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AAFFEHE H A Subaru K325 Hyper Suprime-Cam Subaru Strategic Program  ( HSC-SSP )
J¢ Hyper Suprime-Cam Legacy Archive (HSCLA ) stE4dut NaEk AR A B BEUHIE G
B AU T E RIS (trail fitting) BLFLEOHDYE (aperture photometry ) > 237 EAT
HEAEHPUERADC TR HE RN » ETRER R -

Abstract

We retrieved the public optical observing data from the Subaru telescope obtained with the Hyper Suprime-
Cam. The images were taken under two independent projects: the Hyper Suprime-Cam Subaru Strategic
Program (HSC-SSP) and Hyper Suprime-Cam Legacy Archive (HSCLA). Using some astronomical python
packages, we wrote programs to fit the trail of all the known comets and measuring the brightness of them.
According to the photometry data, we estimate the diameter of the cometary nucler when the comet 1s

during it's aphelion passage for the future study.
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PEE IR T2 2E5HE (Pan-STARRS) WY/ IMTEIES) > E/EEHEAE
o WG EERINVIMTE A A TR HIEEIVE R - 71551 H A Subaru
RET 2021 FREEH T RNV OB G » FMERFZ A S &k
SRAETT B AE— 2RSSR -

FEEXAFEGERF » Subaru Hyper Suprime-Cam Subaru Strategic Program
(HSC-SSP) 'K Hyper Suprime-Cam Legacy Archive (HSCLA) ° 32t T % @EIUEEDL
FHVECATER] - (EBhE CROIKAYERSERE T » ] DUECHIETARIE B K5 2N KHS

HAIFIA Subaru FYARERAZERL > DL Astropy EFRFERE > B TEEEEZEEEY
GBS ROHE 225 Fralst W E R 22 HEUEiS I - EHERUN - TR

Wt o

A~ BsEESN

— ~ EHEERZEEBENE N ENE (NASAJPL) WHUETH > EEE0VEBUHE R
o i B HEHR I ENEE

— ~ MRS g PR EE RN (R -~ B0

=~ AR EREEETEZ R NMER

— ~ e AR ~ VScode (Visual Studio Code) ~ Python K H.EH:
— ~ HA Subaru $iEE -
(—) OfKR : g2 FRRAVE R 185 TI1% 83 AR -
(=) HERArE © I EEEREB4NELL (Mauna Kea) - K 4139 AR > %2

KRB -

" https://hsc.mtk.nao.ac. jp/ssp/
* https://hscla.mtk.nao.ac.jp/doc/


https://hsc.mtk.nao.ac.jp/ssp/
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= ~ HSC (Hyper Suprime-Cam ) FHf#%

(—) JEF g r i~z

dewar
— | window g " 2 »,
TN AT g PPN | dndte) WY T AT -

> » t r\v( ;

response

1 HSC THMCEE 2 RS R ]
& F 2 ¢ Hyper Suprime-Cam Subaru Strategic Survey (survey )

(=) HSC ¥R/ BEE 1.5°
(=) CCD (Charge-coupled device) : FH 104 {# 2k x 4k #y CCD BfEEMEL
Mo R 0~103 -

Hyper Suprime-Cam CCD arrangement

(updated in August 2021)
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West @ INSROT_PA=0 @5 =
(South @ INSROT_PA=90) P 3
SD0O- {0311
T ] I e

North @ INSROT_PA=0
(West @ INSROT_PA=90)
(06=vd"10YSNI & 1503)
0=¥d LOUSNI & yinos

-
3 i—— East @ INSROT_PA=0
-___ (North @ INSROT_PA=90))
S00MD=0 1K . I 104 Science CCDs
O ccos [[] 8 Focusing CCDs

4 . (] 4 Auto guider CCDs
This CCD (SDO-ID=1_47) is not available

2+ CCD #7150
[ A ¢ Subaru telescope

Dare Tetescope, KAOY

(M) BeRFE - —EERER 0.168 AHip
(71) BRERPEL - 2GR BT 30~1200 FOfH
(73) BREE © 49 44000 ==



(£) KEEEFE (Seeing) : 0.6~0.8 A

(/) seGTHRE © HSC Pty HSCpipe (Boschetal, 2017) "X
BEpRIHSERR o Wt EH T &M CCD chip AYZBEEZ (zero-point) Kz
WCS (World Coordinate System ) » PRI DA AEFTRRS MR IE TAF ©

3 HSC tH#EE~ER - BHZAENS &R 158 A4
F A5 Hyper Suprime-Cam

Prime Focus Nasmyth Focus
(Optical)

Nasmyth  Primary
Focus mirror
(Infrared)

