Ann u. Rep. Nishi-Harima Astron. Obs. 8, 30{37 (1998) 1997 G/ 2P @1 6& F1 4Q B, $N 7k 2L ;~ @/ E5 9’ 1 !" @V 1) FA 1Q 2 !" =) _7 9( <y 3 !" 0B C# @? !" 9S LZ 9( ;J !" 0= ?N 0l :H 4 !" 0= It ;T E7 J8 4[ !" 0p ED 0& 5 !" >e 6L Mx 9d 6 !" 2O KL =( @$ !" :d 0f 5A ?M 7 !" :d 85 @? 8 !" =P B< M5 1Q 9 !" ED Cf 1Q L@ 8 !" ED Cf =< 9’ 5 !" 8M ED Gn G7 !" Cg C+ A1 0l 10 !" LD 3$ BY E5 11 !" I[ B< 9n ;V 12 !" IM :, <w I’ 13 !" J! 0f <B ?. !" A% 1[ 9@ 3$ 14 !" 8~ 0f @5 5 !" 5H ED 9@ G7 5 !" EO It =a 0l 15 1) J< 8K 8) N) @> $O $j $^ E7 J8 Bf !" 2) Ht BM E7 J8 Bf !" 3) I1 O) ;T =I Gq 7? ;y F8 4[ @1 $N ;R 4[ 4) H~ @1 E7 J8 Bf !" 5) ?@ 8M Bg 3X M} 3X It CO 5e OG @1 J* M} 3X 65 << !" 6) $+ $o $Y E7 J8 8x 1‘ 7) >. @n E7 J8 Bf !" 8) $_ $5 $H E7 J8 Bf !" 9) El 5~ Bg 3X M} 3X 7O 8& 5f 2J CO 5e OG @1 J* M} 3X 65 << 10) Ht BM 8E @n E7 J8 %5 !< %/ %k !" 11) 6e =# El 3$ Bg 3X !" 12) IY ;3 ;T E7 J8 Bf !" 13) $0 $s $^ E7 J8 Bf 14) @> H~ G; E7 J8 Bf !" 15) 9q N) E7 J8 Bf Rep ort of the Co op erativ e Mars Observ ation in 1997 Noritak a Tokimasa 1 , T okuhide Akabane 2 , Hiroki Akisa w a 3 , Mak oto Ada chi , Hiroshi Araki , Kazuya A y ani 4 , Ay ab e Astronomical Observ atory , Ai Inada 5 , T ak eshi Kamit amari 6 , Hideyo Ka w akit a , Y oshito Sakai 7 , Makoto Sakamoto 8 , Hirohide Demura 9 , Hideaki T anaka 8 , Mitsunori T anaka 5 , Hiroyuki Toda , Y oshik azu Naka t ani 10 , Y asunori Narumi 11 , Katsushi Nunomura 12 , T oshihik o Hamane 13 , Sanenobu Fukui , Hiromi Funakoshi 14 , T adashi Mukai 5 , Hiro yuki Yoshida 5 , Jun-ic hi W a t anabe 15 1) Nishi-Harima Astr onomic al Observatory, 2) Hida Observatory, 3) Himeji Municip al A c c ommo dation and F acilities Center, 4) Bisei Astr onomic al Observatory, 5) The Gr aduate Scho ol of Scienc e and T e chnolo gy, Kob e University, 6) Kawab e Cosmic Park, 7) Ogawa Astr onomic al Observatory, 8) Misato Observatory, 9) Dep artment of Earth and Planetary Physics, University of T okyo, 10) Hida-F urukawa Astr onomy Cir cle, 11) Kyushu-T okai University, 12) T oyama Astr onomic al Observatory, 13) Gunma Astr onomic al Observatory, 14) Nishimino Astr onomic al Observatory, 15) National Astr onomic al Observatory of Jap an 35 MW 2P @1 C5 :: 1R @1 !V PLANET{B !W ;Y 1g 4Q B, $r L\ E* $H $7 !" 1996 G/ $K H/ B- $7 $? 2P @1 6& F1 4Q B, %A !