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Abstract

The position of the celestial object is the only information for the identification. The pre-
cise position of the transient object cannot be obtained later, and is needed for the follow-up
observations.

We have done astrometry of SN 1999gh using the images taken with NHAO 0.60-m telescope.
The property of SNe Ia with respect to their distance from the nucleus of the host galaxy is

discussed.
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e, BHERE X— RSB OEEOMERXJE LEERTHD GSC P USNO AZXOAT A, ACT A&
O FAWTMEBEEREL., HLWAN—=Uar e LTV —RENE (GSC-ACT, Lasker et al. 1996-99,
USNO-A2.0, Monet et al. 1998), ZASDH X AT IHEH->TWHELEREICT S Z LICk > T, HEFHE
753 £V OFRNWEEFD COD B S THIERMICKEDMEZHE TSI LN TEL L DR E,

IERERAE 2L Z i, RSEEE TR, BB ERT. MBICHETELL WO Z L TALHET

$5., FEOMEIL. REFREDIFEALHE—L WS T EWERTH Y., MIZLE 7 20— 7 v TERIR B
BHNCL STRMTZEDTERVWEDTH S, T, RIBEOFEEHIC K > TIALE & 2 OHEIHBI A ER
NZE0HH Y., ZOEOHFEIITERELMENENMERED RS,

ZZC5E, FBaid 1999 48 12 IR Y £ CCD A1 X 5T SN 1999gh DIREBIHI 247\, FOER

GSC-ACT AAUZER2HUEL UTHIR U E, 2B TENRRE L BRI OHE T, 3 ETIIMNEEN O FkL #
ZICOWTRRS, 4 ETIE, ZORREEHAWCERT S,
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2. SN 1999gh &4 DB

2-1. SN 1999gh ICDWT

SN 1999gh & 12 A 3.806 HLFRKFC, HRESHREC K > TR SN/ (Nakano et al. 1999). & REFD%
Wk 14.6 % (BESHK) & . HWRWHZ WEBHETH S, DBAVEOHAICH Y. NGC 2986 2R & L
TWa, AN MVBRIICK Y, ZOBHEE 1aBITHE Z L AL TS Y (Filippenko and Garnavich
1999), HEBENMBHRLZLZZABND,

2-2. B

199948 12 A 7 HICHEIX Y £RK3CH 60 cm FEEFITHA! CCD A X 5 (STT) &3 LT SN 1999gh DHiRf5is
HWE4To7=. CCD ARXSDWET —30°C, 7 4V A—EL ., BHEEHIE 60 HTHREBLE. L EAERIE
B 1 ICHERE =,

3. SN 1999gh DAL EHIE

SN 1999gh DEHR (1) D & S A/NS 2K Tl EEROBEE (z,y) M5 1 IREHIC & - TEEIMICHRE. 7~
W (a,8) ERDZZEMNTES, ULAHL., EER (1) ITERFOEIED YT, B ZRWT GSC-ACT I#k5
B 1EULMWESD, BEHRZOEBRNSALE (o, 5) ZRKDDZENTER, 0L, HEIEY X OEE (X
1) ZEh & YD UKRERFIKOD DSS2 (Digitized Sky Survey 2nd generation) OHEf (X 2) NI H, &5
IC DSS2 Eiff & FREER (a, ) NEHSE S & W DRI RS I B2 HIETAHERHE L = (K3).

Fig. 1. The image of SN 1999gh (pointed) taken with NHAO 0.60-m telescope.
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Fig. 2. The DSS2 iamge of the elliptical galaxy NGC 2986.

