Ann u. Rep. Nishi-Harima Astron. Obs. 9, 1{12 (1999) ;6 3+ @1 CD NGC7790 $N BVR B, 8w 4Q B, @P 2, NC ;R 1 !" LZ A4 M} 7C 1 !" >> ED 7r B@ O: 1 !" A0 ED K- 1 !" B@ ED 9L ;J 1 !" LD Bt ?? Li 2 !" @P ED =S ?M 2 #1 !K 5~ ET Bg 3X M} 3X It #2 !K J< 8K 8) N) @> $O $j $^ E7 J8 Bf BVR Photometry of the Op en Cluster NGC 7790 Ry ok o Ishioka 1 , Rie Kima t a 1 , Kentaro Ma tsud a 1 , Y utak a Maed a 1 , Ko ji Oht a 1 , Shin-ya Narusa w a 2 , T oshihito Ishida 2 1) Dep artment of Astr onomy, Kyoto University, Sakyo-ku, Kyoto , Jap an 2) Nishi-Harima Astr onomic al Observatory, Sayo-cho, Hyo go 679-53, Jap an E-mail: ohta@kusastr o.kyoto-u.ac.jp (Received 1999, July 30) 35 MW ;6 3+ @1 CD NGC 7790 $N BVR %P %s %I $G $N CCD 4Q B, $r @> $O $j $^ E7 J8 Bf #6 #0 cm K> 1s 6@ $r MQ $$ $F 9T $C $? !# V=18 Ey 5i Dx EY $h $j L@ $k $$ @1 166 8D $K $D $$ $F B, 8w $r 9T $$ !" ?’ Ey 5i ?^ $r :n @. $7 $? !# @1 4V 5[ <} Jd @5 $r 9T $C $? ?’ Ey 5i ?^ $+ $i $3 $N ;6 3+ @1 CD $K BP $9 $k 5w N% ;X ?t ( m � M ) 0 = 12 : 5 Ey $r F@ $? !# $^ $? !" B@ M[ Dx EY $N 6b B0 NL $N @1 $N ?J 2= %b %G %k $H Hf 3S $9 $k ;v $K $h $C $F !" NGC7790 $N G/ Np $H $7 $F 7 : 9 � 10 7 G/ $r F@ $? !# Abstract BVR band observ ations of the op en cluster NGC 7790 were made with a CCD attached to the 60cm telescop e at Nishiharima Astronomical Observ atory . Photometric data were obtained for stars brighter than V � 18 mag. Constructing a color-magnitude diagram of the cluter, we obtained a distance mo dulus of ( m � M ) 0 = 12 : 5 mag, after correcting for in terstellar absorption. An age of the cluster was estimated to b e 7 : 9 � 10 7 yrs b y comparing with stellar evolutionary mo dels with the solar abundance. Key w ords: CCD Photometry | Op en Cluster : Indivisual(NGC7790) 1. $O $8 $a $K ;6 3+ @1 CD $O !" ?t == 8D $J $$ $7 ?t @i 8D $N 91 @1 $N =8 CD $G !" $= $N Cf $G $N @1 $N J, I[ $O Hf 3S E* IT 5, B’ $G $" $k !# ;6 3+ @1 CD $N $[ $H $s $I $O 6d 2O LL 5Z $S $= $N 6a $/ $K B8 :_ $7 $F $$ $k !# 8= :_ H/ 8+ $5 $l $F $$ $k ;6 3+ @1 CD $O Ls @i 8D $G $" $k $, !" 6d 2O 7O Fb $N %@ %9 %H $K $h $C $F 8+ $( $F $$ $J $$ $b $N $b B? $/ B8 :_ $9 $k $? $a !" <B :] $K $O $3 $l $h $j $b $C $H Bt ;3 B8 :_ $7 $F $$ $k $H 9M $( $i $l $F {1{