< %‘ $K $h $C $F !" 1997 G/ 1 7n 26 F| $+ $i 5 7n 19 F| $N 4V !" 6& F1 4Q B, JB $S $K EE ;R %a !< %k $r ;H $C $? >p Js 8r 49 $, 9T $J $o $l $? !# F| K\ $G $O !" E7 8u $d %7 !< %$ %s %0 $N 0- $$ ;~ 4| $G $b $" $k $7 !" %X !< %k %\ %C %W WB @1 $N CO 5e @\ 6a $H =E $J $C $F $$ $? $N $G !" 4| 4V Cf $N 4Q B, $N $Y F| ?t $O 44 F| $H A4 F| ?t $N 4 3d $K K~ $? $J $+ $C $? !# =E MW {30{

Rep ort on the Co op erativ e Mars Observ ation in 1997 $J 0[ >o 8= >] $O B* $( $i $l $J $+ $C $? $b $N $N !" :# 8e $N ;Y 1g 4Q B, $K 8~ $1 $F !" =‘ Hw $r @0 $( $k $3 $H $, $G $- $? !# Abstract The co op erative mars observing team w as founded in 1996 in order to supp ort the Planet{B Mars observing satellite. During January 26 to May 19 in 1997, we p erformed co op erative observ ation and exchange of the information through e-mails. In total, we observed for 44 days, namely , less than 40 % of the ab o v e campaign, b ecause w e hav e bad weather and bad seeing, and we hav e the comet Hale-Bopp in the same p erio d. Unfortunately , we cannot catc h up the extraordinary phenomenon during this campaign, we hav e acquired the know-ho w to supp ort in the next season. Key words: Planets(indivisual): Mars { Co op erative Observ ation: Optical 1. $O $8 $a $K 1998 G/ 2F $K BG $A >e $2 M= Dj $N 2P @1 C5 :: 1R @1 !V PLANET{B !W $O !" F| K\ =i $a $F $N OG @1 C5 :: 1R @1 $G $" $j !" 2P @1 $N EE <’ 5$ 7w $r Cf ?4 $K 9T $J $o $l $k 4Q B, $N 7k 2L $, 4| BT $5 $l $F $$ $k !# $3 $N 1R @1 $N 4Q B, $r ;Y 1g $9 $k L\ E* $G !" CO >e $+ $i 2P @1 $r 6& F1 $G 4Q B, $9 $k 8F $S $+ $1 $, !" 1996 G/ $h $j @V 1) FA 1Q !" ;~ @/ E5 9’ $i $K $h $C $F $J $5 $l $? !# 1996 G/ 11 7n 24 F| $K $O !" 2P @1 6& F1 4Q B, $N $? $a $N 8& 5f 2q $, !" J< 8K 8) N) @> $O $j $^ E7 J8 Bf $K $F 3+ :E $5 $l !" 1997 G/ 3 7n 21 F| $N 2P @1 :G @\ 6a F| $r $O $5 $s $G !" 2P @1 ;k D> 7B $, 10 !I 0J >e $G $" $k 1997 G/ 1 7n 26 F| $+ $i 5 7n 19 F| $N 4V $K 4Q B, $, 9T $J $o $l $? !# $3 $N 6& F1 4Q B, $N 7k 2L $K $D $$ $F Js 9p $9 $k !# 2. 6& F1 4Q B, <T $H 4Q B, 5! 4o 0J 2< $K 5s $2 $k 6& F1 4Q B, ;\ @_ JB $S $K 6& F1 4Q B, <T $O !" :# 2s 4Q B, $r 9T $C $? $H $3 $m $G !" ;H MQ $7 $? 4Q B, 5! 4o $b J; $; $F >R 2p $9 $k !# $^ $? !" ?^ #1 $O !" 9q Fb $K 9- $, $k 6& F1 4Q B, ;\ @_ JB $S $K 4Q B, <T $N J, I[ $r I= $7 $? $b $N $G $" $k !