3—-1. PHIZY FEEHND DSS2 i D REEELS

PEL Y SEROEE R (z,y). DSS2 HEff (1pixel~1”.0) DMEEE (X,V) &35, &b, WITYEEEHTE
IRAF @D imexam A A7 D a A K%, DSS2 B TIE ESO SKYCAT D”Pick Object” Y — L& T%
DEDEZESR RO, Bi& L 0.01 pixel, $&F 1 0.1 pixel £ TRDE,

(2,y) = (X,Y) @—RE#|RDT,
Xi=ar; +by; +c

Yi=dz; +eyi+ f
LFRED, SN 1999gh IC—FBHNVE (20, y0) BEMICTHZ L Te, fFAMERTET,
Xo=axg+byo+ec

Yo =dzo+eyo+ f
Xi—Xo=a(e; —xo) + b(yi — o)
Y — Yo =d(z; — o)+ e(yi — vo)
EiRY, (X — Xo) =X/ (Vs = Yo) =Y/ (w5 —xo) =zfs (yi —wo) =y, &BLL,

X! = axl + by

Vi = dof + eyl

—13—



Naito et al.

b, (2, y) EPEIEY FEERT (20,0) &, (X, V') & DSS2 BT (Xo,Y0) ZRHE LEL ZDEET

H5,
DSS2 Eif EICEBICH 2 EOMEEE (X, Y)) LB U TROEEE (X V) Tk, ThIELLED., £

DFhEAX, AY £F5L (H4).
AX; = X! - X},

AY; =Y/ -V,

Y, BUNRERHWSED, ZRHOROMEL DL,

Fig. 3. Coordinate transformation.
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Fig. 4. The difference between the true coordinate and the transformed coordinate.
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= D (e +ey) =Y}

i=1

= Z{d%’? + 2dex’;y'; + e2y'? —2(d2’; + ey )Y + Y’fi}
i=1

n n n n
= > Zm'f + 2de Z 2y + 2 Z y'? - QdZ 2 Yy
i=1 i=1 i=1 i=1

n n
—2e Z v Y%+ Z Y/?i
i=1 i=1

Y25, fla,b). g(de) BRNCTBDT,

af - § -
2
3a = 2a E :L’/i +2b E r/iy/i -2 E ;X' =0
i=1 =1 =1
——

N—— N— ——
P1 q1 r1

% = ZaZn:l"iyli +2’>Zn:y/? —QZn:y/iX/ti =0
i=1 i=1 i=1

L N S —

Y 42 T2

P 2 . g
8_2 = Zde'? +2e Zm'iy'i —22 ;Y =0
i=1 i=1 i=1

s1 11 31

3 = QdZ; z'y; +2e Z; y'; —QZ; v Y =
1= 1= 1=

So 1o Uy
DARMEHN, (1) & (2). (3) & (4) DREML L,
r1q2 — T2q1
a=———"
P192 — p2q1
b— mp2 — T
q1P2 — q2P1

uity — usty

S1ty — soty
U182 — UaS1

- t189 — 1981
&lrd., koT. SN1999gh M DSS2 EHR COEE (Xsn, Ysn) i
Xsn = azlgy + bysy + Xo

Yon = dz'sny +eysny + Yo
NEBWTED, R1OEEEANTHETS L,
Xsn = 898.1667
Ysn = 882.4744

Lhol=,
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i x; z} Yi Yl X; X! Y; Y/
0 254.21 0 92.67 0 940.2 0 920.2 0
1 117.55 —136.66 237.79 145.12 8735 —66.7 7988 —121.4
2 14748 —106.73 230.71 138.04 890.8 —49.4 807.2 —113.0
3 166.75 —87.46 236.82 144.15 904.2 -36.0 805.2 -—115.0
4 159.42 —-94.79 201.22 108.55 8952 —45.0 830.5 —89.7
5 291.30 37.09 217.98 12531 979.5 39.3 832.2 —88.0
6 93.71 —160.50 135.02 42.35 8455 —94.7 871.8 —484
7 122.00 -132.21 4.54 —88.13 846.5 —93.7 970.5 50.3
8 328.02 73.81 3.18 —89.49 974.8 34.6 993.8 73.6
9 340.32 86.11 126.77 34.10 998.3 58.0 904.5 —15.7
SN 178.40 —75.81 132.94 40.27 ? ? ? ?

Table 1. (z,y) — (X,Y) data.