S,

Cassegrain Focus

4 @ Subaru €SS~ ER > H HSC fHBEALAEHY Prime Focus

& 5 25 ¢ Instrument of the prime focus on the Subaru telescope

* https://academic.oup.com/pasj/article/70/SP1/S5/4494136
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(=)

FIFS JPL 94 AR - $kH HSC ORI A pE I e A
i HSC BN sk RIS ~ S St R PR AR AL
JPL (Jet Propulsion Laboratory ) &&_EAR#5HY CGI (Common Gateway
Interface ) 48Hk (FEIAIT ) - ELYLE & FAHE E AR ] B RE AT 4T
EEHCAREZRMF e - WIS EINE 2RSS A BT
FEILHTERIE

CGI &) -
https://ssd-api.jpl.nasa.gov/sb_ident.api?sb-kind=c&mpc-code=568&obs-

time=2014-07-04 07:21:59&mag-required=true&two-pass=true&suppress-first-

pass=true&req-elem=false&vmag-lim=25&fov-ra-center=16-10-02&fov-dec-

center=+20-01-55&fov-ra-hwidth=0.8&fov-dec-hwidth=0.8(E I 4R FE £ 1] T %L

228

sTEEOCTI4mSE (CCDID) - MAZERAY MR » SiaiiE =g

- DURIRR I Gs i st EE B eI ROttt - Ho5l
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https://| I @hscla mtk.nao.ac jp/archive/files/1a2016/00990/HSC-

I/corr/CORR-0000084-074.fits ( FRJEE s AR » ERAREE fy A% 2
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" https://www.jpl.nasa.gov/
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6 : 117P/Helin-Roman-Alu 1 2 r JEERE =4
&l 2K J5 © Subaru telescope

(—) ERECENER © R T iEREBUIR G RSHTEHEREE (SNR) - R
HSC BUHIHIER AP (30~1200F0) - W2 Subaru KL EHEE EHY
HSC FHMIR LRk BTN Soet 22 SHVEREITREY
T DU R R -

* https://hscq.naoj.hawaii.edu/cgi-bin/HSC_ETC/hsc_etc.cgi
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Note: Assuming 0.5” seeing, 100% tranparency, new moon, and aperture photometry with 2.0" diameter

[& 7 : HSC B@ERE et e s ChRE (A&
& F 25 : https://hscq.naoj.hawaii.edu

(=) #ghts (trail fitting)  © 2% Veres et al., 2012 J% Fraser et al., 2016

. A RAEE (RS RN EE 1-1)
M JPL BYEIRES - BUSEEARIKISEISEIRE (" / min) -
S ERROUIGR] - R AL ARG R - ST RTINS R
RS (DGR -

2. ghpht e (FEzUSsE RMTEE 1-3)
MARRRGE T S - SR EE LR - B RE - TEEA
&~ FE2E (FWHM) -~ BiphERE -



best fitted objXY=(512.156, 892.928), initial objXY=(519.000, 897.000), dXY=(-6.844, -4.072)
peak flux=64.70 ADU, BG=2.18, L=9.38 pix, PA=11.68 deg., FWHM=0.79 arcsec

0
X init. center
fitted center
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[& 8-1 @ 237P/LINEAR E EFH—RENPMtS45E - £ LEEE ARG
2 FIEE 237P/LINEAR ZE#EMESHE - AEERE (A LE-AT)

best fitted objXY=(512.247, 893.052), initial objXY=(512.149, 892.939), dXY=(0.098, 0.113)
peak flux=279.72 ADU, BG=-2.04, L=7.19 pix, PA=17.20 deg., FWHM=0.63 arcsec

X init. center
fitted center

8-2 : 237P/LINEAR EEZE —REgitS45RE - £ LEEE N
/£ NEE 237P/LINEAR EEEAEHER > GlEERZE (FL-AT)



(—) FLECHIYE Caperture photometry ) -
FRIZ N PIEE A A4S SR TE R EF LR AN ~ FEAR LB AL oA
HELTFLIEME -

[CJ Photometry aperture |
Background annulus '

0 20 40 60 80 100 120 140 160
9 AP REE - TR O GEBNETERE -
» U BT <~ R RE S A 8 e s
& 25 ¢ Aperture Photometry (photutils. aperture)

10 : AP FLECHPD R EE - TR () sefEiss
BREERE (AMHD) SEfEdkes o (1 $EiEE > v Feed > a - §Ei i fus)
& 5 25 Fraser et al., 2016
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(=) EFEin (RS RN 1-2) ¢
BotmEE (flux) BAMEE (m)
m=zp-2.5log (flux /exptime )

(zp * ZEBLED > exptime © BRYERFRET)