# 8= 67 $G $O 6a 5& CO J} $K 6& F1 4Q B, <T $, =8 Cf $7 $F $$ $k $3 $H $, J, $+ $k !# $" $k CO J} $, 0- E7 8u ;~ $G $b 4Q B, $, 7g $1 $J $$ $h $& $K $9 $k $K $O !" A4 9q $K $o $? $C $F 6& F1 4Q B, <T $N ;2 2C $, K> $^ $l $k !# 4Q B, =j !’ 0B C# 4Q B, =j !J 0B C# @? !K K> 1s 6@ !’ #3 #1 cm H? <M !J f=1995mm) 4Q B, Au CV !’ %9 %1 %C %A %U %# %k %? !< !’ $J $7 4Q B, =j !’ >. @n E7 J8 Bf !J :d 0f 5A ?M !K K> 1s 6@ !’ #6 #0 #c #m H? <M (f=7.5m � 3) $? $@ $7 %F %9 %H L$ N; {31{

N. T okimasa et al. 4Q B, Au CV !’ #C #C #D %+ %a %i !J IM >> %[ %H %K %/ %9 !K !" 4c ;k %U %# %k %? !< !’ %P %s %I %Q %9 %U %# %k %? !< (R:630nm,G:520nm,B:450nm) 4Q B, =j !’ Cg C+ A1 0l !" Cg $N @% 2m <y K> 1s 6@ !’ #3 #0 #c #m H? <M !" #1 #0 #c #m 6~ @^ 4Q B, Au CV !’ %+ %i !< %U %# %k %‘ (FUJI G800) !J N. MU !" 2O 9g B< !K !" 4c ;k !J Ht BM %W %i %M %? %j %& %‘ !K 4Q B, =j !’ @> $O $j $^ E7 J8 Bf !J ;~ @/ E5 9’ !" LD Bt ?? Li !" @n @> 9@ M[ !" A0 ED M’ OB !K K> 1s 6@ !’ #6 #0 #c #m %+ %; %0 %l %s 4Q B, Au CV !’ #C #C #D %+ %a %i !J #S #T #6 !K !" #V #T #R !" %+ %i !< <L ?? (FUJI SUPERG400) %U %# %k %? !< !’ %P %s %I %Q %9 %U %# %k %? !< ;I(830nm?),R(665nm?),V(547nm?),B(427nm?) 43 >D %U %# %k %? !< ;BC(?),C2(?) $O WB @1 #C #2 %P %s %I 4Q B, MQ 4Q B, =j !’ H~ @1 E7 J8 Bf K> 1s 6@ !’ #1 #0 #1 #c #m H? <M (f=12m) 4Q B, Au CV !’ #C #C #D %+ %a %i (SBIG ST-6) %U %# %k %? !< !’ Schott $N ?’ %U %# %k %? !< AH 9g $; M- 8z GH D9 H> CM I} V: GG495(2mm)+BG39(3mm) 551.2nm 85nm R: OG570(2mm)+KG3(3mm) 647.2nm 150nm I: RG9(3mm)+W G305(2mm) 806.0nm 170nm 4Q B, =j !’ Ht BM E7 J8 Bf !J @V 1) FA 1Q !K K> 1s 6@ !’ #6 #5 #c #m 6~ @^ !J #f !a #9 #m !_ #2 !K 4Q B, Au CV !’ #C #C #D %+ %a %i !J %9 %Z %/ %H %i %= !< %9 !! #H #P #C #1 #S !K %U %# %k %? !< !’ 43 >D %U %# %k %? !< (I:751nm,R:657nm,G:549nm,B:436nm) 4Q B, =j !’ I1 O) ;T =I Gq 7? ;y F8 4[ !V @1 $N ;R 4[ !W !J =) _7 9( <y !K K> 1s 6@ !’ #9 #0 #c #m H? <M ( =14.32m) 4Q B, Au CV !’ #C #C #D %+ %a %i ( %U %) %H %a %H %j %/ %9 <R !J %" %a %j %+ !K Nd 5Q #C #C #D %+ %a %i !J %Z %k %A %( AG ;R ?e Nd <0 !" %H %‘ %= %s <R @= 100 K| 2h AG %/ %i %9 #2 !K %U %# %k %? !< !’ %8 %g %s %= %s !& %7 %9 %F %‘ =‘ 5r #B , #V , #R c !J Bessell, 1995 !K {32{

