE g LI, 53— P25 #E (log plot), #
R E B O BE N aus AH M OO 1 A 25
m(1, R,0)51g(R/q)HIKHR, RAH LR, BEHEA
15 B I R RS DG R, U E B IS B
SLCH LA & 4% 1) 22 T X R 20E S X A 143 931
TR £ R AR [ AN [ AN RO B ARk, —
FAH A A R LE FRATT S G 1A R TS B . 2
# Ferrin N XHE & 30 1 /M7 2 SLCHIRE 7t 15)) K
IR R i A AT B A5 T 4k

my(1,1,0) =
mv (A, R,a) = 51g(AR) — fa— 0O — A, (1)
my (1, R,0) =
my (A, R, o) —51g(A) — fa— O — A, (2)

Hmy (A, R, a) VB E 5. AR E iR
By oM. BRI RS ORMBNIL A
AT X T E AR, h s s A
159, 5 ERAN IR — LR (P RN, LA R )
W ZIATI B 45 4 e A A3 SLCHL IE [ B th B T& 3l iy
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I I S BN, AT AR RO R FE R TR [ AR
S A1 UL = BR AR TR AR /N TR A B 14 AT A0 A T AR AR AL
gl R R AR, M E BRI A B
B A B, AT A 22 ESLC 2 AR — AN TR 4R T
S £ B SLCHERf M. RS M RN 5 SLCHI R

Wi B/, 5] tn133P AL 76 PR FE A 250N % SLCH
R 21 760.207) . 2K 3 s 3 4 # R SLC K T
3, LT AR T] DL . Ak, BT S A
EARTE SR A D, A BB B 5 A 2
N, BT PAFE AR SCHR AT X — RN

# 2 238P/Read. 259P/Garradd, 313P/Gibbs. 324P/La Sagra#358P/PANSTARRSHIGIEEEE L RN
Table 2 The color transformations of 238P /Read, 259P /Garradd, 313P/Gibbs, 324P /La Sagra and

358P /PANSTARRS
Object ~ V-R*  V-w”  Vgb Vor® o Ve vz val® V-GS Veof V-C©
238P 0.37 014  —0.20 - - - 0.27 - -
259P 0.37  0.14 0.18 - - - - - -
313P 039 023 —033 020 031 034 003 028 025 019
324P 0.40  0.11 0.16 - - - 0.28 - -
358P 0.37  0.15 - - - 0.27 - 0.2

2 Johnson-Cousins color index!

18, 24, 30-31, 35, 39]

b The difference of conversion formula of SDSS and PAN-STARRS1 to the V-band is less than

0.05 magnitude, so we neglect the small difference between them and list them together.

¢ The other photometric system calibration

2.3 HEALER AR

N T AR RIS W RS RISLC, H e
T8 AT A AR AL BR ORI P RSE. | T 05 B I A%
BERRERRRE EZRE RGN T #RIX
T L, BATTFH B ANE S ST A0 UL e R AU &
AL R BT MOGFLAR AN, LEAH [F] A RAY: 6] B
P, MPCRRL I 530 H 2 B A, O T IR hX
T ARSONE , SXof (7] — SRASE ) o PAY 160 A0 000 4 P 3. A
LR BEUE R T PR TR T 15 S (H, G)
FAAL R AL, P H Oy B4 G ML RE. —
HRRWZENEa < 5°0), (H, G) AL R HRefs B
11 4 1A T [ 52 28 (shadow hiding) F1AH 7
BUH (coherent backscattering) S 25 1) W8 5 & E
LRPERE N, X AR P RN, I F Ferrin 55101y
T5 %, SR 2 MR AL e Bk AT B AR A ((1) 5K
(2)x0), I FEa < 5°IFH (H, G)FE AL B8 H T B
TR AT SR R 5 FE BG . X5 A A R 1) Bk
TSRS B A ) 52 K 249 0904, 3R 0] 7 B M RIG
FR) o R U T 2. B 125 R A A

[46-47)
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Rrek#, MRS HUR3FTR, HPmen(1,1,0)2
EZ LR KB N R 4] R 55, Amohy B SRR,
Mmy (1,1, 0)F R VB R4