R. Ishiok a, R. Kimata, K. Matsuda, Y. Maeda, K. Ohta, S. Narusaw a, T. Ishida $$ $k !# %R %d %G %9 @1 CD $N $h $& $K $[ $\ Ey $7 $/ J? 9T $K 8G M- 1? F0 $9 $k @1 CD !J FC $K 1? F0 @1 CD $H 8F $P $l $k !K $O $= $N 8G M- 1? F0 !" <} B+ E@ $H ;k @~ B. EY $r B, $l $P 5w N% $, 5a $a $i $l $k !# $7 $+ $7 !" B? $/ $O <} B+ E@ $, IT L@ 3N $J $N $G !" L@ $k $$ 91 @1 $r 4^ $‘ ;6 3+ @1 CD $K $* $$ $F $O J, 8w ;k :9 $, B, Dj $5 $l $k !# $H $3 $m $, !" $3 $N B, Dj $N $G $- $k @1 CD $b B? $/ $J $$ !# ;6 3+ @1 CD $N G/ Np !" 5w N% $r 5a $a $k J} K! $G !" :G $b $h $/ ;H $o $l $k $N $, !" @1 CD Cf $N @1 $N %9 %Z %/ %H %k 7? !J ?’ ;X ?t !K $H 8w EY $r Mx MQ $9 $k J} K! $G $" $k !# ;6 3+ @1 CD $O !" $[ $\ F1 ;~ 4| $K @8 $^ $l $? @1 $N =8 CD $G $" $k $? $a !" HR ?^ >e $G Hf 3S E* $O $C $- $j $H G/ Np $r ?d Dj $9 $k $3 $H $, $G $- $k !# $3 $l $K $h $C $F !" ;6 3+ @1 CD $N ?J 2= $r CN $k $3 $H $, $G $- $k $7 !" $R $$ $F $O 6d 2O 7O $N 9= B$ $d ?J 2= $K BP $7 $F $b CN 8+ $, F@ $i $l $k !# $^ $? !" 4Q B, $G F@ $i $l $? ?’ Ey 5i ?^ $r M} O@ E* $J %b %G %k $H Hf 3S $9 $k $3 $H $K $h $C $F !" @1 $N ?J 2= $N M} O@ $N 4Q B, E* 8! >Z $r 9T $& $3 $H $b 2D G= $G $" $m $& !# $3 $3 $G $O !" NGC7790 $H $$ $& ;6 3+ @1 CD $r A* $s $G !" $= $N BVR B, 8w 4Q B, $r <B :] $K 9T $$ !" $= $N 5w N% $H G/ Np $r ?d Dj $9 $k $3 $H $r L\ I8 $H $9 $k !# 2. %G !< %? 2{1. 4Q B, $N 35 MW 4Q B, $O !" 1998 G/ 11 7n 10 F| $+ $i 12 F| $N 3 Lk !" J< 8K 8) @> $O $j $^ E7 J8 Bf $G 9T $C $? !# 11 F| !" 12 F| $O E7 8u IT =g $N $? $a !" 11 7n 10 F| $K 4Q B, $5 $l $? %G !< %? $N $_ $r MQ $$ $? !# C" $7 !" 10 F| $N Lk 4V $K $* $1 $k E7 8u $b B, 8w Lk $G $O $J $+ $C $? !# !J %I !< %‘ Fb $N <> EY $O 70 !s !" 5$ 29 $O 12 EY $G $" $C $? !# !K 4Q B, BP >] $O !" ;6 3+ @1 CD NGC7790 $G !" $= $N 0L CV $O RA= 23 h 55 : m 9 !" Dec.= 60 � 56 0 !J 1950 G/ J, E@ ) ( l = 116 : � 6 ; b = � 1 : � 0) $G $" $k !# MQ $$ $? K> 1s 6@ $O !" %/ %i %7 %+ %k %+ %; %0 %l %s $N #6 #0 cm H? <M K> 1s 6@ !" %U %) !< %/ %? %$ %W $N @V F; 57 !" 8} 7B Hf 12 $G $" $k !# 8! =P 4o $O 1U BN Cb AG Nd 5Q CCD !" 2h AG ?t $O 578 � 385pixel $G $" $j !" ;k Ln $O 6 � 4 J, 3Q $G $" $k !# !J #1 %T %/ %; %k $O Ls 0.6 IC 3Q !# !K 9- BS 0h $N BVR 43 >D %U %# %k %? !< $r MQ $$ $? !# 4Q B, ;~ $N seeing %5 %$ %: $O FWHM=4.3 IC 3Q $G $" $C $? !# Ob ject %U %l !< %‘ $O !" B,V,R %P %s %I $G $= $l $> $l !" 6,5,5 %U %l !< %‘ <h F@ $7 !" 3F O* =P ;~ 4V $O 180 IC $G $" $k !# Flat $O !" %I !< %‘ %U %i %C %H $r B,V,R 3F %P %s %I Kh $K 3 %U %l !< %‘ <h F@ $7 $? !# Bias $O !" 6 %U %l !