Ann u. Rep. Nishi-Harima Astron. Obs. 10, 11{20 (2000) SN 1999gh $N 0L CV B, Dj $H $= $N FC @- Fb F# Gn G7 1 !" :4 Gl 7= 0l 1 !" =E H+ M5 Li 1 !" LD Bt ?? Li 2 !" ;~ @/ E5 9’ 2 !" ;3 2, 6Q 1 1) 6e =# Bg 3X M} 3X It 2) J< 8K 8) N) @> $O $j $^ E7 J8 Bf Astrometry of SN 1999gh and its prop ert y Hiroyuki Naito 1 , Keiichi Saeki 1 , Y uy a Shigeha t ake 1 , Shin y a Narusa w a 2 , Noritak a Tokimasa 2 , and Hitoshi Y ama oka 1 1)F aculty of Scienc e, Kyushu Univer city, Chuo-ku, F ukuoka, 810-8560, Jap an 2)Nishi-Harima Astr onomic al Observatory, Sayo-cho, Hyo go, 679-5313, Jap an E-mail: naito@gemini.r c.kyushu-u.ac.jp (Received 2000 F ebruary 13) Abstract The p osition of the celestial ob ject is the only information for the identi�cation. The pre- cise p osition of the transient ob ject cannot b e obtained later, and is needed for the follow-up observ ations. W e hav e done astrometry of SN 1999gh using the images taken with NHAO 0.60-m telescop e. The prop erty of SNe Ia with resp ect to their distance from the nucleus of the host galaxy is discussed. Key w ords: Astrometry { Sup ernov ae: Indivisual(SN 1999gh) 1. $O $8 $a $K 6a G/ !" <L ?? 4% HD $r %Y !< %9 $K B? ?t $N 91 @1 $N 0L CV $r B, Dj $7 $? @1 I= $G $" $k GSC $d USNO %+ %? %m %0 $, !" ACT %+ %? %m %0 $r MQ $$ $F 0L CV $r 3S @5 $7 !" ?7 $7 $$ %P !< %8 %g %s $H $7 $F %j %j !< %9 $5 $l $? (GSC-ACT, Lasker et al. 1996-99, USNO-A2.0, Monet et al. 1998) !# $3 $l $i $N %+ %? %m %0 $K :\ $C $F $$ $k @1 $r I8 =‘ @1 $K $9 $k $3 $H $K $h $C $F !" ;k Ln ?t J? J} J, $H $$ $& 69 $$ <L Ln $N CCD 2h A| $+ $i $G $b @5 3N $K E7 BN $N 0L CV $r B, Dj $9 $k $3 $H $, $G $- $k $h $& $K $J $C $? !# @5 3N $J 0L CV $r CN $k $3 $H $O !" E7 BN F1 Dj $r $9 $k :] $K !" 8m G’ $r Hr $1 !" 4J C1 $K F1 Dj $G $- $k $H $$ $& $3 $H $G Bg JQ =E MW $G $" $k !# E7 BN $N 0L CV $O !" E7 BN F1 Dj $N $[ $H $s $I M# 0l $H $$ $C $F $h $$ >p Js $G $" $j !" FH N) $7 $? %U %) %m !< %" %C %W 4Q B, $d DI @W 4Q B, $K $H $C $F 7g $+ $9 $3 $H $N $G $- $J $$ $b $N $G $" $k !# $^ $? !" E7 BN $N <o N‘ $K $h $C $F $O 0L CV $H $= $N @- <A $K Aj 4X $, ;X E& $5 $l $k $b $N $b $" $j !" $3 $N <o $N 8& 5f $K $O @5 3N $J 0L CV B, Dj $, I, ?\ $J $b $N $H $J $k !# $= $3 $G :# 2s !" 2f !9 $O 1999 G/ 12 7n $K @> $O $j $^ CCD %+ %a %i $G SN 1999gh $N ;# A| 4Q B, $r 9T $$ !" $= $N 0L CV $r GSC-A CT %+ %? %m %0 @1 $r 4p =‘ $H $7 $F B, Dj $7 $? !# 2 >O $G $O BP >] E7 BN $H 4Q B, $N =t 85 !" 3 >O $G $O 0L CV @0 Ls $N J} K! $H 8m :9 $K $D $$ $F =R $Y $k !# 4 >O $G $O !" $= $N 7k 2L $r MQ $$ $F 5D O@ $9 $k !# {11{