2 F i £ B SLOHRIE K T3, 4 & AT
LRI B E AR E K. FerrimoI%} T 75 3
FRY O 00 5 40 30 A AT AR AL A BT AL Ml A
BRI R R, 1S E R A Re U] W
FEAL PR R AE. X2 T & B AETE S, Ex
W A TRIRE 15 G 5 SO AT R L WY 8 1) AR A7 R 2
FRAE. 0 & B AEANG S A AL R — A
0.04 (C-type/MT B LB {H W, [&1. 3&3). Boehn-
hardt 5548165 H 5 B 7RV 2 R SR I AR A7 R 48—
fBEAE0.01810.0352 [, SnodgrassZE I EHF F67P /
Churyumov-Gerasimenko (67P )7zl # 11E k& 2L 4%
25 H— AN A EE R EUE0.03. B T67PiEsh i H
O FEAN 7 B i S H ORI, BRI T RIS
KT 3R EAE, JATHAN, RE8 = 0.03KHEAT
BB BT R IICAN [R) R A 22 o6 SLCHY 52
LR DAESLCHRIE 1 (0.1%0.2), %t HASH 5
Wi m] DL 22
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238P/Read = P/2005 U1 =P/2010 N2 Phase Plot

o MPC
e Hsiehetal™
© Hsiehetal™
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| B=0.036=+0.015 ® |
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Phase Angle a/°
313P/Gibbs = P/2014 S4 Phase Plot
O Huietal™
® Hsiehetal™
O Hsieh et al™
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B=0.043 £ 0.008
H=17.84 £ 0.10
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b N
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259P/Garradd = P/2008 R1 Phase Plot

i o MPC
e Kleynaetal™
© MacLennan et al.””
*  Hsieh et al.™

m(1,1,0)=20.46 = 0.10

F $=0.040 + 0.006
H=20.14+0.10
G=0.06 £ 0.05

5 10 15 20 25
Phase Angle a/°

o

30

324P/La Sagra = P/2010 R2 = P/2015 K3 Phase Plot

o MPC
® Hsieh etal™”
® Hsiehetal™ |[]

my(1,1,0)=19.00 £ 0.16
£=0.035+0.011

r H=18.79+0.24 1
G=0.24 £0.25
0 5 10 15 20

Phase Angle a/°

358P/PANSTARRS = P/2012 T1 = P/2017 O3 Phase Plot

2r

o MPC

Agarwa

Hsieh et al.*"

40]
I etal ¥

20.5

N
pr 4

o

Reduced V-Band Magnitude m(1,1,a}

215 md(1,1,0)=20.42 £0.23
£=0.051 £ 0.019
| H=20.10+0.24
221 G=1007=015
0 5 10

15

Phase Angle a/°

20

K1 238P/Read. 259P/Garradd. 313P/Gibbs. 324P/La Sagrafii358P/PANSTARRSIAIAL %, £ 2 i & FREE N B B T bk
A . B R ANE SRR — RIGIE T ULAS N VIR B ME. B4R MMM R S (IR o < 5°). M2k (H, G) MLk

Fig.1 Phase functions of 238P/Read, 259P /Garradd, 313P/Gibbs, 324P /La Sagra, and 358P /PANSTARRS. The provisional

designations of comets are given in the top captions of the corresponding subfigures. The data points are the V band average

value of inactive observations in the nearby hours. The straight line represents linear phase function (excluding photometry

points for which a < 5°). The curve represents the (H, G) phase function.
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# 3 238P/Read. 259P/Garradd. 313P/Gibbs. 324P/La Sagrafi358P/PANSTARRSHIL BV XS5
Table 3 The phase function parameters of 238P /Read, 259P /Garradd, 313P/Gibbs, 324P /La Sagra

and 358P/PANSTARRS

Object  mv(1,1,0) B H G Mevn(1,1,0)  Am
238P 20.52 £ 0.13 0.036 £ 0.015 20.38 £ 0.15 0.33 £0.21 20.02 0.50
259P 20.46 £ 0.10 0.040 £ 0.006 20.14 &= 0.10  0.06 £ 0.05 20.06 0.40
313P 18.02 £ 0.10 0.043 + 0.008 17.84 £ 0.10  0.16 £+ 0.13 17.71 0.31
324P 19.00 £ 0.16  0.035 &+ 0.011 18.79 £ 0.24  0.24 £+ 0.25 18.65 0.35
358P 20.42 £ 0.23 0.051 £ 0.019 20.10 &+ 0.24 —0.07 £ 0.15 19.59 0.45

3 KHILIEHZ

E BN LB (R B, SR 2 BUbL a5 (M Rk

T AR 2%

H A4 SLCH A — & HIS I, 8 H E #%
AF F BRI A A R B R R TS B K. EU TR B A
BAEATE B B 7 AL 5 B EUE meny (1, 1, 0),
B Himeny (1,1, 0) 0 36 5 N A A2 B #2135 o) 1 5
S BN, B LA EEAMm = m(1,1,0) —
Meny(1,1,0), 5FIE R Fmeny (1, 1,0)FAm A AR %L
HAITERS .