< %‘ $r $H $C $? !# 2{2. %G !< %? =h M} $H 2r @O Bias 6 %U %l !< %‘ $N $& $A !" :G =i $H :G 8e $N image $K $O $= $l $> $l 1& 2# $K 6Z $d 1& 2< $K L@ E@ $, $" $C $? $N $G <N $F !" $3 $l $i 0J 30 $r J? 6Q $7 $F bias $H $7 $? !# Flat %U %l !< %‘ $O !" bias $r 0z $$ $F $+ $i !" 3F %P %s %I Kh $K 3 %U %l !< %‘ $N J? 6Q $r $H $j !" :G 8e $K 5, 3J 2= $7 $F :n @. $7 $? !# <! $K !" 3F ob ject %U %l !< %‘ $+ $i bias $r 0z $- !" at $G 3d $j !" 0L CV 9g $o $; $r $7 $F !" B- $7 9g $o $; $? !# $3 $l $K $h $j cosmic ray even t $N =| 5n $b F1 ;~ $K 9T $( $? !# @1 A| 8! =P $H B, 8w $O IRAF $r MQ $$ $F 9T $C $? !# IRAFpac k age $N Cf $N photometry $N $? $a $N %= %U %H $H $7 $F $O !" APPHOT $* $h $S DA OPHOT $, $" $k !# $3 $3 $G $O !" 8e <T $N DA OFIND $G @1 $N 8! =P $r 9T $$ !" APPHOT $r ;H $C $F B, 8w $r 9T $C $? !# 6u $N %+ %& %s %H $O !" @1 $+ $i H> 7B 15pixel N% $l $? !" I} 5pixel J, $N 4D >u It $G 7h $a $F B, 8w $r 9T $C $? !# >e 5- $N =h M} $K $h $C $F 5a $a $i $l $? instrumental $J Ey 5i $r I8 =‘ @1 $r MQ $$ $F <B :] $N Ey 5i $K D> $9 !# 4Q B, $G $O B, 8w I8 =‘ @1 $r 4Q B, $G $- $J $+ $C $? $N $G !J B, 8w Lk $G $O $J $+ $C $? !K !" 4{ $K L@ $k $5 $N CN $i $l $F $$ $k @1 $G !" ;k Ln Fb $K $& $D $C $F $$ $k $b $N $r ;H $& I, MW $, $" $k !# $= $3 $G !" NGC7790 $N 4Q B, ;k Ln $N Cf $+ $i !" 9- $$ Ey 5i $N I} $, $H $l $k !" ?’ ;X ?t $N =P Mh $k $@ $1 9- $$ HO 0O $r %+ %P !< $9 $k !" @1 $N L) =8 EY $, Dc $$ !" $H $$ $& >r 7o $r 9M N8 $7 $F Romeo et al. (1989) "CCD photometry of galactic op en clusters-I.NGC7790" $K $" $k NGC7790 $N @1 $+ $i I8 =‘ @1 $r :N MQ $7 $? !# ( $3 $N %+ %? %m %0 $O 2f !9 $N %G !< %? $h $j ?< $$ !# !K I= 1 $K 2f !9 $N %G !< %? $H Romeo et al. (1989) $N %G !< %? $N star num ber $r <( $9 !# $= $N 7k 2L !" 0J 2< $N 49 ;; <0 $r F@ $? !# b � B = 0 : 0420( b � v ) � 1 : 516 {2{

BVR Photometry of the Op en Cluster NGC 7790 Romeo(no.) Our data(no.) Romeo(no.) Our data(no.) 34 57 233 213 59 82 234 198 68 95 266 229 79 111 269 230 99 115 336 274 115 123 339 272 T able 1. Standard stars Fig. 1. Romeo et al. $H $N Ey 5i :9 !J B %P %s %I !K v � V = � 0 : 0469( b � v ) � 0 : 751 r � R = � 0 : 0515( b � v ) � 0 : 167 $3 $3 $K !" b,v,r $O instrumental $J Ey 5i !" B,V,R $O Ey 5i $G $" $k !# $3 $& $7 $F F@ $i $l $? B,V,R %P %s %I $= $l $> $l $N Ey 5i $r Romeo et al.(1989) $N %G !< %? $H Hf 3S $7 $? $N $, ?^ 1, ?^ 2, ?^ 3 $G $" $k !