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1      
 

 
            ,   

   ,    .   
   105�–106 ,    

.        
          

   .       
1950-  .,        ,  

           , 
    ,       

. -   ,    
           

  .  ,     
 ,       

 ,         , 
   ,   1990 .  - .   

       
. 

             
    ,     

,     ,   .  
  -         

     ,     
 . 

 
 
1.1    

    
 
                

 ,         
,          

. 
              
   .   -   

     Peebles & Dicke (1986),   -
   ,    

,        105-106  
(  )         

  .       
      .     

   ,        
 .      , 

 2



 ,       
,    ,          
     . ,  

    -       
 ,      ,     

  . 
         ,     

    ,    .  
          

           
 (Fall & Rees 1985, Larson 1987, 1988).   

,     : (1)     
  ,      

,         
. (2)       ,  

           
,    . 

        ,     
    ,    .   

         
     .      

 : 
1.          

(Schweizer 1987, Ashman & Zepf 1992). 
2.     (Searle & Zinn 1978). 
3.      -  (Zinnecker, 

Keable & Dunlop 1988, Freeman 1990). 
4.      (Fabian et al. 1984). 

       
      ,  

      . 
 
 
1.2    

    
 
             

               
   .        

    . 
              , 

    .      
     ,    

     /   .     
.       

 :       , 
  ,     . .     

           

 3



            
 (Combes et al. 1999, Bunker & van Breugel 1999, Mazure et al. 

1999). 
               

          
  .     .    

        z = 0  
       .  

   , .  , 
Mg- ,     ,    

         (z>2).  
         

           
 (van Dokkum et al. 1999). 

             ? 
       -  

,        z = 0.03.  
     -    , . .   

  -  ,     ,   
 .         

     .      
,          

  ,          
  .  ,   

       ,     
  ,    ,    

      . 
 
 
1.3      
 
         ,      

 ,      .     
 ,          

,      .  ,  
     ,   

          10  
100        .  

         
        ,  

  ,      
    ,        

,    - . 
             z = 
0         .  

    ,     
 ,   -     

   ,       . 
  -        

 4



         
 .          

   ,        
        . 

              
   ,         

  ,    -   .  
   ,        

       .   
        

 ,      
   ? 

 
    

        ,    
      .   ,  

           . 
     ,        

 ,     (Geha et al. 1998).   
   :    

       
.       

      ,   
 (Schweizer 1997).       
       , . .  

    (  Harris 1991).      
         . 
         

          
     (Larsen & Richtler 1999).   

       , 
             
.          ,  

   . 
 

    
           , 

 .  ,        
,        .  

       100 .    
  ,        

     .      
          

 .         
    . 
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:    -  .      
         

,          
       . 

         
    - .     

,          
  - ,     . 

         ,   - ,   
      .    

          
,    .     

 -       
   .      
        : 

 (  ),          
-    ,  -  ,    . 

 
 

         ,  ,    
        ,    

  .    
,       ,   

       . 
          

     . 
       ,      

    ,      
         

  .       
        

          
    . 

 
 
1.4  
 
                

           
     .   

    , NGC 3923, NGC 4742  NGC 5831, 
   ,        

.      ,   8 m  
UT2   VLT    , ESO,  

        
Johnson-Cousins. 
          :   2  

     ,  
    .  3     

 6



   .   4    
          

          
       .  5  

  -       , 
       ,   

      .   6   
  . 

 7



2      
 

 
2.1      
 
               

 ,       : NGC 
3923, NGC 4742  NGC 5831.        

     ,  .   
     1.  ,     

     .     
        1. NGC 3923  

         
 (      ),     

NGC 4742    ,    
,    . 

           NGC 3923   
  Zepf et al. (1994, 1995).      

     .    
    -      . 
           
 .        

 . 
             26 �– 28 

 2001 .      P67.B-0034   
 Focal Reducer and Low Dispersion Spectrograph 2 (FORS2),   

   8 m  UT2   Very Large 
Telescope (VLT)        

 , ESO.     CCD   2048 
 2048 .     0.2   .  

   FORS2  6.8   6.8 .     
      Johnson- 

Cousins   ,    2.  
 