I DA R 7R IRATAS B T X5 T R 1
SLCZ 7l tn El2-6F 7, AHR S H KA /R, B3R
HHAE IS B 5 SCVE LR 3%

IE WFerrinfi 119, 1R £ I & S 806 2 2
JEANTE A, AFAT — S85F £ B B AU I bE A
EARREL TERUEAIAE DL S s R SRR A
G L B AT LLE A 4% 2 (envelope).
7% 28 AR 3R 35 N H R TS 3 WISLCI B & B 1 4
A X T E RIS RO, AR H SosaZE PO
Ferrin (40 & 777, 3£ H10 dy—NH 8] B 6 H-7E
B E R B R TE5 %, A AN IS TR Y 2 T
BREGHATILG . FATH Z DI R (a1 - 22+ ag -7 +
az)/(x® + by - x + b)) B ETESIAREAE. (AT

# 4 238P/Read, 259P/Carradd, 313P/Gibbs, 324P/La Sagraf1358P /PANSTARRSHISLCHEX S
Table 4 The parameters related to SLC of 238P /Read, 259P/Garradd, 313P/Gibbs, 324P /La Sagra

and 358P/PANSTARRS

Object (fAAGéE) (ifg) Ron RoFr Rrac Ton Torr Tiac (il;IXAC;()

238P 59 £ 8 31+3 —2.69 4+ 0.05 3.28 £0.09 2.432 4+ 0.002 —242 + 20 461 £40 61 £2 4.1 +£0.2
259P200s 83 +4 724+5 —1.98 £0.02 2.23 £ 0.03 1.887 £0.002 —115£ 13 191+ 7 652 4.140.2
259P2017 92+4 804+ 6 —1.98 £ 0.02 2.23 +£0.03 1.884 £0.002 —115£13 191+ 7 58 +2 3.7+ 0.2
313P2003 90 +2 87+ 20 —2.40 £ 0.01 2.78 £+ 0.04 2.461 £ 0.001 —53 £10 281 £ 25 108 +2 3.1 £ 0.2
313P2014 132 £ 13 129 4+ 16 —2.40 4+ 0.01 2.78 & 0.04 2.394 4+ 0.002 —53 £ 10 281 £25 65+ 2 2.1 £0.2
324P2010 45+ 3 20+ 2 —2.80 £ 0.05 3.16 £ 0.06 2.708 £ 0.001 —356 £ 50 509 £ 27 152 + 2 5.3 =+ 0.3
324P2021 95 + 3 90 £ 2 —2.80 &£ 0.05 3.16 £ 0.06 2.686 4+ 0.001 —356 4+ 50 509 £ 27 119 £ 2 3.0 = 0.2
358P 57 +4 494+ 3 —2.53 £0.01 2.67 £0.01 2443 £0.001 —155+£7 256 +9 23+1 4.6+ 0.3

13-6
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238P/ Read = P/ 2005 U1 =P/ 2010 N2 Time Plot 238P/ Read = P/ 2005 U1 = P/ 2010 N2 Log Plot

e || [ mEme < o |
FF= e 1
Tacrve=703 £ 44 d 4 Teen(2011) s Ror=3.28 + 0.09 au A Tpen(2011)
= Tore/Ton=1.905 @ Tpen(2016) € ol RorRov=1219 O Toei(2016) | |
F: 17F Tie=61x2d e Tper\(2022) 1 :; mon=22.2 £ 0.3 e Tpen(2022)
\‘_; Muax(Af =Tiac)=15.9 £ 0.2 g Morr=22.6 £ 0.3
1S Auax{At =LAG)=4.1£ 0.2 L 20 Ruas=2432+0.002 au 1
2 18| A(At=0)=3.7+0.2 R 2 ma(R=RLac)=17.9 £ 0.2
2 Sen=-0.008 mag/d S Aua{R=Riac)=4.1£0.2
=S Sorr=0.005 mag/d g 2117 A(R=¢)=3.7+0.3 Q 1
g 19F Tace(LAG)=31+3 CY § © Puce(LAG)=59 + 8 CY J
2 £ 7
2 Mend(1,1,0) g
s o i N [ty Kty s My ety 5
B4
N e e e
-1000 -800 -600 -400 -200 0 200 400 600 800 1000 -0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 02
Time from Perihelion At = ¢ - Tpen/d g Rig