Rep ort on the Co op erativ e Mars Observ ation in 1997 4Q B, =j !’ $_ $5 $H E7 J8 Bf !J ED Cf 1Q L@ !" :d 85 @? !K K> 1s 6@ !’ #1 #0 #5 #c #m H? <M !J f=8m !K 4Q B, Au CV !’ 3CCD %+ %i !< %S %G %* %+ %a %i !J SONY DX C-755 !K !J Or25mm %l %s %: 3H Bg !K %U %# %k %? !< !’ L5 3. 4Q B, Js 9p 6& F1 4Q B, <T $h $j Js 9p $N $" $C $? 4Q B, Js 9p $r $^ $H $a $? $b $N $r 0J 2< $N I= $K <( $9 !# <B :] $K $O !" 6& F1 4Q B, 4| 4V 0J 30 $K $b 4Q B, $, @. $5 $l $F $$ $k $N $G !" J; $; $F <( $9 !# 4. 0[ >o 8= >] $N Js 9p 4Q B, 4| 4V Cf $K !" #2 7o $N 0[ >o 8= >] $N Js 9p $, $" $j !" EE ;R %a !< %k !" #F #a #x !" M9 JX Ey $G 6& F1 4Q B, <T $N $b $H $X EA $( $i $l $? !# 0J 2< $K $= $N >p Js $r <( $9 !# 1. H/ ?. !’ #1 #9 #9 #7 G/ #2 7n #2 #0 F| !! @V 1) FA 1Q El 5~ ET F| Ln ;T $N 3$ O7 Bt ;L O: $5 $s $+ $i <! $N Js 9p $, $" $j $^ $7 $? !# 2P @1 $N %/ %j %; !< %/ %5 %s %F !< %? %k %7 %9 CO J} $N JP 8w EY $, 0[ >o $G $" $k !# $^ $? !" @V $+ $i @D $N A4 GH D9 0h $G $= $3 $, L@ $k $$ $3 $H $+ $i !" %@ %9 %H $, :. F~ $7 $? 1@ !J %@ %9 %H !\ I9 !K $, H/ @8 $7 $? $H ;W $o $l $k !# 2. H/ ?. !’ #1 #9 #9 #7 G/ #3 7n #7 F| !! @V 1) FA 1Q 2P @1 $N %( %j %7 %& %‘ (220W,30N) $K L@ $k $$ 1@ $, $" $k !# $3 $N 1@ $O !" J? >o ;~ $K 8+ $i $l $k 1@ $h $j $+ $J $j L@ $k $$ !# @V !" NP !" @D %U %# %k %? !< !J $b $7 2D G= $J $i #U #V !& ;g 30 !K $N ;# A| $, K> $^ $7 $$ !# %X %i %9 $H $= $N El B& !J %i %& %= %K #3 !K !" KL 6K CO J} $K $b L@ $k $$ 1@ $, $" $k !# @V F; BS $K $O Gv $$ 1@ $, BS >u $K $+ $+ $C $F $$ $k !# %/ %j %; !< %/ %5 %s %F $N D+ 1@ $O Aj JQ $o $i $: L@ $k $$ !# 5. 9M ;! 4Q B, 4| 4V Cf $N 4Q B, $N $Y F| ?t $O #4 #4 F| $G !" A4 F| ?t $N #4 3d $K K~ $? $J $+ $C $? !# :# 2s $N 2P @1 :G @\ 6a ;~ $K $O !" %X !< %k %\ %C %W WB @1 $N @\ 6a $, =E $J $j !" 4Q B, ;~ 4V $N B? $/ $r WB @1 $N 4Q B, $K Hq $d $5 $6 $k $r F@ $J $+ $C $? $3 $H $, !" Bg $- $J 86 0x $G $" $k !# $7 $+ $7 !" E7 8u $H %7 !< %$ %s %0 $N 0- $$ E_ $N F| K\ $G !" #4 #4 F| 4Q B, $N $" $C $? $3 $H $O Bg $- $J @. 2L $G $" $k !# :# 2s $N 6& F1 4Q B, $O !" 4Q B, 5; =Q 5Z $S O" Mm LV $N =‘ Hw 4Q B, $G $b $" $j !" <! 2s $N 2P @1 @\ 6a ;~ $+ $i <B :] $K 9T $J $o $l $k C5 :: 1R @1 $N ;Y 1g 4Q B, $K 8~ $1 $F =‘ Hw $r @0 $( $k $3 $H $, $G $- $? !# >0 !" $3 $N 6& F1 4Q B, $K ;2 2C $7 $F $$ $? $@ $1 $k ;\ @_ $d 4Q B, <T $r Jg $C $F $$ $k !# 4X ?4 $N $" $k J} $O !" $* ?R $M 4j $$ $? $$ !# :# 2s $N 6& F1 4Q B, $K $* $$ $F $O !" 6& F1 4Q B, <T $N B> $K $b B? ?t $N J} $N 6( NO $, $" $C $? !# $3 $N >l $r <Z $j $F 46 <U $N 0U $r I= $o $9 !# {33{