Naito et al. 2. SN 1999gh $H 2f !9 $N 4Q B, 2{1. SN 1999gh $K $D $$ $F SN 1999gh $O 12 7n 3.806 F| @$ 3& ;~ $K !" 9b 8+ _7 :# D+ M: $K $h $C $F H/ 8+ $5 $l $? (Nak ano et al. 1999) !# H/ 8+ ;~ $N Ey 5i $O 14.6 Ey ( <L ?? Ey 5i ) $H !" Hf 3S E* L@ $k $$ D6 ?7 @1 $G $" $k !# $& $_ $X $S :B $N J} 3Q $K $" $j !" NGC 2986 $r Jl 6d 2O $H $7 $F $$ $k !# %9 %Z %/ %H %k 4Q B, $K $h $j !" $3 $N D6 ?7 @1 $O Ia 7? $G $" $k $3 $H $, H= L@ $7 $F $* $j (Filipp enko and Garnavic h 1999) !" Gr ?’ bd @1 $, Gz H/ $7 $? $H 9M $( $i $l $k !# 2{2. 4Q B, 1999 G/ 12 7n 7 F| $K @> $O $j $^ E7 J8 Bf 60 cm K> 1s 6@ $K Nd 5Q CCD %+ %a %i (ST7) $r Au Ce $7 $F SN 1999gh $N ;# A| 4Q B, $r 9T $C $? !# CCD %+ %a %i $N 29 EY $O � 30 � C !" %U %# %k %? !< L5 $7 !" O* =P ;~ 4V $O 60 IC $G ;# 1F $7 $? !# ;# 1F $7 $? 2h A| $O ?^ 1 $K :\ $; $? !# 3. SN 1999gh $N 0L CV B, Dj SN 1999gh $N 2h A| ( ?^ 1) $N $h $& $J >. $5 $J NN 0h $G $O !" 2h A| $N :B I8 ( x; y ) $+ $i 1 <! JQ 49 $K $h $C $F 6a ;w E* $K @V 7P !" @V 0^ ( �; � ) $r 5a $a $k $3 $H $, $G $- $k !# $7 $+ $7 !" 2h A| ( ?^ 1) $K $O 0E $$ @1 $P $+ $j $G !" Jl 6d 2O $r =| $$ $F GSC-ACT $K :\ $k @1 $O 1 8D $7 $+ $J $$ $? $a !" D> @\ $3 $N 2h A| $+ $i 0L CV ( �; � ) $r 5a $a $k $3 $H $, $G $- $J $$ !# $= $N $? $a !" @> $O $j $^ $N 2h A| ( ?^ 1) $r $= $l $h $j >/ $7 Bg $- $J NN 0h $N DSS2 (Digitized Sky Surv ey 2nd generation) $N 2h A| ( ?^ 2) $X JQ 49 $5 $; !" $5 $i $K DSS2 2h A| $r @V F; :B I8 ( �; � ) $X JQ 49 $5 $; $k $H $$ $& 4V @\ E* $K :B I8 JQ 49 $5 $; $k J} K! $G 0L CV $r B, Dj $7 $? ( ?^ 3) !# Fig. 1. The image of SN 1999gh (p ointed) taken with NHAO 0.60-m telescop e. {12{

Astrometry of SN 1999gh and its prop erty Fig. 2. The DSS2 iamge of the elliptical galaxy NGC 2986. 3{1. @> $O $j $^ 2h A| $+ $i DSS2 2h A| $X $N :B I8 JQ 49 @> $O $j $^ 2h A| $N :B I8 $r ( x; y ) !" DSS2 2h A| (1pixel ’ 1 00 .0) $N :B I8 $r ( X ; Y ) $H $9 $k !# $J $* !" @> $O $j $^ 2h A| $G $O IRAF $N imexam %? %9 %/ $N a %3 %^ %s %I $r !" DSS2 2h A| $G $O ESO SKYCA T $N "Pick Ob ject" %D !