11 : EAREEEE (Inverse-square law ) rRE[E]
BRI - R AR REEER

Earth

Phase Angle

Observed
Planet

12 /NRESAMEAL A (Phase Angle) "R [El
BERER - R aR-E A CROEE)
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(=) BE®EL

NSRRI AT R A SR A AETE] - IIEE22% Solontio et al.,

2011 FragkAvEmC - AIA_Ealiim s P tryE 2B e i 8L > KDL
SRGEER ¢ BHEVRES > BE7E0R ] -

# 1 BEEGEIERE
filter g-r r-i 1-2
Median color 0.57£0.05 0.22 £0.07 0.09 £0.07

() fEREERZARN

R EHERARIER (pr) £ 0.04 - AR IERRES - R FERBHEE

R EARA T AR -

pRaZ = 2.238 X 1022r2A2100-4’[msun_(mnucleus_aﬁ)]

PR a r A m_sun m_nucleus a B
SAEES HZERK HHIE EHihiE KIGEr JEHR | EEECJESH | A GEIRER: 1
(m) (au) (au) THIRESE THIRZESE ) (B%E/)

° G.I Kokhirova et al., 2021
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best fitted objXY=(505.467, 535.385), initial objXY=(507.320, 533.095), dXY=(-1.853, 2.290)
peak flux=163.89 ADU, BG=0.47, L=0.63 pix, PA=170.99 deg., FWHM=0.40 arcsec

init. center
fitted center

13-1 : 237P/LINEAR #iift&4s

best fitted objXY=(789.897, 153.259), initial objXY=(785.957, 158.362), dXY=(3.940, -5.103)
peak flux=4159.02 ADU, BG=133.88, L=3.25 pix, PA=165.91 deg., FWHM=1.80 arcsec

0 —

X init. center

+ fitted center
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=2 A w1 (]

%3 BERERERESHE EEER

- SEHE | SEHEEE HEHK HMEER | A o
=t % = L F0 - a2
W BEGH (km) | € (km) | FIR (km) | FIE (km) [E® (38) | o0
1 17P/Holmes 3.42 3.66 4.6 3.22 4 3.17

- SEHRE | FEHEEE HEER | HEER | AXsEE -
48 5 = 7 F I S
I (km) | B (km) | EFE (km) | FIE (km) B8 (38) | e
2 36P/Whipple 4.64 4770 6.00 401 4 431
3 | 59P/Kearns-Kwee 1.58 2.78 3.8 2.32 5 2.38
4 | 61P/Shajn-Schaldach | 1.28 3.71 435 1.46 6 3.35
5 100P/Hartley 1 2.6 178 — — 1 —

6 | 134P/Kowal-Vavrova 2.8 3.08 4.49 241 4 2.83
7 | 139P/Vaisala-Oterma 5.2 2.74 3.17 2.41 13 2.64
8 1483?%‘1‘?0“' 42 2.81 3.33 2.20 3 2.09
9 237P/LINEAR 2.06 3.69 3.94 3.17 9 3.42
10 | P2010 JC81 (WISE) | 157 12.28 12.77 12.06 3 10.08
3 FRAVE R S H KRS Michel Festou et al., 2005 ~ Bauer et al., 2015 > "—" TR HA—
EEk o mEEEEEK FRR -
RREEE R EARZ A/ NEE (B
16
14
=~ 1 ®
§/ 10
]\iﬁ 8
|
i ° ]
& 4 L )
L Fer gt
0
0 2 4 6 10 12 14 16

SCRRE % (km)

14 © B LR
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=~ OITEERERR

AW FEERG T RIS 2 1% - BEITEREAY o R FAVEHEE R

NEEHRUTFE
F 4 ~ ITEERTE
Amic HEXHE EHEECER) | EER kD) | 2FERLKn) | “FEER(km)
16.406 3.22
15.799 4.26
1 17P/Holmes 347 3.66
16.165 3.60
16.226 3.50
15.053 6.00
15.924 4.02
2 36P/Whipple 4.64 4.70
15.928 4.01
15.316 5.32
17.122 2.32
16.970 2.48
3 59P/Kearns-Kwee 17.010 2.44 1.58 2.78
16.704 2.81
16.367 3.28
15.750 4.35
15.862 4.14
16.711 2.80
4 | 61P/Shajn-Schaldach 1.28 3.71
16.261 3.44
16.487 3.10
15.947 3.98
18.125 1.46
5 91P/Russell 3 2.6 1.46
18.107 1.47
6 100P/Hartley 1 17.687 1.78 2.6 1.78

15




16.664 2.86
17.039 2.41

7 | 134P/Kowal-Vavrova 2.8 3.08
16.770 2.72
15.685 4.49
16.889 2.58
16.904 2.56
17.003 2.44