# 2# <4 $O :# 2s $N 4Q B, %G !< %? $+ $i F@ $? Ey 5i $G !" =D <4 $O Romeo et al. $H $N Ey 5i :9 $G $" $k !J p $N E: ;z $, $" $k $N $, Romeo et al. $N %G !< %? !K !# $^ $? !" 8e =R $5 $l $F $$ $k main sequence 0J 30 $N @1 $O =| $$ $F $" $k !# 79 8~ $H $7 $F !" 2f !9 $N %G !< %? $N J} $, >/ $7 L@ $k $/ 7W B, $5 $l $F $$ $k $h $& $K 8+ $( $k !# $3 $l $O !" @1 $, L) =8 $7 $F $$ $k $? $a !" %7 !< %s %0 $N $" $^ $j $h $/ $J $+ $C $? 2f !9 $N %G !< %? $N J} $G $O <~ JU $N @1 $H :. $6 $C $F B, 8w $5 $l $F $7 $^ $C $? 2D G= @- $b 9M $( $i $l $k !# $^ $? !" ?^ 4 $K !" 2# <4 $K B %P %s %I Ey 5i !" =D <4 $K !J B-V !K $N Romeo et al. (1989) $N %G !< %? $H $N :9 $r <( $9 !# {3{

R. Ishiok a, R. Kimata, K. Matsuda, Y. Maeda, K. Ohta, S. Narusaw a, T. Ishida Fig. 2. Romeo et al. $H $N Ey 5i :9 !J V %P %s %I !K Fig. 3. Romeo et al. $H $N Ey 5i :9 !J R %P %s %I !K {4{

BVR Photometry of the Op en Cluster NGC 7790 Fig. 4. Romeo et al. $H $N ?’ !J B !< V !K $N 0c $$ Fig. 5. ?’ � Ey 5i ?^ (V %P %s %I ) {5{

R. Ishiok a, R. Kimata, K. Matsuda, Y. Maeda, K. Ohta, S. Narusaw a, T. Ishida Fig. 6. ?’ � Ey 5i ?^ R %P %s %I 3. ?’ Ey 5i ?^ 2f !9 $N 4Q B, $G F@ $i $l $? %G !< %? $K $h $k ?’ � Ey 5i ?^ $N Nc $r ?^ 5 $H ?^ 6 $K <( $9 !# 4Q B, $7 $? @1 $K $O !" @1 CD $N @1 $@ $1 $G $J $/ %U %# !< %k %I @1 $b $+ $J $j 4^ $^ $l $F $$ $k $N $G !" $3 $l $r =| $/ I, MW $, $" $k !# ;k @~ B. EY $, $o $+ $i $J $$ $N $G !" 8D !9 $N @1 $N %G !< %? $@ $1 $+ $i $= $l $, @1 CD $K B0 $9 $k $+ $I $& $+ $r H= CG $9 $k $3 $H $O $G $- $J $$ !# Romeo et al. (1989) $O !" $J $k $Y $/ %U %# !< %k %I @1 $N >/ $J $$ %5 %s %W %k $r F@ $k $? $a !" ?’ � Ey 5i ?^ $G <g 7O Ns $K $" $k @1 $r @1 CD $N @1 $H $7 $F $$ $k !# $? $@ $7 !" E> 2s E@ $h $j L@ $k $$ @1 $O <g 7O Ns $+ $i ?J 2= $7 $F $$ $k $H 9M $( $i $l $k $N $G !" ( B � V ) < 0 : 6 mag $N @1 $r @1 CD $N @1 $H $7 $F $$ $k !# $3 $N 7k 2L !" 4Q B, $7 $? 343 $N @1 $N $& $A 153 8D $, @1 CD $N @1 $H $5 $l $F $$ $k !# 2f !9 $b Romeo et al. (1989) $N J} K! $G %U %# !< %k %I @1 $r =| $/ $3 $H $K $7 $? !# $^ $: !" ?^ 5 $G <g 7O Ns $N blue env elop e $r 7h $a !" $= $l $> $l $N Ey 5i $K $* $1 $k ?’ $N %( %i !< $r 9M N8 $7 !" $= $N 0L CV $h $j �( B � V ) $, 0.3 mag $h $j Bg $- $$ @1 $O %U %# !< %k %I @1 $H $7 $? !# $3 $N 7k 2L ;D $C $? 166 8D $N @1 $N %G !< %? $G :n $C $? ?’ � Ey 5i ?^ $, ?^ 7 $G $" $k !# Blue env elope $+ $i 7W $C $F %( %i !