< %k $r ;H $C $F $= $N @1 $N :B I8 $r 5a $a $? !# A0 <T $O 0.01 pixel !" 8e <T $O 0.1 pixel $^ $G 5a $a $? !# ( x; y ) ! ( X ; Y ) $O 0l <! JQ 49 $J $N $G !" X i = ax i + by i + c Y i = dx i + ey i + f $H I= $; $k !# SN 1999gh $K 0l HV 6a $$ @1 ( x 0 ; y 0 ) $r 4p =‘ $K $9 $k $3 $H $G c !" f $, >C 5n $G $- $F !" X 0 = ax 0 + by 0 + c Y 0 = dx 0 + ey 0 + f X i � X 0 = a ( x i � x 0 ) + b ( y i � y 0 ) Y i � Y 0 = d ( x i � x 0 ) + e ( y i � y 0 ) $H $J $j !" ( X i � X 0 ) = X 0 i !" ( Y i � Y 0 ) = Y 0 i !" ( x i � x 0 ) = x 0 i !" ( y i � y 0 ) = y 0 i $H $* $/ $H !" X 0 i = ax 0 i + by 0 i Y 0 i = dx 0 i + ey 0 i {13{

Naito et al. $H $J $k !# ( x 0 ; y 0 ) $O @> $O $j $^ 2h A| $G ( x 0 ; y 0 ) $r !" ( X 0 ; Y 0 ) $O DSS2 2h A| $G ( X 0 ; Y 0 ) $r 86 E@ $H $7 $? $H $- $N :B I8 $G $" $k !# DSS2 2h A| >e $K <B :] $K $" $k @1 $N :B I8 ( X 0 t ; Y 0 t ) $H JQ 49 $7 $F 5a $a $? :B I8 ( X 0 ; Y 0 ) $G $O !" $: $l $, @8 $8 $k $? $a !" $= $N $: $l $r � X !" � Y $H $9 $k $H ( ?^ 4) !" � X i = X 0 i � X 0 ti � Y i = Y 0 i � Y 0 ti $H $J $j !" :G >. Fs >h K! $r MQ $$ $k $? $a !" $3 $l $i $N Fs >h $N OB $r $H $k $H !" Fig. 3. Co ordinate transformation. {14{

Astrometry of SN 1999gh and its prop erty Fig. 4. The di�erence b etw een the true co ordinate and the transformed co ordinate. f ( a; b ) = n X i =1 � X 2 i = n X i =1 f ( ax 0 i + by 0 i ) � X 0 ti g 2 = n X i =1 f a 2 x 0 2 i + 2 abx 0 i y 0 i + b 2 y 0 2 i � 2( ax 0 i + by 0 i ) X 0 ti + X 0 2 ti g = a 2 n X i =1 x 0 2 i + 2 ab n X i =1 x 0 i y 0 i + b 2 n X i =1 y 0 2 i � 2 a n X i =1 x 0 i X 0 ti � 2 b n X i =1 y 0 i X 0 ti + n X i =1 X 0 2 ti g ( d; e ) = n X i =1 � Y 2 i {15{

Naito et al. = n X i =1 f ( dx 0 i + ey 0 i ) � Y 0 ti g 2 = n X i =1 f d 2 x 0 2 i + 2 dex 0 i y 0 i + e 2 y 0 2 i � 2( dx 0 i + ey 0 i ) Y 0 ti + Y 0 2 ti g = d 2 n X i =1 x 0 2 i + 2 de n X i =1 x 0 i y 0 i + e 2 n X i =1 y 0 2 i � 2 d n X i =1 x 0 i Y 0 ti � 2 e n X i =1 y 0 i Y 0 ti + n X i =1 Y 0 2 ti $H $J $k !