K2 238PHIKIDL A L. 7o IR () [, FErh AL bR SRR RO SR OV I B2 R A5, RRAL bR AR T3 H A e ). A5 TR X . b )

AT TR R RN SR VI B H Do 2 A, BEARBR A T3 H A5 (201 14F38 H B gao11 = 2.361 au) ) FRERRIXT L. BLLGR B AL ANE B X R

S Wk R 2 A X IR B HOCERIBAm = 0.5 mag. JLr i [ B R — 26 B4 R meny (1, 1,0), EXFREL D EARE S EATED)
. W ZANR A 238 PG SN I [ 4 2.

Fig.2 The SLC of comet 238P. The left panel is time plot, the vertical axis is V band absolute magnitude after deducting the
opposition effect. The horizontal axis is the time with respect to perihelion. The right panel is log plot. The vertical axis is V
band heliocentric magnitude after deducting the opposition effect. The horizontal axis is the logarithm of the heliocentric
distance from the perihelion in 2011 (g2011 = 2.361 au). The straight line represents the brightness of inactive nucleus, and the
area between the two dashed lines is the rotational magnitude variations Am = 0.5 mag. The top dashed line in the time plot is

Meny(1,1,0). Observations above this dashed line represent the activity of comets. The curve is envelope of 238P activity.

259P/Garradd = P/2008 R1 Time Plot 259P/Garradd = P/2008 R1 Log Plot

T T T T 17 7 T T
18]1 Tt 152137 o Toi(2008) || Gae=1793 au 700
Tor=ipt =74 | Rov=-1.98%0.02 au ]
1851 T,eme=306 + 15 d & Toen(2013) | 18 & Toer(2013)

Rorr=2.23+£0.03 au
Rore/Ron=1.126

1917 mon=21.5+0.2
Morr=21.8 £ 0.2
Rinc=1.884 + 0.002 au
Muax{R=RLrc)=17.8 £ 0.2
Aunx(R=Riac)=3.7 £ 0.2
21+ A(R=g¢)=3.0+£0.2
Pace(LAG)=92 £ 5 CY

Torr/Ton=1.661 ¢ Then(2017) ¢ Tes(2017)
Tie=58+ 2 d

1751 Muax(At =Tiac)=16.3 £ 0.2
Anad At =Tiae)=3.7 £0.2
1B A(At=0)=8.0+0.2
Son=-0.021 mag/d
Sorr=0.042 mag/d

19F Tace(LAG)=80 % 6 CY

20

Absolute Magnitude m(1,1,0)
Heliocentric Magnitude mv(1,R,0)

195 J
Men(1,1,0
B 1) = e S e e o e (_ = l ==
¢ °
205 -‘i i -
________ £ (M P, S TR RS e |
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Fig.3 The SLC of comet 259P. The left panel is time plot. The right panel is log plot (using the 2008 perihelion g200s =
1.793 au as a reference point). The solid curve represents the envelope of 2017 perihelion passage. The parameters in the figure
represent the envelope in 2017. The dashed curve represents the envelope of 2008 perihelion passage. Due to the limited
observation of this perihelion passage, we included the observation data of the 2017 perihelion passage when fitting the

envelope. The parameters corresponding to the envelope in 2008 are listed in Table 5.
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Fig.4 The SLC of 313P. The left panel is time plot. The right panel is log plot (using the 2003 perihelion g2003 = 2.367 au as a

reference point). The solid curve represents the envelope of 2014 perihelion passage. The parameters in the figure represent the

envelope in 2014. The dashed curve represents the envelope of 2003 perihelion passage. Due to the limited observation of this

perihelion passage, we included the observation data of the 2014 and 2020 perihelion passages when fitting the envelope.
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Fig.5 The SLC of comet 324P. The left panel is time plot. The right panel is log plot (using the 2021 perihelion g2021 = 2.619 au

as a reference point). The solid curve represents the envelope of 2010 perihelion passages. The parameters in the figure represent