8 [139P/Vaisala-Oterma 16.806 oy 5.2 2.74
17.036 2.41
16.683 2.83
16.631 2.90
16.442 3.17
16.765 2.73

8 | 139P/Vaisala-Oterma 16.633 290 5.2 2.74
16.647 2.88
16.619 2.92
16.733 2.77
17.186 2.25

148P/Anderson-
9 16.336 3.33 4.2 2.81
LINEAR

17.229 2.20
17.874 1.64
18.185 1.42

10 220P/McNaught n.a. 1.47
18.690 1.12
17.674 1.80
16.226 3.50
16.278 342

11 237P/LINEAR 16.333 3.33 2.06 3.69
16.440 3.17
16.016 3.85

16




16.042 3.81
15.968 3.94
16.093 3.72
16.003 3.88
18.555 1.20
12 317P/WISE Y 0 n.a. 1.09
18.724 1.11
12 317P/WISE 18838 L0 n.a. 1.09
18.848 1.05
16.325 3.34
17.511 1.94
13 3277P/Van Ness n.a. 2.13
17.759 1.73
17.907 1.61
18.538 1.21
14 337P/WISE n.a. 1.00
19.325 0.84
15 | 364P/PANSTARRS 14.634 7.28 n.a. 7.28
15.289 5.38
15.931 4,01
15.926 4.02
15.845 4.17
15.692 447
15.848 4.16
15.703 4.45
15.578 4.71
15.631 4.60
16 382P/Larson 15.782 4.9 n.a. 4.43
15.498 4.89
15.765 4.32
15.783 4.29

17




18

14.947 6.30
15.574 4.72
15.931 4.01
15.801 4.25
15.874 4,11
15.713 4.43
15914 4.04
16.053 3.79
15.855 4.15

16 382P/Larson 16.044 3,80 n.a. 4.43
16.219 3.51
16.070 3.76
13.539 12.06

17 | P2010 JC81 (WISE) 13.413 12.77 15.7 12.28
13.526 12.13
18.150 1.44
P/2018 L1 15.719 4.42

18 n.a. 3.45
(PANSTARRS) 19.690 0.71
17.358 2.08

5 FEEESEERKESE Lamy et al,, 2004 ~ Bauer et al., 2015 > "n.a. "Fon A mETE

— B
(—) #phts © HEATENEERIERR A ST - NEEREAER
EEE R BHE - AFHEERE (Orbital elements) tHA—E5E
el > NPT S - G2 A2 R H B IR
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(—) &3
pRaz = 2238 %X 1022r2A2100-4[msun_(mnuc1eus_O‘B)]

FERAR B RATA ST TR (R X ) A5 ELHE

HEREEEREAREXNEHIREE - AR & IEEE R EUAE Y
HEWRHESE -

HEIEEBIARE » pra® IELLIY 1079 H BERAVER RS -
ANFUEEATT

102212 A2100-4[Msun—(Mnycleus—B)]
— 100-4{msun_[mnucleus_5 log(ra)—aB]}

= 1094Msun x 10_0-4‘[mnucleus_5IOg(TA)_O‘B]

() R S RIERI AL > B/ NIEETER G/ N EIRE > K
Z o ENRERE  EROV NI HER G NN EIRE - EERA
IR R > ATAREENEARE - siERREEHHEEAR
° BRSET EITE - EENIERAFENR 0.04 - 11 HATER S

R RIE R BEREEEE (/1995 O1 Hale-Bopp) » MIEZky
0.09 -

(=) hEtaER © AU G EHAER B 2 K5 B SO P & EHE
18 N AT BN AR oy B ATER IV E B (A iR aEE) - 1R
I UNERIERZARE - W EEERZFUZ R (upper limit)
R - ERRRTRIEE SRS LR E IR LAYR—LL -

=~ BREKR

(—) ik« BRNERZIRIGIEESREE - H5EIEZEE - RITER
[ B R M 2 Y B e P G N RE TERE S IR B R AN - Tk
FEUNE TESOCHVEERE - R E— 2 2 AP R E4S
SO BERRA TR/ - I EAERAVEREZRIR R TE&
AR AR E R -

LA 36P/Whipple £ - FFEEHAYERL L 4.16 F 6.32km [
BB FI A [E R BRI R YR B AR L > ARTRE 6.32km By
36P/Whipple i » 4.16 km & 36P/Whipple A%} > R Lamy et al.
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(2004) HE B IR EEE & 1:1.5 » 36P/Whipple A #HEE Ay 1:1.51 »
FEEHEEN - NI ERE AR HE2 S ERHRRE AR