# f ( a; b ) !" g ( d; e ) $r :G >. $K $9 $k $N $G !" @ f @ a = 2 a n X i =1 x 0 2 i | {z } p 1 +2 b n X i =1 x 0 i y 0 i | {z } q 1 � 2 n X i =1 x 0 i X 0 ti | {z } r 1 = 0 (1) @ f @ b = 2 a n X i =1 x 0 i y 0 i | {z } p 2 +2 b n X i =1 y 0 2 i | {z } q 2 � 2 n X i =1 y 0 i X 0 ti | {z } r 2 = 0 (2) @ g @ d = 2 d n X i =1 x 0 2 i | {z } s 1 +2 e n X i =1 x 0 i y 0 i | {z } t 1 � 2 n X i =1 x 0 i Y 0 ti | {z } u 1 = 0 (3) @ g @ e = 2 d n X i =1 x 0 i y 0 i | {z } s 2 +2 e n X i =1 y 0 2 i | {z } t 2 � 2 n X i =1 y 0 i Y 0 ti | {z } u 2 = 0 (4) $N 4 <0 $, F@ $i $l !" (1) $H (2) !" (3) $H (4) $N <0 $r 2r $/ $H !" a = r 1 q 2 � r 2 q 1 p 1 q 2 � p 2 q 1 b = r 1 p 2 � r 2 p 1 q 1 p 2 � q 2 p 1 d = u 1 t 2 � u 2 t 1 s 1 t 2 � s 2 t 1 e = u 1 s 2 � u 2 s 1 t 1 s 2 � t 2 s 1 $H $J $k !# $h $C $F !" SN 1999gh $N DSS2 2h A| $G $N :B I8 ( X S N ; Y S N ) $O X S N = ax 0 S N + by 0 S N + X 0 Y S N = dx 0 S N + ey 0 S N + Y 0 $X $H JQ 49 $G $- $k !# I= 1 $N :B I8 $r F~ $l $F 7W ;; $9 $k $H !" X S N = 898 : 1667 Y S N = 882 : 4744 $H $J $C $? !# {16{

Astrometry of SN 1999gh and its prop erty i x i x 0 i y i y 0 i X i X 0 i Y i Y 0 i 0 254.21 0 92.67 0 940.2 0 920.2 0 1 117.55 � 136.66 237.79 145.12 873.5 � 66.7 798.8 � 121.4 2 147.48 � 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 � 94.79 201.22 108.55 895.2 � 45.0 830.5 � 89.7 5 291.30 37.09 217.98 125.31 979.5 39.3 832.2 � 88.0 6 93.71 � 160.50 135.02 42.35 845.5 � 94.7 871.8 � 48.4 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 ? ? ? ? T able 1. ( x; y ) ! ( X ; Y ) data. 3{2. DSS2 2h A| $+ $i @V 7P !" @V 0^ $r 5a $a $k DSS2 2h A| $N :B I8 $r ( X ; Y ) !" @V 7P @V 0^ $r ( �; � ) $H $9 $k !# >. $5 $J NN 0h $G $O ( � ; � ) $O ( X ; Y ) $N 0l <! JQ 49 $G I= $9 $3 $H $, $G $- !" � i = a 0 X i + b 0 Y i + c 0 � i = d 0 X i + e 0 Y i + f 0 $H $J $k !# 3 � 1. $H F1 MM $N <j =g $r 9T $& $H !" SN 1999gh $N @V 7P !" @V 0^ $O � S N = a 0 X 0 S N + b 0 Y 0 S N + � 0 � S N = d 0 X 0 S N + e 0 Y 0 S N + � 0 $H $J $k !# I= 2 $N ?t CM $r F~ $l $F 7W ;; $9 $k $H !" � S N : 09 h 44 m 19 s : 75 � S N : � 21 � 16 0 25 00 : 2 $H $J $C $? !# I= 2 $G $N � !" � $O GSC-ACT %+ %? %m %0 (J2000) $K :\ $C $F $$ $k I8 =‘ @1 $N @V 7P !" @V 0^ $G $" $k !# $^ $? � 0 !" � 0 $N C1 0L $O 6& $K 3Q EY $N IC $G $" $k !# 3{3. 8m :9 $N 8+ @Q $b $j @> $O $j $^ $N 2h A| $+ $i DSS2 2h A| $X $N JQ 49 $K 5/ 0x $9 $k 8m :9 $O � X S N : � 0 : 202 [pixel] � Y S N : � 0 : 163 [pixel] {17{