3-2. DSS2 H&EM SR, REERDS

DSS2 TR (X,Y). FEIRE (a,8) LT 5. INSRERTH (0,6) 1 (X,V) O—RERTRT =
ENTE,
o =d X;+b0Y; +¢

§i=dX;+eYi+f
&%, 3-1. LAROFIEEITD &, SN 1999gh DFRME, R
asy =a' Xy + Yy + ap

65N = d/Xé,‘N + 6IYSI~N -|- (50
B, R2OBMEEANTEHETS L,

asy : 09" 44™ 19°.75

Ssn : —21° 16" 25".2

Clrok, #2TODa. § X GSC-ACT HZOY (12000) IC# > TWHEREDKRRE., FETHE, ko,
§' DBALIIICAEONTH S,

3-3. EEDHFEDHY
FEIE Y F OEED S DSS2 EEADOEBHIER T 582 T
AXgn : £0.202 [pixel]

AYgy @ £0.163 [pixel]
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X X! Y; Y/ a; o} bi LH
[":m°] ["] [°:""] ["]
929.2 0 1049.5 0 09 44 17.63 0 —21 13 36.6 0
890.8 —38.4 807.2 —242.3 09 44 20.21 38.70 —21 17 40.9 —244.30
1062.8 133.6 840.8 —208.7 0944 07.82 —147.15 -211704.8 —208.20
800.5 —128.7 1077.5 28.0 09 44 26.93 139.50 —21 13 09.3 27.30
7952 —134.0 11158 66.3 09 44 27.34 14565 —211231.3 65.30

0
1
2
3
4
5 11542  225.0 810.5 —239.0 094401.19 —-246.60 -2117 33.5 —236.90
6
7
8
9

909.2 —20.0 11775 128.0 09 44 19.14 22.65 —21 11276  129.00
677.2 —252.0 1080.8 31.3 09 44 35.77  272.10 —211307.0 29.60
1030.8 1016 1184.8 1353 0944 10.38 —108.75 —2111184 138.20
583.2 —346.0 995.8 —b3.7 0944 4253 373.50 —2114 344 —57.80
10 657.2 —272.0 11295 80.0 09 44 37.27 29460 —2112 18.7 77.90
11 5826 —346.7 7475 —302.0 0944 4240 37155 —211844.2 —-307.60
12 939.5 10.3 523.5 —526.0 0944 16,52 —16.65 —212226.6 —530.00
13 938.8 9.6 510.8 —538.7 0944 16,51 —16.80 —212238.9 —542.30
14 1181.8 2526 11495 100.0 0943 59.49 —-272.10 -—211152.6 104.00
15 505.2 —424.0 8955 —154.0 09444812 45735 —2116158 —159.20

Table 2. (X,Y) — (a,é) data.

THY., ZOEER/E, PRICEHET DL
Aaq 1 £0”.205

A8y +0" 17
kb, —7., DSS2 HERMHRE, FREAOZHIGERTL#HAEE

Aasy : £0”.359
Aby : +0" 56
THHMD, h—RVOEEL LTI
Aagy : Aaq + Aay ~ +07.56 —~ +0°.04

Abgn : Aby + Aby ~ +0".7

b, ZHhh S BB E BT Z LICKBEEDFEII/NE L, DSS2 HEN SRR, REICE#T
LEEDBEENRZNZ EHRDNS,
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4. FER., BE

4-1. HOBEHZE DALE & D L

SN 1999gh &, HHFEBIC & SFFHAZED .

TR 9 BE 44 53 19.75 7

R —21 BE 16 43 25.0 # (2000 3 44)
ERARINTWVWS (Nakano et al. 1999), FH, KA MNHE L EALE

THE 9 B 44 53 19.754£0.04 7

T —21 & 16 43 25.240.7 # (2000 43 K)
CHEET L., FET02RDEVWAH S, FEDERL U T, —REBIC K > CEEINICEE 2 RDE=Z
X, ZEDEFEBMITEZ L REFBIOLNEN, B UE X DICE, BEERHELUEZ LICKDEED
FHINS LK, FEEFTEEOHBENICHEZh D, BELNEERDLZENTEELVWAS.,