(=) FmEEAE © 51H Solontoi et al. (2012) ATE R ERZBEOARIRE 1 JEHR
HES  ERamCEHT 260 BMEERETRABEGOHEE - (HEF
HBEARARTAEENRERE -

(=) HDEEE © IV ERE G AR A D CERAE - K T HECRH]
BFEERE M A RARZEN 0.5 EENEEFRBEEZL A
N0 0.5 BEERERAAAEE R EEEEE (SNR) =2 -

g~ e E R K/NARET A

(—) MEZHRENLOCEZET « EBNEINWEREHES - EREER
HVASISOLE R - FERENIRAYEE - AIASEIEER AN -

(=) #RHRZEMEERTERNE © 411983 F£=H > BONKZ=ZEEEH
Giotto RZEALEMGEEE (1P/MHalley) [T - BIEREEENEE > 77
MERAEEEENERZE—EE 16 2H - HEEE 8 AEAIMEK
e 0 B EENHET A -

(=) MM ESM  EEERBRER - BN Eb gy » HEE
BEAENA NSRS L SEA0E - A0 USRI 23R 5
A R AR o PRSI ERIET) - MBS GIEE) - REHER b
B E Iy B st R R B TS - W E R
HYRVIN @

3 e
b = \%Dﬁ

RPN 99 E&RH > MEHER (P) &7 18 > BEESFAHAK
7y 1.28~5.20 ANHEZHE > BHRFEHEE RN 2.794~9.627 au [ > EHEE A
1.998~8.717 au Z ] » BIERHY ' JESR A EFE N 13413 F~19.6900 F Z[H -
1EZ 2 Lamy et al., 2004 1 Bauer et al., 2015 541E 2 TR A/NME - S RAMIPTET
FHY 17P M1 36P 4ESRBIFER AT - BT REIRE IS RN EIREGE -
FERRIERZAR/IMR - ATETTRE T > W TR 2R -
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hidd T T
A « JF-ACOs
\
sl A N . Centaurs_ i
10 JF-ACOs N © Damocloids
- LY AY

D__ =806 \ N

Exp. cum. = 1.85 \ »

N(=D_, )=37 \ \
L ~ \ \
E [ - N hY
Eqp2} Cenfdlr® \ \
3 D_ =585 \
= min
2 Exp. cum. = 1.76 A N
=] N(=D_ 1=25 *
E
E !
H Damaocloids
Oi'fp  D.=518 . %,

Exp. cum. = 0.91 L -3 A

N=D . )=27 \'\ . ' \.Q

A
\ ~ A
Y sl -
.
10"} , , . .
107 10° 10! 10? 10°
Diameter (km)

15+ HE RN E 2 AR A E R (AR [E]
ERIASE ¢ . Licandro et al., 2016

ol RREE

RACREST R R BN £ B R B I THSE -
WAy RACRE SN 2 e R I EL B Y RO R T e B ET T
& Subaru FREHHAVEINIAR - SEH=EE S RBIFEENR T RREEE®
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fa - Isx

N PythOn ‘*EEIEEEE%
(MNP REEE

sei_result = sei.basic_JPL('237P',[datetime], '568")[1][@]
dRA, dDec = sei_result[3:5] #5EREL/ D ET)

d_earth, d_sun, phase= sei result[7:10]

v = (dRA**2+dDec**2)**9.5

v *= exptime/60 #E A (EIE

v /= 0.168 #pscalefZIlE —(HEZE/70.168FD

16 * HER T R A E]

(D) EFHH

if type(photo_result) == list and photo_result[®6] > 6:
mag = zp-2.5*np.logl@(photo_result[©]/exptime)
H = mag - 5*np.logl@(d earth*d sun) - ©.04*phase

17+ B (G R E]

(=) R KB E =

#5E— U fitting

TF@ = tfu.Trail_Fit(imgarr, [519,897], pscale=0.168, boxsize=30)
print(TFe.fit_trail('G', 'DE', L = 7.8))
print(TF@.apphot([1.5,2.5,3.5], 1.8, FWHM=None, SNR_threshold=3.))
#TFO.mkplot(title_str=""', output_basename='"', ap=True, mp=False)

#5E "W fitting » IS — W fittinghy B fE4E B -TFe. XY Fit

TF = tfu.Trail_Fit(imgarr, TFO.XYfit, pscale=0.168, boxsize=30)
print(TF.fit_trail('G', 'DE', L = 7.0))
print(TF.apphot([1.5,2.5,3.5], 1.8, FWHM=None, SNR_threshold=3.))
TF.mkplot(title_str=""', output_basename='"', ap=True, mp=False)
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17P/Holmes