Naito et al. i X i X 0 i Y i Y 0 i � i � 0 i � i � 0 i [ h : m : s ] [ 00 ] [ � : 0 : 00 ] [ 00 ] 0 929.2 0 1049.5 0 09 44 17.63 0 � 21 13 36.6 0 1 890.8 � 38.4 807.2 � 242.3 09 44 20.21 38.70 � 21 17 40.9 � 244.30 2 1062.8 133.6 840.8 � 208.7 09 44 07.82 � 147.15 -21 17 04.8 � 208.20 3 800.5 � 128.7 1077.5 28.0 09 44 26.93 139.50 � 21 13 09.3 27.30 4 795.2 � 134.0 1115.8 66.3 09 44 27.34 145.65 � 21 12 31.3 65.30 5 1154.2 225.0 810.5 � 239.0 09 44 01.19 � 246.60 -21 17 33.5 � 236.90 6 909.2 � 20.0 1177.5 128.0 09 44 19.14 22.65 � 21 11 27.6 129.00 7 677.2 � 252.0 1080.8 31.3 09 44 35.77 272.10 � 21 13 07.0 29.60 8 1030.8 101.6 1184.8 135.3 09 44 10.38 � 108.75 � 21 11 18.4 138.20 9 583.2 � 346.0 995.8 � 53.7 09 44 42.53 373.50 � 21 14 34.4 � 57.80 10 657.2 � 272.0 1129.5 80.0 09 44 37.27 294.60 � 21 12 18.7 77.90 11 582.5 � 346.7 747.5 � 302.0 09 44 42.40 371.55 � 21 18 44.2 � 307.60 12 939.5 10.3 523.5 � 526.0 09 44 16.52 � 16.65 � 21 22 26.6 � 530.00 13 938.8 9.6 510.8 � 538.7 09 44 16.51 � 16.80 � 21 22 38.9 � 542.30 14 1181.8 252.6 1149.5 100.0 09 43 59.49 � 272.10 � 21 11 52.6 104.00 15 505.2 � 424.0 895.5 � 154.0 09 44 48.12 457.35 � 21 16 15.8 � 159.20 T able 2. ( X ; Y ) ! ( � ; � ) data. $G $" $j !" $3 $N 8m :9 $r @V 7P !" @V 0^ $K JQ 49 $9 $k $H � � 1 : � 0 00 : 205 � � 1 : � 0 00 : 17 $H $J $k !# 0l J} !" DSS2 2h A| $+ $i @V 7P !" @V 0^ $X $N JQ 49 $K 5/ 0x $9 $k 8m :9 $O � � 2 : � 0 00 : 359 � � 2 : � 0 00 : 56 $G $" $k $+ $i !" %H !< %? %k $N 8m :9 $H $7 $F $O � � S N : � � 1 + � � 2 ’ � 0 00 : 56 ! ’ � 0 s : 04 � � S N : � � 1 + � � 2 ’ � 0 00 : 7 $H $J $k !# $3 $l $+ $i :B I8 JQ 49 $r Fs EY 9T $C $? $3 $H $K $h $k 8m :9 $N 4s M? $O >. $5 $/ !" DSS2 2h A| $+ $i @V 7P !" @V 0^ $K JQ 49 $9 $k $H $- $N 8m :9 $, Bg $- $$ $3 $H $, $o $+ $k !# {18{

Astrometry of SN 1999gh and its prop erty 4. 7k 2L !" 9M ;! 4{1. B> $N 4Q B, <T $N 0L CV $H $N Hf 3S SN 1999gh $O !" 6z ED 2E CK $K $h $k @: B, 0L CV $, !" @V 7P 9 ;~ 44 J, 19.75 IC @V 0^ � 21 EY 16 J, 25.0 IC (2000 J, E@ ) $H 8x I= $5 $l $F $$ $k (Nak ano et al. 1999) !# :# 2s !" 2f !9 $, B, Dj $7 $? 0L CV @V 7P 9 ;~ 44 J, 19.75 � 0.04 IC @V 0^ � 21 EY 16 J, 25.2 � 0.7 IC (2000 J, E@ ) $H Hf 3S $9 $k $H !" @V 0^ $G 0.2 IC $N 0c $$ $, $" $k !# 8m :9 $N MW 0x $H $7 $F $O !" 0l <! JQ 49 $K $h $C $F 6a ;w E* $K :B I8 $r 5a $a $? $3 $H $d !" Fs EY $b :B I8 JQ 49 $5 $; $? $3 $H $J $I $, 9M $( $i $l $k $, !" A0 =R $7 $? $h $& $K Fs EY !" :B I8 JQ 49 $7 $? $3 $H $K $h $k 8m :9 $N 4s M? $O >. $5 $/ !" $^ $? :9 $O == J, 8m :9 $N HO 0O Fb $K $" $k $3 $H $+ $i !" @: EY $h $/ 0L CV $r 5a $a $k $3 $H $, $G $- $? $H $$ $( $k !