< $N CM $, H> J, $N $H $3 $m $r ’obserb ed ZAMS’ $H $9 $k !# <g 7O Ns $, %( %i !< $N I} $h $j 3H $, $C $F $* $j !" $= $N Cf 1{ $r ’obserbed ZAMS’ $H $7 $J $$ $N $O !" O" @1 $N $? $a $G $" $k !# Dabrowski & Beardsley(1977) $K $h $k $H ?’ !< Ey 5i ?^ $G ZAMS $r C1 @1 $N 0L CV $H $7 $F $= $l $h $j >e $K $" $k @1 $O O" @1 $H $9 $k $N $, M- 8z $J 8+ J, $1 J} $G $" $k !# O" @1 $O !" #2 $D $N @1 $r 1 $D $N @1 $H 8+ $F $$ $k $? $a $K !" H< @1 $N J, $@ $1 L@ $k $/ %W %m %C %H $5 $l $k $+ $i $G $" $k !# Romeo et al. !J 1989 !K $O C1 @1 $H O" @1 $N J, I[ $, $I $A $i $b B, 8w 8m :9 $G 7h $^ $k %, %& %9 J, I[ $G $" $k $H $7 $F !" #2 $D $N %, %& %9 J, I[ $+ $i N> <T $r 6h JL $7 $h $& $H ;n $_ $F $$ $k !# $7 $+ $7 !" H‘ $i $N == J, >. $5 $J B, 8w 8m :9 $G $b !" ZAMS $H binary ridge $N $^ $o $j $N %, %& %9 J, I[ $O A4 $F $N Ey 5i $G =E $J $C $F $$ $F !" 8D !9 $N @1 $, O" @1 $+ C1 @1 $+ $r 6h JL $9 $k $3 $H $O $G $- $J $+ $C $? !# => $C $F !" 2f !9 $N %G !< %? $G O" @1 $+ C1 @1 $+ $r H= JL $9 $k $3 $H $O A4 $/ $G $- $J $$ $, !" binary ridge $K 6a $$ @1 $O !" ZAMS $K 6a $$ @1 $h $j O" @1 $G $" $k 2D G= @- $, 9b $$ $H ;W $o $l $k !# 4. @1 4V 8: 8w 5Z $S NGC7790 $^ $G $N 5w N% $K $D $$ $F $3 $3 $G $O BVR $N #3 %P %s %I $G B, 8w $7 $? $? $a $K !" Fs ?’ ?^ $r :n $C $F $b !" ?’ D6 2a E ( B � V ) $N CM $r 5a $a $k $3 $H $O :$ Fq $G $" $k !# $= $3 $G !" $$ $/ $D $+ $N J8 8% $N CM $r D4 $Y !" $= $l $r ;2 9M $K $7 $F CM $r :N MQ $9 $k $3 $H $K $9 $k !# I= 2 $h $j !" {6{

BVR Photometry of the Op en Cluster NGC 7790 Fig. 7. Jd @5 8e $N ?’ � Ey 5i ?^ E(B � V)=0.54 mag $r :N MQ $9 $k !# $" $H $O !" R $N CM $, 7h $^ $l $P A B !" A V !" A R $, 5a $^ $k !# $3 $l $O !" A B !" A V !" A R !" $, E ( B � V ) !" R $r MQ $$ $F A V = R E ( B � V ) A B = A V + E ( B � V ) A R = A V � E ( V � R ) = A V � E ( V � R ) E ( B � V ) E ( B � V ) $H I= $5 $l $k $+ $i $G $" $k !# ;2 9M J8 8% B, Dj J} K! E ( B � V ) Sandage Q-metho d 0 : 522 � 0 : 040 Kraft sp ectroscopy 0 : 49 � 0 : 024 Sandage&T ammann from Kraft(1961) 0 : 555 Janes&Adler from Hagen(1970) 0 : 52 Cester&Marsi Q-metho d 0 : 52 Pedoreros,Madore&F reedman( 0J 8e PMF) dereddening 0 : 64 � 0 : 05 Mateo&Madore UBV Fs ?’ ?^ 0 : 56 T able 2. 3F J8 8% $K $h $k E ( B � V ) $N CM {7{