17P/Holmes

2016-01-06
14:07:14
2016-01-06
14:39:51

3.416

3.416

4.290

4.290

0.8

6.7

HSC-R

HSC-R

22.505

21.898

0.052

0.043

16.406

15.799

16.406

15.799

3.22

4.26

2016-01-06
15:13:21
2016-01-06
15:45:50

3.415

3.415

4.290

4.290

0.7

0.7

HSC-R

HSC-R

22.264

22.324

0.052

0.049

16.165

16.226

16.165

16.226

3.60

3.50

36P/Whipple

2016-03-17
10:59:56
2016-03-17
13:52:52
2016-03-17
14:25:35
2016-03-17
15:04:35

4.364

4.363

4.363

4.363

5.244

5.244

5.244

5.244

5.6

5.5

5.5

5.5

HSC-R

HSC-R

HSC-R

HSC-R

22.073

22.943

22.947

22.334

0.111

0.107

0.067

0.105

15.053

15.924

15.928

15.316

15.053

15.924

15.928

15.316

6.00

4.02

4.01

5.32

59P/Kearns-Kwee

2017-06-27
12:42:05
2017-06-27
13:36:01
2017-06-27
13:39:52
2017-09-19
09:00:22
2017-09-19
09:01:23

3.499

3.498

3.498

2.482

2.482

3.837

3.837

3.837

3472

3472

15.0

15.0

15.0

3.3

3.3

HSC-12

HSC-12

HSC-12

HSC-Z

HSC-Z

23.143

22.991

23.031

21.205

20.868

0.058

0.066

0.069

0.064

0.028

16.902

16.750

16.790

16.394

16.057

17.122

16.970

17.010

16.704

16.367

2.32

248

2.44

3.28

61P/Shajn-
Schaldach

2018-03-18
11:58:40
2018-04-24
08:53:39

3.899

4.138

4.894

4.957

0.6

7.4
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HSC-12

HSC-Z

21.958

22.408

0.064

0.212

15.530

15.552

15.750

15.862

4.35

4.14




2018-04-24

4.138 [ 4.957| 7.4 | HSC-Z(23.257]0.114{16.401| 16.711 | 2.80
08:54:40
2018-04-24
4.139 [ 4.957 | 7.4 | HSC-Z(22.807]0.476[15.951| 16.261 | 3.44
09:51:53
2018-04-24
413914957 7.4 | HSC-Z123.033|0.151|16.177| 16.487 | 3.10
09:55:45
2018-04-24
4,139 (4.957 | 7.4 | HSC-Z(22.49310.199(15.637| 15.947 | 3.98
10:58:42
2015-11-07
3.901 | 4.856| 3.5 | HSC-R|24.653]0.259(18.125| 18.125 | 1.46
05:37:46
91P/Russell 3
2015-11-07
3902 14.856| 3.6 | HSC-R|24.637]0.287(18.107| 18.107 | 1.47
10:44:26
2018-11-02
100P/Hartley 1 3778 1 4.726 | 4.0 | HSC-G|24.675|0.148(18.257| 17.687 | 1.78
09:36:57
2017-09-17
5.270 1 5.758 | 9.3 | HSC-12|24.226]0.221{16.444| 16.664 | 2.86
07:59:51
134P/Kowal-
2017-09-17
Vavrova 5.27015.758 | 9.3 | HSC-12|24.601]0.189(16.819| 17.039 | 2.41
08:57:46
2016-07-03
5.068 | 5.862 | 6.7 | HSC-R|24.401]0.116{16.770 16.770 | 2.72
13:33:09
134P/Kowal-
2016-07-29
Vavrova 6.420 | 7.418 | 1.0 | HSC-Z|23.804]0.172(15.375| 15.685 | 4.49
12:27:24
2020-01-01
4.03714.549 | 11.2 | HSC-12123.43810.080[{16.669| 16.889 | 2.58
139P/Vaisala- 12:09:18
Oterma 2020-01-02 HSC-
402414551 11.1 23.66310.101]16.904| 16.904 | 2.56
13:09:44 R2
2020-01-02 HSC-
4024 [ 4.551 ] 11.1 23.76310.04717.003] 17.003 | 2.44
139P/Vaisala- 13:10:44 R2
Oterma 2020-01-03
4,013 [4.553 | 11.0 | HSC-G|[24.216]0.078|17.466[ 16.896 | 2.57