# $7 $? $, $C $F !" :# 2s $N $h $& $J J} K! $r MQ $$ $k $3 $H $G !" CCD 2h A| $+ $i 4J C1 $K $7 $+ $b @: EY NI $/ 0L CV $r B, Dj $9 $k $3 $H $, $G $- $k !# 4{2. Jl 6d 2O $H Ia 7? D6 ?7 @1 $N 0L CV $N 4X 78 W ang et al. (1997, 0J 2< W97) $G $O !" Jl 6d 2O $H Ia 7? D6 ?7 @1 $N 0L CV $N 4X 78 $, Js 9p $5 $l $F $$ $F !" 12 4, 6d 2O $G $O Cf ?4 $+ $i 1 kp c 0J Fb $K SNe Ia $O 8+ $D $+ $C $F $$ $J $$ $3 $H $+ $i %P %k %8 $H %G %# %9 %/ Fb !" 12 4, 6d 2O $H BJ 1_ 6d 2O Fb $N D6 ?7 @1 $N progenitor $N ?J 2= $N 0c $$ $r Ld Bj ;k $7 $F $$ $k !# $^ $? !" Jl 6d 2O $+ $i 7.5 kp c 0J >e N% $l $? $H $3 $m $N Ia 7? D6 ?7 @1 $N :G Bg 8w EY $O !" $[ $\ 0l Dj $G $" $k $H $$ $& 4Q B, 7k 2L $+ $i Jl 6d 2O $+ $i 1s $/ N% $l $? Ia 7? D6 ?7 @1 $O 5w N% $r B, $k indicator $H $J $j $( $k $3 $H $r ;X E& $7 $F $$ $k !# $3 $l $i $N 4Q E@ $+ $i SN 1999gh $N FC @- $r D4 $Y $F $_ $k $3 $H $K $9 $k !# (a) NGC 2986 $N 0L CV NED $K $h $l $P NGC 2986 $N 0L CV $r M? $( $F $$ $k J8 8% $O 3 $D $" $j !" $^ $? GSC-ACT $K $b 6d 2O $K BP 1~ $9 $k %( %s %H %j $, $" $k !# $3 $l $i $r I= 3 $K $^ $H $a $k !# Equatorial J2000 Right Ascension Declination Reference 09 h 44 m 15 s .94 � 21 � 16 0 41 00 .1 GSC-ACT (1996-99) 09 h 44 m 16 s .19 � 21 � 16 0 42 00 .8 ESO (1982) 09 h 44 m 15 s .99 � 21 � 16 0 41 00 .8 Gallouet et al. (1975) 09 h 44 m 19 s � 21 � 16 0 .8 UGCA (1974) T able 3. The p ositions of NGC 2986 in some catalogs. 6d 2O Cf ?4 $N 0L CV $r @> $O $j $^ 2h A| $+ $i SN 1999gh $H F1 MM $K 5a $a $k $H !" @V 7P 9 ;~ 44 J, 16.02 � 0.04 IC @V 0^ � 21 EY 16 J, 41.3 � 0.7 IC (2000 J, E@ ) $H $J $C $? !# %+ %? %m %0 $N CM $H Hf 3S $9 $k $H >/ $J $/ $F $b ?t IC 3Q $N 0c $$ $, $" $j !" $^ $? %+ %? %m %0 4V $K $* $$ $F $b CM $K $P $i $D $- $, $" $k !# 0l HL E* $K !" %+ %? %m %0 $K :\ $C $F $$ $k 6d 2O $N 0L CV $O @5 3N $G $J $$ $3 $H $, B? $$ $3 $H $, 2~ $a $F J, $+ $C $? !# :G 6a {19{