R. Ishiok a, R. Kimata, K. Matsuda, Y. Maeda, K. Ohta, S. Narusaw a, T. Ishida Fig. 8. =E $M 9g $o $; $? Fs ?’ ?^ !J + !’ <g 7O Ns @1 !" � !’ NGC7790 !K $3 $3 $G !" E ( V � R ) E ( B � V ) $O Fs ?’ ?^ $h $j 5a $a $i $l $k !# 4Q B, $7 $? NGC7790 $N @1 $N Fs ?’ ?^ $H !" J8 8% $+ $i $H $C $? @V 2= $7 $F $$ $J $$ <g 7O Ns @1 $+ $i :n $C $? Fs ?’ ?^ $r Hf 3S $9 $k $H ( ?^ 8 !K !" $I $A $i $b D> @~ $r <( $7 !" $= $l $, =E $J $C $F $$ $k !# => $C $F dereddening $, $G $- $J $+ $C $? $o $1 $G $" $k $, !" $= $N D> @~ $N 79 $- $r E ( V � R ) E ( B � V ) $H $9 $k $3 $H $, $G $- $k !# ?^ 8 $+ $i !" E ( V � R ) E ( B � V ) = 0 : 62 mag $G $" $k $3 $H $, $o $+ $k !# 0J >e $+ $i !" R 5Z $S E ( B � V ) $N CM $r MQ $$ $F A B !" A V !" A R $r 5a $a $k $H !" A B = 2 : 2 mag, A V = 1 : 7 mag, A R = 1 : 3 mag $H $J $k !# $3 $& $7 $F 8: 8w NL A B !" A V !" A R $, $o $+ $l $P !" 4Q B, $K $h $C $F 5a $a $? 8+ $+ $1 $N Ey 5i $+ $i !" 8: 8w $r <u $1 $J $$ 8+ $+ $1 $N Ey 5i $r 5a $a $k $3 $H $, $G $- $k !# $3 $N 8: 8w $r <u $1 $J $$ 8+ $+ $1 $N Ey 5i $r MQ $$ $F ?’ Ey 5i ?^ $r :n $k $H !" ?^ 9 $N $h $& $K $J $k !# $3 $N ?’ Ey 5i ?^ $r L_ $C $F !" @1 CD $^ $G $N 5w N% !" G/ Np $r 5a $a $k !# @1 CD $^ $G $N 5w N% ;X ?t $r 5a $a $k $N $K ZAMS�tting $r 9T $& !# 8: 8w Jd @5 $r 9T $C $? @1 CD $N @1 $N 8+ $+ $1 $N Ey 5i $r MQ $$ $F :n $C $? ?’ Ey 5i ?^ !J ?^ 9 !K $H !" J8 8% $K $h $C $F F@ $? ZAMS $N @d BP Ey 5i !< ?’ 4X 78 ?^ $r :n $j !J ?^ 10 !K !" $= $N Ey 5i ;2 9M J8 8% R Hiltner&Johnson 3 : 15 Johnson&Borgman 3 : 1 � 3 : 2 T urner (1976b) 3 : 08 � 0 : 02 Janes&Adler 3 : 0 Cester&Marsi 3 : 15 PMF 3 : 28 Janes,Tilley&Lyng � a 3 : 2 T able 3. 3F J8 8% $K $h $k R $N CM {8{

BVR Photometry of the Op en Cluster NGC 7790 Fig. 9. NGC7790 $N ?’ Ey 5i ?^ ;2 9M J8 8% m 0 � M Sandage 12 : 80 � 0 : 15 Caldwell 12 : 69 PMF 12 : 3 � 0 : 2 Mateo&Madore 12 : 34 � 0 : 14 T able 4. 3F J8 8% $N m 0 � M $N CM :9 $r 5a $a $k !# $= $N :9 $, 5w N% ;X ?t $H $J $k !# $3 $3 $G $O ZAMS $H $7 $F T uner(1976a,1979) $N CM $r MQ $$ $? !# ?^ $+ $i 5w N% ;X ?t m 0 � M $r 5a $a $k $H !" m 0 � M = 12 : 5 mag $H $J $k !# I= 4 $K B> $N 8& 5f $K $h $k 7k 2L $r <( $9 $, !" :# 2s $N 7k 2L $O 0- $/ $J $$ CM $G $" $k $H 9M $( $i $l $k !# @1 CD $^ $G $N 5w N% $O !" d = 3 : 2 � 10 3 p c $H $J $k !# $3 $3 $G MQ $$ $? T runer $N %G !< %? $N B> $K $b !" Blaauw(1963) !" Mermillio d(1981) !" V anden berg&Bridges(1984) !" Galactic Astronom y (1998) $K 7G :\ $5 $l $F $$ $k ZAMS $G $N @d BP Ey 5i !< ?’ 