12:02:04
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2020-01-19

3.84014.584 | 8.8 | HSC-Z123.306]0.241|16.726| 17.036 | 2.41
10:42:53
2020-01-19
3.84014.584 | 88 | HSC-Z122.95310.116|16.373| 16.683 | 2.83
10:43:58
2020-01-19
3.840 1 4.584 | 8.8 | HSC-Z|22.901]0.097({16.321| 16.631 | 2.90
11:25:00
2020-01-20 HSC-
3.83114.586| 8.6 23.01210.168]16.442| 16.442 | 3.17
10:09:39 R2
2020-01-20 HSC-
3.83114.586| 8.6 23.33510.061(16.765| 16.765 | 2.73
10:10:53 R2
2020-01-20 HSC-
3.83114.586| 8.6 23.20210.052]16.633] 16.633 | 2.90
10:49:16 R2
2020-01-22
3.81314.590| 8.3 | HSC-12|22.973]0.039(16.427| 16.647 | 2.88
11:00:57
2020-01-26
3781 14.598 | 7.6 | HSC-12122.90110.064|16.399| 16.619 | 2.92
09:23:32
2020-01-30
3750 14.606 | 6.7 | HSC-7122.87910.064|16.423| 16.733 | 2.77
12:13:51
2016-03-17
2.01512.913 | 10.2 | HSC-R|21.437{0.054(17.186| 17.186 | 2.25
10:59:56
148P/Anderson- | 2016-03-17
2.01512.913 | 10.2 | HSC-R|20.585]0.019(16.336| 16.336 | 3.33
LINEAR 13:52:52
2016-03-17
2.01512.914 | 10.1 | HSC-R|21.479]0.040(17.229( 17.229 | 2.20
15:04:35
2019-02-05
3.58314.304 1 9.8 | HSC-12]23.98810.181|17.654| 17.874 | 1.64
12:56:39
2019-02-05
220P/McNaught 3.58314.303 | 9.8 | HSC-12]24.29910.092|17.965| 18.185 | 1.42
12:57:39
2019-02-05
3.58314.303 | 9.8 | HSC-12]24.80310.126|18.470| 18.690 | 1.12

14:07:34
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2019-03-03

329214241 4.4 | HSC-Z123.263|0.129|17.364| 17.674 | 1.80
12:58:38
2015-01-16
3307 14.210| 6.0 | HSC-Z|21.87410.067({15.916| 16.226 | 3.50
08:27:44
2015-01-16
3307 14.210| 6.0 | HSC-Z|21.926]0.050[15.968| 16.278 | 3.42
08:28:50
2015-01-16
3.307 14210 6.0 | HSC-Z]21.98110.058|16.023| 16.333 | 3.33
08:53:12
2015-01-16
237P/LINEAR 3.30714.210 6.0 | HSC-Z122.08710.059]16.130[ 16.440 | 3.17
08:57:07
2015-01-16
3306 14.210| 6.0 | HSC-Z|21.663]0.038[15.706| 16.016 | 3.85
10:11:55
2015-01-16
3306 4.210| 6.0 | HSC-Z|21.689]0.037(15.732| 16.042 | 3.81
10:15:49
2015-01-16
3.30614.210 6.0 | HSC-Z]21.615|0.030]15.658] 15.968 | 3.94
10:35:29
2015-01-21
3268 14.195] 5.1 | HSC-1|21.763]0.027(15.873| 16.093 | 3.72
09:23:32
237P/LINEAR
2015-01-21
3268 14.195] 5.1 | HSC-1]21.672]0.025(15.783| 16.003 | 3.88
09:46:54
2019-12-31
2.028 1 2.806 | 14.5 | HSC-Z122.599]0.097(18.245| 18.555 | 1.20
12:41:01
2020-01-02 HSC-
1.998 1 2.794 | 14.0 23.03210.070]18.737( 18.737 | 1.10
10:50:47 R2
317P/WISE
2020-01-02 HSC-
1.998 1 2.794 | 14.0 23.01910.044118.724( 18.724 | 1.11
10:51:47 R2
2020-01-02 HSC-
1.998 1 2.794 | 14.0 23.13210.068[18.838| 18.838 | 1.05
10:54:48 R2
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2020-01-02 HSC-
1.998 12.794 | 14.0 23.14210.035]18.848| 18.848 | 1.05
10:55:50 R2
2019-03-08 HSC-
4.585(5.562 | 2.0 23.43710.188]16.325|] 16.325 | 3.34
08:40:27 R2
2019-03-08 HSC-
4.585(5.562 | 2.0 24.62210.195|17.511f 17.511 | 1.94
09:28:51 R2
327P/Van Ness
2019-03-08 HSC-
4584 [5.562 1 2.0 24.87010.196]17.759| 17.759 | 1.73
09:43:57 R2
2019-03-08 HSC-
4584 (5562 1.9 25.01810.177{17.907 17.907 | 1.61
10:26:37 R2
2018-01-10
3.652 1 4.000 | 13.8 | HSC-(G|25.48310.247119.108| 18.538 | 1.21
06:03:23
337P/WISE
2018-01-10
3.65314.001 | 13.8 | HSC-G|26.27210.199]19.895] 19.325 | 0.84
07:06:49
2016-01-05
364P/PANSTARRS 41114955 6.4 | HSC-R[21.434]|0.150[14.634| 14.634 | 7.28
08:36:50
382P/Larson 2015-03-16
6.730 | 7.722 | 0.6 | HSC-Z|23.579]0.204{14.979| 15.289 | 5.38
12:01:03
2015-03-16
6.730 1 7.722 | 0.5 | HSC-Z124.22110.196|15.621| 15.931 | 4.01
12:29:25
2015-03-16
6.730 1 7.722 | 0.5 | HSC-Z124.216/0.216|15.616| 15.926 | 4.02
12:57:13
2015-03-18
6.72717.722 | 0.3 | HSC-R|24.433]0.118(15.845| 15.845 | 4.17
11:25:50
2015-03-18
6.72717.722 1 0.3 | HSC-R|24.28110.251]|15.692| 15.692 | 4.47
11:28:55
2015-03-18
6.72717.722 1 0.3 | HSC-R|24.437]|0.118]|15.848| 15.848 | 4.16