 

 (M �– M) MV (B�–V) P. A. D (MPC) 
NGC 3923 31.80  0.28 -22.32 0.9 48.0 23.9 

NGC 4742 30.95  0.16 -19.56 0.7 75.7 15.5 

NGC5831 32.17  0.17 -20.81 0.9 121.1 27.2 
 

 1:        .  
 ,           

 HyperLeda.       Tonry et al. (2001),  
    MV. 

 8



 
 

 1: NGC 3923, NGC 4742  NGC 5831 (    )  
  R  FORS2  VLT.        

        ,  
         -  

. 
 

     ,   ~1.0",  NGC 
5831   ,       25   

,        .  
 -       -    

         
    . 

 
  B V R I 

NGC 3923 600 360 240 360 
NGC 4742 600 360 240 360 
NGC 5831 600 600 240 600 

 
 
 
 
 

 2:        . 
 
 
2.2     
 
             

         
PYRAF,     .   

        -  
IMARITH.         

    ,    ,   
    .      

  VLT         
  ,          

.     CCD   FORS2  
,       . 

             , 
 -  MEDIAN,     

 .   , 61 61 ,    

 9



 .         
      , 

     ,       
  .        , 

  ,     ,   
  . 

            SExtractor (v. 
2.3.2),            

       .    
       , 

       
     ,     

 (FWHM),    star classifier,   
       . 

            
      ,    

  1298   NGC 3923, 857   NGC 4742  414 
  NGC 5831. 

 
 
2.3    
 
             , 

        
 PG 0942-029,     .  

          
-        
. 

            ,   
        

         , 
       .    -

   ,  SExtractor   
     6  ,  

 1  6   FWHM  ,   
    .   2   
  -      . 

,          
  .     

      . 
           

    15-20 ,   
   ,    10    

  .       
  : dB = 0.265 ± 0.011, dV = 0.183 ± 0.027, dR = 0.204 ± 0.028 

 dI = 0.102 ± 0.016. 
     -         

       Schlegel et al. (1998), 
    E(B �– V)   0.083  NGC 3923, 0.042  

 10



NGC 4742  0.060  NGC 5831.     
       V     

Cardelli et al. (1989). 
 
 
2.4     

   
 
           ,  

       NGC 5831  
  FORS2      , 
  ,   WFPC2    

.   ,        
      
  FORS2  WFPC2. 

 11



 
 

 2:   -       
   . 
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3      
   

 
             

         
  ,        

  .  ,      
   (   1),     

          . 
     ,      

,     ,  
  . -       

       .      
  SExtractor     , 

   . 
     ,         

   B  V  -   18m   R  I  �– -
  17m,      0.1,     

         
      .    

-        CCD-
. 

        ,    , 
   FWHM       

 ,    R,     
 3.   NGC 3923  NGC 4742,     

FWHM -   5 ,       , 
   .      10   

  NGC 5831        
          

 

 3: FWHM   R      
.   -      FWHM,    

     ,   ,   
   . 

 13



      �– < 0.3.  
          

 star classifier > 0.5. ,   ,  
  SExtractor,       

 (  )    (  ). 
     ,         

       
         

  ,      
,         

    .      
     (B �– V)  0.5  1.1  (V �– I)  0.5  

1.35,          . 
                

,        
,     .   

   ,     
     ,     

   ,      
      .   

          
. 156   NGC 3923    

,  NGC 4742 �– 41,   NGC 5831 �– 25 . 
       4    -    -  

 .   -      
   (SSP)  Maraston (1998, 2004).  

        . 
     Z  -2.25  0.67 

    Z     1  15 . . 
         

       .  
 ,        

     (Worthey 1994).  
-      -     

   .      
   ,      -    

         . 
 ,         

        , ,   
    -  ,  

-   .   ,     
         

   . 

 14



 
 4:  -    -     

     . 

 15



4     
 
4.1    
 
           ,   

 ,       -   
     .  

          . 
 -           

100%,        0    0.5  1 
 .      

       50%   . 
               

,          
.      ,     

         
            

,    ( . . SExtractor     ). 
           

,        
  . 

              1200 
          

4m    -  ADDSTAR   PYRAF.    
    ,     

     (PSF),   
   FWHM,    . 

          
   5.     ,  50%    

    -   .    
B �– V      0.75,  ,   

     -     V ,   
  ,   V      .    

,       - . 50%   
  23.60m  NGC 3923, 22.78m  NGC 4742  23.78m  NGC 

5831.  ,  -       
,   -         
   B .     