4X 78 Ey $, $" $j !" $= $l $> $l Hy L/ $K 0[ $J $C $F $$ $k !# $3 $l $i $N ZAMS $b MQ $$ $F 5w N% ;X ?t $r 9M $( $? >l 9g !" m 0 � M $N CM $O 12 : 3 � 12 : 7 mag $N HO 0O $K $" $k $H 8@ $( $k !# 5. G/ Np $N 7h Dj NGC7790 $N G/ Np $N 7h Dj $K $O !" F@ $i $l $? ?’ Ey 5i ?^ $r Ey ;~ 6J @~ $H Hf 3S $9 $k J} K! $r $H $k !# $3 $3 $G $O !" Bertelli et al. (1994) $N M} O@ Ey ;~ 6J @~ $r MQ $$ $k !# $^ $: !" ?’ Ey 5i ?^ $+ $i E> 2s E@ $G $N ?’ ;X ?t $r 5a $a $k !# Galactic Astronomy (1998) $K $N $C $F $$ $k <g 7O Ns $N @d BP Ey 5i $H ?’ $N 4X 78 ( ?^ 10 $H $[ $\ F1 $8 ) $H Hf 3S $9 $k $H !" E> 2s E@ $G $O B � V = � 0 : 15 � � 0 : 16 mag $G $" $k !# <! $K !" ?^ 11 $O Bertelli et al. $N M} O@ Ey ;~ 6J @~ %G !< %? T able7 $K $* $$ $F !" 4Q B, $K $h $k ?’ Ey 5i ?^ $N E> 2s E@ IU 6a $N B � V {9{

R. Ishiok a, R. Kimata, K. Matsuda, Y. Maeda, K. Ohta, S. Narusaw a, T. Ishida Fig. 10. ZAMS b y T urner $H G/ Np $H $N 4X 78 $r 2 $D $N 6b B0 NL $K $D $$ $F %W %m %C %H $7 $? $b $N $G $" $k !# <B @~ $, Z = 0.02 ( B@ M[ $N 2= 3X AH @. !K $r I= $7 !" E@ @~ $, Z = 0.008 $r I= $9 !# E> 2s E@ $r L\ $G 8+ $F 7h $a $k $3 $H $K $h $k IT Dj @- $O $H $j $" $( $: L5 ;k $7 !" E> 2s E@ IU 6a $G $N B � V $N 8m :9 $r 0.03 mag $H $7 $F Ey ;~ 6J @~ $+ $i G/ Np $r 8+ @Q $b $k $H !" Z = 0.02 $N ;~ (8 : 1 � 1 : 5) � 10 7 yr !" Z = 0.008 $N ;~ (9 : 9 � 2 : 2) � 10 7 yr $H $$ $& 7k 2L $r F@ $? !# 20% A0 8e $N $U $l I} $H $$ $& $N $O !" $3 $N G/ Np 7h Dj $N <j K! $N [# Kf $5 $+ $i 5v MF HO 0O $H $7 $F NI $$ $H ;W $o $l $k !# 4Q B, %G !< %? $N %P %s %I $O B !" V !" R $N 3 ?’ $G !" Bertelli et al. $N %G !< %? $K $O R %P %s %I $O 4^ $^ $l $F $$ $J $$ 0Y !" ?’ ;X ?t $H $7 $F $O B � V $N CM $7 $+ MQ $$ $k $3 $H $, =P Mh $J $+ $C $? !# $7 $+ $7 !" 4Q B, %G !< %? $O CCD $N @- <A >e !" B %P %s %I $h $j R %P %s %I $N J} $, 8m :9 $, >. $5 $$ $N $G !" V � R $r MQ $$ $? J} $, $h $j ?. Mj $N $* $1 $k 7k 2L $, F@ $i $l $? $G $" $m $& !# B> $N %0 %k !< %W $, =P $7 $? NGC7790 $N G/ Np $r 8+ $F $_ $k !# Romeo et al. $O !" BP N. 3K $+ $i $N ov ershooting $r 9M N8 $7 $? @1 $N M} O@ %b %G %k $H 9M N8 $7 $J $$ %b %G %k $H $N N> J} $K $D $$ $F 2f !9 $H F1 MM $J J} K! $G 5a $a $F $$ $k !# Overshooting $r 9M N8 $7 $? >l 9g !" Age = (1 : 0 � 0 : 2) � 10 8 yr !" 9M N8 $7 $J $$ %b %G %k $r MQ $$ $? >l 9g $O Age = (5 : 0 � 1 : 5) � 10 7 yr $G $" $k !# Romeo et al. (1989) $O 8e <T $N %b %G %k $K $h $k Ey ;~ @~ $N J} $, 4Q B, %G !