11:30:06
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382P/Larson

2015-03-18
12:16:13
2015-03-18
13:37:45
2015-03-18
13:47:02
2015-03-20
10:06:32
2015-03-20
10:11:31
2015-03-20
10:12:34
2015-03-20
11:09:37
2015-03-20
11:41:56
2015-03-20
12:57:25
2015-03-22
12:20:50
2015-03-22
12:28:44
2015-03-25
10:56:27
2015-03-25
10:57:36
2015-03-25
11:43:15

6.727

6.727

6.727

6.726

0.726

0.726

6.726

6.726

0.726

6.726

6.726

6.728

0.728

6.728

1.722

1.722

1.722

1.722

7.722

7.722

1.722

1.722

1.722

1.722

1.722

7.721

7.721

7.721

0.3

0.3

0.3

0.0

0.0

0.0

0.1

0.1

0.1

0.3

0.3

0.7

0.7

0.7
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HSC-R

HSC-R

HSC-R

HSC-I

HSC-I

HSC-I

HSC-I

HSC-I

HSC-I

HSC-I

HSC-I

HSC-G

HSC-G

HSC-G

24.292

24.166

24.219

24.141

23.857

24.124

24.143

23.306

23.934

24.300

24.170

25.051

24.889

25.091

0.113

0.103

0.128

0.202

0.218

0.097

0.138

0.083

0.094

0.168

0.153

0.229

0.147

0.151

15.703

15.578

15.631

15.562

15.278

15.545

15.563

14.727

15.354

15.711

15.581

16.444

16.283

16.484

15.703

15.578

15.631

15.782

15.498

15.765

15.783

14.947

15.574

15.931

15.801

15.874

15.713

15.914

4.45

4.71

4.60

4.29

4.89

4.32

4.29

6.30

4.72

4.01

4.25

4.11

4.43

4.04




382P/Larson

2015-03-25
12:20:49
2015-03-25
12:23:53

6.728

6.728

1.721

7.721

0.7

0.7

HSC-G

HSC-G

25.230

25.032

0.180

0.132

16.623

16.425

16.053

15.855

3.79

4.15

2015-03-25
13:10:17
2015-03-30
06:24:44
2015-03-30
06:38:32

6.728

6.738

6.738

1.721

1.721

7.721

0.7

1.4

1.4

HSC-G

HSC-R

HSC-R

25.221

24.855

24.107

0.161

0.260

0.243

16.614

16.219

16.070

16.044

16.219

16.070

3.51

3.76

P/2010 JC81
(WISE)

2015-03-17
12:29:56
2015-03-17
13:50:51
2015-03-17
15:13:57

8.717

8.717

8.717

9.626

9.627

9.627

2.5

2.5

2.5

HSC-R

HSC-R

HSC-R

23.259

23.133

23.246

0.037

0.053

0.047

13.539

13.413

13.526

13.539

13.413

13.526

12.06

12.77

12.13

P/2018 L1
(PANSTARRY)

2017-01-21
09:59:58
2017-01-21
14:14:50
2017-01-23
10:17:13
2017-01-23
13:50:46

3.585

3.555

3.554

3.495

4.465

4.456

4.456

4.434

0.3

5.7

5.7

4.3

HSC-Z

HSC-Z

HSC-
R2

HSC-12

24.114

21.637

25916

23.263

0.264

0.040

0.392

0.218

17.840

15.409

19.690

17.138

18.150

15.719

19.690

17.358

1.44

4.42

0.71

2.08
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