Naito et al. $G $O NED $G $b !" D6 ?7 @1 $+ $i $N o�set $r 5U $K Mx MQ $7 $F 6d 2O Cf ?4 $N 0L CV $r 5a $a $F $$ $k !# (b) NGC 2986 $^ $G $N 5w N% NGC 2986 $H SN 1999gh $N 0L CV $, J, $+ $C $? $N $G !" $= $N N% 3Q $r 5a $a $k $3 $H $, $G $- $k !# o�set $O El $K 56 00 .0 !" KL $K 16 00 .1 $[ $I $G $" $k !# $^ $? N% 3Q $K $9 $k $H 58 00 .22 $G $" $j !" KL $+ $i El 2s $j $N 0L CV 3Q $O $* $h $= 74 � $G $" $k !# Nearby Galaxies Cataloge (T ully 1988) $+ $i NGC 2986 $N @V J} JP 0\ $O 2400 km s � 1 $J $N $G !" %O %C %V %k Dj ?t $r H 0 =65 km s � 1 Mp c � 1 $H 2> Dj $9 $k $H NGC 2986 $^ $G $N 5w N% $O $* $h $= 37 Mp c $H ?d B, $G $- $k !# (c) NGC 2986 $H SN 1999gh $N 0L CV $N 4X 78 N% 3Q $, 58 00 .22 $G !" NGC 2986 $^ $G $N 5w N% $, 37 Mp c $G $" $k $3 $H $+ $i !" NGC 2986 $H SN 1999gh $O ;k @~ J} 8~ $K ?b D> $K $* $h $= 37 Mp c � sin 58 00 .22 ’ 10 kp c N% $l $F $$ $k !# $3 $l $r W97 $N Fig.1 $K $" $k %0 %i %U $K %W %m %C %H $9 $k $H !" BJ 1_ 6d 2O NGC 2986 $r Jl 6d 2O $H $9 $k SN 1999gh $O E5 7? E* $J Ia 7? D6 ?7 @1 $7 $+ 4Q B, $5 $l $F $$ $J $$ NN 0h $K %W %m %C %H $5 $l $k $? $a !" E5 7? E* $J Ia 7? D6 ?7 @1 $G $" $k $H ?d Dj $5 $l $k !# $^ $? 6d 2O Cf ?4 $+ $i 7.5 kp c 0J >e N% $l $F $$ $k $N $G !" 6K Bg 8w EY $N 0l MM @- $, 4| BT $5 $l !" 5w N% $r B, $k indicator $K E, $7 $F $$ $k $H 8@ $( $k !# 5. 7k O@ SN 1999gh $N 0L CV $O @V 7P 9 ;~ 44 J, 19.75 � 0.04 IC @V 0^ � 21 EY 16 J, 25.2 � 0.7 IC (2000 J, E@ ) $G Jl 6d 2O NGC 2986 $N Cf ?4 $+ $i El $K 56 00 .0 !" KL $K 16 00 .1 $N $H $3 $m $K $" $k !# NGC 2986 $O BJ 1_ 6d 2O $G $" $j !" SN 1999gh $O $= $N Cf ?4 $+ $i ;k @~ J} 8~ $K ?b D> $K $* $h $= 10 kp c N% $l $F $$ $k $? $a !" W97 $h $j !" SN 1999gh $O E5 7? E* $J Ia 7? D6 ?7 @1 $G $" $j !" 5w N% $r B, $k indicator $H $J $j $& $k $3 $H $, $o $+ $k !# !T ;2 9M J8 8% !U Lask er, B. M. et al. 1996-99, "The HST Guide Star Catalog, 1.1-ACT (GSC-ACT)", The Asso ciation of Universities for Research in Astronomy , Inc. ([c] 1989, 1992, 1996) Monet, D. et al. 1998, "The USNO-A2.0 Catalogue", U. S. Nav al Obs. Flagsta� Station Nak ano, S., T ak amiza w a, K., Kushida, Y., Kushida, R. 1999, IAU Circ No.7328 Filippenko, A. V., Garnavic h, P . 1999, IAU Circ No.7328 W ang, L. et al. 1997, ApJ, 483, L29 Lauberts, A. 1982, "The ESO/Uppsala Survey of the ESO (B) Atlas (ESO)", Europ ean Southern Obs. Gallouet, L. et al. 1975, A&AS, 19, 1 Nilson, P . 1974, "Catalogue of Selected Non-UGC Galaxies (UGCA)", Uppsala Obs. Rep.5 T ully ,R. B. 1988, "Nearby Galaxies Catalogue (NBG)", Cambridge Univ ersit y Press {20{