N. T okimasa et al. T able 1. Log of the observ ations until 1998. 1996 G/ 7n / F| / ;~ 9o (JST) 4Q B, <j CJ 4Q B, ?t %U %# %k %? !< 4Q B, =j Hw 9M 10/22/27:58{29:31 CCD 51 I, R, G, B Ht BM 10/23/28:06{29:45 CCD 98 I, R, G, B Ht BM 10/29/27:43{29:50 CCD 92 I, R, G, B Ht BM 10/30/28:22{29:46 CCD 46 I, R, G, B Ht BM 11/03/27:01{29:58 CCD 84 I, R, G, B Ht BM 11/15/27:01{29:58 CCD 120 I, R, G, B Ht BM 11/29/26:58{30:34 CCD 146 I, R, G, B Ht BM 12/31/28:16{30:00 %9 %1 %C %A 3 L5 0B C# 4Q B, =j 1997 G/ 01/11/28:00{30:17 CCD 85 I, R, G, B Ht BM 01/12/26:36{30:22 CCD 168 I, R, G, B Ht BM 01/13/29:00{29:30 %9 %1 %C %A 2 L5 0B C# 4Q B, =j 01/13/25:54{30:22 CCD 36 I, R, G, B Ht BM 01/15/27:15{29:42 CCD 48 I, R, G, B Ht BM 01/30/27:18{27:20 %S %G %* 2min L5 $_ $5 $H 02/01/02:11{02:23 CCD 7 R @> $O $j $^ 02/04/28:46{28:59 CCD 100 R, I H~ @1 02/05/03:00{05:00 4c ;k L5 Cg C+ !& Ht BM %W %i %M %7 !< %$ %s %0 0- 02/08/23:51{26:46 CCD 37 R @> $O $j $^ 02/08/26:08{26:34 VTR L5 @> $O $j $^ 02/09/28:30{29:20 %9 %1 %C %A 2 L5 0B C# 4Q B, =j 02/09/23:59{28:27 CCD 144 I, R, G, B Ht BM 02/13/25:03{27:01 CCD 68 I, R, G, B Ht BM 02/14/28:58{29:13 CCD 192 I, R, G, B Ht BM 02/15/03:00{05:00 4c ;k L5 Cg C+ !& Ht BM %W %i %M %7 !< %$ %s %0 0- 02/23/25:24{25:37 CCD 40 R, I H~ @1 02/24/22:00{24:40 %9 %1 %C %A 7 L5 0B C# 4Q B, =j 02/24/23:13{29:15 CCD 216 I, R, G, B Ht BM 02/25/24:51{27:23 CCD 60 V, R, I H~ @1 %F %l %W %i %9 ;H MQ 02/27/22:45{25:22 CCD 96 I, R, G, B Ht BM 02/27/03:00{04:30 4c ;k L5 Cg C+ !& Ht BM %W %i %M %7 !< %$ %s %0 0- 03/03/22:26{26:50 CCD 168 I, R, G, B Ht BM 03/03/24:09{26:52 CCD 84 I, R, G, B Ht BM {34{

Rep ort on the Co op erativ e Mars Observ ation in 1997 T able 1. (contin ued). Log of the observ ations until 1998. 7n / F| / ;~ 9o (JST) 4Q B, <j CJ 4Q B, ?t %U %# %k %? !< 4Q B, =j Hw 9M 03/04/26:47{26:49 %S %G %* 2min L5 $_ $5 $H 03/04/21:20{24:00 %9 %1 %C %A 4 L5 0B C# 4Q B, =j 03/05/22:01{28:43 CCD 288 I, R, G, B Ht BM 03/05/22:50{23:30 %9 %1 %C %A 2 L5 0B C# 4Q B, =j 03/05/02:00{04:30 4c ;k L5 Cg C+ !& Ht BM %W %i %M %7 !< %$ %s %0 0- 03/06/02:00{03:00 4c ;k L5 Cg C+ !& Ht BM %W %i %M %7 !< %$ %s %0 0- 03/09/22:35{26:31 CCD 120 I, R, G, B Ht BM 03/09/02:00{03:00 4c ;k L5 Cg C+ !