< %? $K $h $j NI $/ 9g $C $F $$ $k 0Y !" $= $N J} $, NI $$ CM $@ !" $H $7 $F $$ $k !# 0l J} $G !" %; %U %! %$ %I $r MQ $$ $F 5a $a $? 7k 2L $H $h $j 6a $$ CM $O A0 <T $N $[ $& $H $J $C $F $$ $k !# $^ $? !" Matthews et al.(1995) $, %; %U %! %$ %I $r MQ $$ $F 5a $a $? G/ Np $O !" 10 8 : 0 � 8 : 1 (yr) $G $" $k !# $3 $3 $G $O 6b B0 NL $O Z = 0.008 $H $7 $F $$ $k !# 0J >e !" #2 $D $N %0 %k !< %W $K $h $j =P $5 $l $? CM $H Hf $Y $k $H !" 2f !9 $O A4 BN $H $7 $F >/ $7 <c $a $N 7k 2L $r =P $7 $? $H $$ $( $k !# $3 $N 4Q B, $O !" 5~ ET Bg 3X M} 3X It 3 2s @8 8~ $1 2] Bj 1i =, $H $7 $F !" @> $O $j $^ E7 J8 Bf $K $* $$ $F 9T $C $? $b $N $G $" $k !# K\ Js 9p $O Ds =P $5 $l $? 2] Bj 1i =, $N %l %] !< %H $r $b $H $K :n @. $7 $? $b $N $G $" $k !# Kv Hx $J $, $i !" 4Q B, $K $" $? $C $F $$ $m $$ $m JX 59 $r $O $+ $C $F 2< $5 $C $? @> $O $j $^ E7 J8 Bf $N 3’ MM $K ?< $/ 46 <U $9 $k <! Bh $G $9 !# {10{

BVR Photometry of the Op en Cluster NGC 7790 Fig. 11. E> 2s E@ $K $* $1 $k ?’ $H G/ Np ( <B @~ !’ Z=0.02, E@ @~ !’ Z = 0.008) !T ;2 9M J8 8% !U Binney J. Merri�eld M. 1998, Galactic Astronomy (Princeton Universit y Press) Bertelli G. Bressan A. Chiosi C. F agotto F. Nasi E. 1994, A&AS 106, 275 Blaau w A. 1963, Basic Astronomical Data, p.383 Bressan A. F agotto F. Bertelli G. Chiosi C. 1993, A&AS 100, 647 Caldw ell J.A.R. 1983, Observ atory 103, 244 Cester B. Marsi C. 1984, A&SS 107, 167 Dabro wski J.P . Beardsley W.R. 1977, P ASP 89, 225 Hagen G.L. 1970, Publ. David Dunlap Obs. 4, 1 Hiltner W.A. Johnson H.L. 1956, ApJ 124, 367 Janes K.A. Adler D. 1982, ApJS 49, 425 Janes K.A. Tilley C. Lyng � aG. 1988, AJ 95, 771 Johnson H.L. Borgman J. 1963, Bull. Astron. inst. Netherlands 17, 115 Kraft R.P . 1958, ApJ 128, 161 Mermilliod J.C. 1981, A&A 97, 235 Mateo M. Madore B.F. 1989, The Extragalactic Distance Scale p.174 Matthews J.M. Gieren W.P . Mermillio d J.C. W elc h P .L. 1995, AJ 110, 2280 {11{

R. Ishiok a, R. Kimata, K. Matsuda, Y. Maeda, K. Ohta, S. Narusaw a, T. Ishida P edreos M.H. Madore B.F. F reedman W.L. 1984, ApJ 286, 563 Romeo G. F usi P . Bonifazi A. T osi M. 1989, MNRAS 240, 459 Sandage A.R. 1958, ApJ 128, 150 Sandage A.R. T ammann G.A. 1969, ApJ 157, 683 T urner D.G. 1976a, AJ 81, 97 T urner D.G. 1976b, AJ 81, 1125 T urner D.G. 1979, P ASP 91, 642 V andenBerg D.A. Bridges T.J. 1984, AJ 278, 679 {12{