the envelope in 2010. The dashed curve represents the envelope of 2021 perihelion passage. Due to the limited observation of

this perihelion passage, we included the observation data of the 2010 and 2015 perihelion passages when fitting the envelope.
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Fig.6 The SLC of comet 358P. The left panel is time plot, the right panel is log plot (using the 2021 perihelion g2021 = 2.402 au
as the reference point). The solid curve represents the envelope of the 2012 perihelion passage. Parameters in the diagram
correspond to the 2012 envelope. Due to limited observational data during this orbital return, we incorporated observations

from the 2001 and 2018 perihelion passages when fitting the envelope.
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% 5 238P/Read. 259P/Garradd. 313P/Gibbs, 324P/La Sagrafl1358P/PANSTARRSHI/K =2 XS
Table 5 The parameters related to water budget of 238P /Read, 259P /Garradd, 313P/Gibbs, 324P /La

Sagra, and 358P/PANSTARRS

) N . Te Ar/m RR RR RR
Object  WEB/kg"  Whace/CY"  WE fkm =05 6=01 §=17 §=05"
238P  1.68 x 10° 2131 132% 0.36+0.02 029 343431 60+1 33402
259P  559x107 6404 0.44% 0.24+001 022  193+5 6l+1 38+02
313P  7.61x107 4831  0.58% 0.83£005 002 282+34 642 2002
324P 318 x 10° 1126 250% 0304002 080 530 +60 152+1 53+ 0.3
358P 110 x 10° 3255 0.87% 025+003 040 256 +9 23+ 1 4.6+ 03

& Water budget

> Water budget age

¢ Compared to the water budget of 9P/Tempel 1

4 Remaining returns, RR = ro/Ar; § = M (dust)/M (gas)
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313 k% g5 KM 7K P 28 M0 P B 7K B AR AS = i K= ER ] LSRR P2 2 R BTk = R 1 AR
KH. 358PHI B LU MEK = R TSR R AT IR w S B [Am 2 I 50 5.

K. e

Kelley §501} $o3sPfy k = % g {1 i © WiR
J595d%) N10%5 molecules/s, FAT 5 1 40 & 2% 5.1 JESNMEENR
N10%% molecules/s. —F 2 [A] {1 %= 5 7] g /& 1 T St B AT %2 AN [ U9 8 WASLOM 1 £ 5 T
FAE I Jorda 5 BY (1) 22 50 A5 10 5 BLEF G 1% Bl PR 4 DL b Bl 88 3 B 1 2 500 A5 A Sk BF 5T B AT 0 3
REEE, AR EETmy(L, RN T-2 ~  ghiEEih. 259P7E20084ESLOHI Ayvax = 4.1, 7EH
1022 T8 ff, 7K 72 %K F10%® molecules/sfi &2, 1X U H U (20174) Apax 2 3.7, 313P HH20034F
e BN E R E S A T USRS M Ayax = 3.178 N2014%E [ Ayax = 2.1, 324P
Z A 2 ), Sosa5POE Sfmy (1, R)N10 ~ 142 fE20214F it i H £ % 3 M 2 20104 1R £,
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Asstract The main-belt comets (MBC) refer to both having the orbital characteristics of the main-
belt asteroids and having the comet like coma or tail, its activity is driven by water ice sublimation.
We collected MBC observation data from the past 20 years and plotted the Secular Light Curves (SLC)
of the MBC 238P /Read, 259P/Garradd, 313P/Gibbs, 324P/La Sagra and 358P/PANSTARRS, thereby
analyzing the activity characteristics of the MBCs. We get the following conclusions: (1) The activity
of 238P was found to be relatively stable, while the activity of other main-belt comets showed varying
degrees of attenuation compared to the previous perihelion passage. (2) By comparing the photometric
age Page, which reflects the activity of comets, we sorted the activity level of five main-belt comets and
found that 324P had the strongest activity in 2010 and 313P had the weakest activity in 2014. (3) 313P
showed significant non-perihelion activity during the 2020 perihelion passage, which was not observed in
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previous perihelion passages. (4) The time and heliocentric distance corresponding to the beginning and
end of the main-belt comet’s activity are asymmetric compared to the perihelion time and heliocentric
distance.

Key words astrometry, methods: observational, techniques: photometric, comets: individual: 238P /Read,
259P /Garradd, 313P/Gibbs, 324P /La Sagra, 358P /PANSTARRS
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