& Ht BM %W %i %M %7 !< %$ %s %0 0- 03/09/20:00{22:00 %U %# %k %‘ 2 L5 Cg C+ !& 2O 9g B< 03/09/00:33{01:20 CCD 16 I, R, V, C2 @> $O $j $^ 03/18/21:03{21:04 VTR L5 @> $O $j $^ 03/18/21:45{22:26 CCD 35 I, R, V, BC @> $O $j $^ 03/19/23:00{25:40 %9 %1 %C %A 4 L5 0B C# 4Q B, =j 03/24/22:10{26:25 CCD 144 I, R, G, B Ht BM 03/24/21:10{21:20 CCD 3 B, V, Rc @1 $N ;R 4[ 03/27/22:00{23:30 %9 %1 %C %A 3 L5 0B C# 4Q B, =j 03/27/21:16{21:21 VTR L5 @> $O $j $^ 03/27/21:27{21:50 Photo 15 L5 @> $O $j $^ 03/27/22:35{22:57 CCD 20 I, R, V, BC @> $O $j $^ 03/28/02:54{03:14 CCD 20 I, R, V, BC @> $O $j $^ 03/30/23:12{23:18 CCD 12 I, R Ht BM 03/31/24:19{25:07 CCD 39 I, R, G, B Ht BM 04/01/20:01{25:45 CCD 216 I, R, G, B Ht BM 04/01/21:00{23:30 %9 %1 %C %A 5 L5 0B C# 4Q B, =j 04/06/22:04{22:35 CCD 26 I, R, V, BC @> $O $j $^ 04/10/19:41{24:38 CCD 108 I, R, G, B Ht BM 04/11/21:02{21:28 CCD 21 I, R, V, BC @> $O $j $^ 04/12/19:31{25:04 CCD 168 I, R, G, B Ht BM 04/12/19:30{22:00 %U %# %k %‘ 3 L5 Cg C+ !& N. MU %7 !< %$ %s %0 0- 04/13/23:47{25:09 CCD 70 V, R, I H~ @1 %F %l %W %i %9 ;H MQ 04/19/19:07{25:25 CCD 240 I, R, G, B Ht BM 04/20/18:57{21:17 CCD 96 I, R, G, B Ht BM 04/25/19:00{24:31 CCD 216 I, R, G, B Ht BM 04/25/22:00 %9 %1 %C %A 1 L5 0B C# 4Q B, =j 04/26/18:52{24:11 CCD 216 I, R, G, B Ht BM 04/26/21:50{22:10 CCD 20 I, R, V, BC @> $O $j $^ {35{

N. T okimasa et al. T able 1. (contin ued). Log of the observ ations until 1998. 7n / F| / ;~ 9o (JST) 4Q B, <j CJ 4Q B, ?t %U %# %k %? !< 4Q B, =j Hw 9M 04/27/19:00 %9 %1 %C %A 1 L5 0B C# 4Q B, =j 04/29/09:20 %9 %1 %C %A 1 L5 0B C# 4Q B, =j 04/29/21:12{21:45 CCD 20 I, R, V, BC @> $O $j $^ 04/29/21:45{21:50 Photo 10 L5 @> $O $j $^ 05/01/20:40{21:20 %9 %1 %C %A 2 L5 0B C# 4Q B, =j 05/05/19:03{22:54 CCD 110 I, R, G, B Ht BM 05/09/20:34{22:09 CCD 48 R, B Ht BM 05/10/18:51{22:55 CCD 138 I, R, G, B Ht BM 05/12/18:15{21:48 CCD 132 I, R, G, B Ht BM 05/15/23:05{23:25 CCD 20 I, R, V, B @> $O $j $^ 05/18/18:44{21:54 CCD 126 I, R, G, B Ht BM 05/23/19:09{20:32 CCD 47 R, G, B Ht BM 05/28/18:19{21:09 CCD 96 I, R, G, B Ht BM !! 4Q B, L5 $7 >. @n E7 J8 Bf !" @n JU E7 J8 8x 1‘ !" J! 0f <B ?. {36{

Rep ort on the Co op erativ e Mars Observ ation in 1997 Fig. 1. Distribution of the Mars Co op erative Observers in Japan. {37{