LENST. FEID & SBRFEEFAWSZ LT, CCD HEM SEHRICUMNBEER LMELXHIETHZ

EMNTES,

4-2. FHR & Ta BUEHT R OAE D BEfR

Wang et al. (1997, EAF W97) Tid, M & Ta ZBH R DOAEDOBIRAEE SN TWT, I8 TldH
DD Lkpe BAWIC SNe Ia RO o TWRWZ ENBINVI LT 4 A 7N, TG & 8 8w A O #HT
B O progenitor DELDBENWERTEH L TWS, =, MDD 75kpe B EEENE & Z 5D 12 BHEHE
DEANEL., 1FE—RTH S &V OBIHIRERED S R HiE <EEh = Ta BOEHT RIS R %M 5 indicator
ERYZIBZEERBLTVWS, ZNSOBEND SN 1999gh DRERFRTHABLZLICT S,

(1) NGC2986 DALE

NED ICENIENGC 2986 DABEEGEZXTWAXHRE 3 2H Y., /= GSC-ACT ICHEEHICKIGT 2T MY
RHsd, ZhHERIICELHS,

Equatorial J2000
Right Ascension | Declination Reference
09"44™15%.94 —21°16'41".1 | GSC-ACT (1996-99)
09"44™16°.19 —21°16"42" .8 ESO (1982)
09"44™15%.99 —21°16'41".8 | Gallouet et al. (1975)
09h44m 198 —21°16'.8 UGCA (1974)

Table 3. The positions of NGC 2986 in some catalogs.

SR LDOALE 2 PEIE Y EEERD S SN 1999gh & FRRICKS S &,

TR 9 B 44 4 16.02+£0.04

TR —21 FE 16 4 41.3+0.7 F (2000 53 4%,)
ipolz, AXOTDEL BT 5 DR S THERADEVWYH Y., A R0 TRICBWTHHEIESD
EWH5, ~BVIC, A EOTICEH L TOWSEHOMBIZIERTRVWZ ENSNWZ L AEDTHD o=, il
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T NED TH., BHEN DD offset Z3HIHIH LU TEFAHPLDMERZRDTWS,

(b) NGC2986 ¥ TOREE

NGC 2986 & SN 1999gh DALENGM-=D T, ZOEEAERDDZ LN TE S, offset IIFIC 56”.0, dLIC 16”.1
EETHD, FEMAICTEL 58”22 TH Y., LA BHRENY OALEAES &£ 74° THD. Nearby Galaxies
Cataloge (Tully 1988) A5 NGC 2986 DFR AL 2400 kms~! DT, Ny T IVEE % Hy=65kms™! Mpc~!
BT B & NGC 2986 £ TORREEIS K2 37 Mpe LH#HHPTE S,

(¢c) NGC2986 & SN 1999gh DALE D%

A 58" 22 T, NGC 2986 £ TOEHEN 37 Mpe THDZ LMD, NGC 2986 & SN 1999gh 1 ZHAE S FIICE
EHICB&Z

37 Mpc x sin 58”.22 ~ 10 kpc
A TWE, ZhE WIT D Figl ICHBFT 57170y b3 5 e, HHSEHE NGC2986 ¥ BB L 35
SN 1999gh X HAIH 7 Ta BSEHE UMBRIS W TWaRWERICT O v b &N 5 =8, HEINLR Ta BL5ES
EThae#rand., k80000 75kpe AEBENTWS DT, BANEDO —ARIENFFS ., FHEE
25 indicator ICELTWBEEAD.

5. fEam

SN 1999gh DA E T

FRRE O BR 44 43 19.754+0.04 7

T —21 B 16 4 25.240.7 F (2000 23 4%,)
TEHR NGC 2986 DHUDMBIRIC 56”.0, dLIC 1671 DL Z A1 D, NGC 2986 [IAEMERTTH V) . SN 1999gh
X ZDOHOISEREHFFICEEICB EZ 10kpc BENTWS 8, W97 & Y, SN 1999gh IXBLEIR 2 1a BUEST
ETHY., HEERHIS indicator LY DBZ e RNbh b,

\C =B
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