          
. 
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 5:          NGC 

3923, NGC 4742  NGC 5831  .     
50% ,          

     .     
    1200      

,     §4.1. 
 
 
4.2       

 
 
             

          
 .        

      (Globular clusters 
luminosity function �–GCLF),        

      .    
          

 17



          . 
          

       .   
     §4.4.  

      ,        
   ,       

           
    .      

 : 
 

N(m) = No exp[-(m-mo)2/2 2], 
 

 No   , mo       
  GCLF,      .   6  

   GCLF   V   NGC 1380 
(Della Valle et al. 1998),     . 
              

   V( ) ~ �–7.33  0.04,   = 1.25,   
Harris (2000),        .  

  GCLF         
    .   

    .      Tonry et al. 
(2001),      ,  

 VTO   ,     24.47m  NGC 
3923, 23.62m  NGC 4742  24.84m NGC 5831.  -  

       22m   
V,     .    2  -   

        ,  
         GCLF.    

§4.3           
         

  VTO  . 
 
 
4.3      
 
        -      

  .        
 , SN,      

,     .  
     

 
SN  Nt100.4(Mv+15)

 
(Harris & van den Bergh 1981). Nt      , 

  ,  MV     . 
 ,  SN = Nt,  MV       �–15. 

 18



 
 6:        (GCLF)  
 V   NGC 1380 (Della Valle et al. 1998).     

   50%    V   (B, V, R), 
  ,      .  

        . 
 
 
       - ,      

,      GCLF,      
        

  .        VTO   
   -       . 

        3. 
             (�–7.50, �–
7.33, �–7.20)   (1.20, 1.25, 1.40).    SN  Nt 

   .    -  
 MV(TO)   = (�–7.33, 1.25),   Harris (2000), 
      NGC 3923  6.4,  Nt 

 5500.        Zepf et al. (1994)  
      .  NGC 4742   

     200  650    SN = 
6.5, Nt  450.  NGC 5831     700  3000 

     SN = 8.3  Nt = 1750. 
              

       .  
           

.          -
  ,      

 19



 
 NGC 3923 NGC 4742 NGC 5831 

MV(TO)  Nt SN Nt SN Nt SN

�–7.50 1.40 2130 2.51 217 3.25 700 3.32 
�–7.50 1.20 4900 5.78 3177 4.75 1615 7.66 
�–7.33 1.25 5444 6.43 433 6.49 1750 8.30 
�–7.20 1.40 3500 4.13 325 4.78 1235 5.86 
�–7.20 1.20 980 1.16 650 9.75 3000 14.23 

 
 3:        (Nt)   
     (SN)     VTO  . 

 
 

.   7 e      
 MV         

 ,  .   Nt    
  Harris (1996)       30 

  cD .     
  V       ,  

   HyperLeda      Tonry et al. 
(2001).      , 

 �– ,      .   
     �“      80 �” 

 Fouqué et al. (1992).         
    -   100 .  

         ,  NGC 3923   -  
            

 ,      .    
   NGC 5831,  NGC 4742    
.    ,        

  . NGC 3923  -   -   
   ,    7    

 23 . NGC 5831    .    
  NGC 5846,   9      27 . NGC 

4742     15.5        NGC 4697, 
 25 .     ,  NGC 4742 

      .    
,     ,   

              -
   . 

             
         
 L    .  Zepf et al. (1994) 

  Nt  L,      
    ,     

     .   
           

,        
 ,       

 20



 
 7:          

      .  
      ,  �– 

 .         
  Nt  L. 

 
 

    (Holtzman et al. 1992, Whitmore et al. 1993, 
Conti & Vacca 1994).     -  

,         
        

(Schweizer 1987, Ashman & Zepf 1992).  ,   
           

  ,      
  (Larson 1990, Ashman & Zepf 1992, Kumai, Basu & 

Fujimoto 1993, Harris & Pudritz 1994).     
    ,     -
      ,     
   . 

         -      
   ,    

         . -
,        

  ,        
Mg  Fe.      -   

  (Worthey, Faber & González 1992, Peletier 1989).  
Worthey et al. ,       

        . 

 21



,         
          I. , 

        -    
,         II ,  

   Mg. ,      
   -  .   

  ,         
   ,   .  

          
       

   ,      
.        

  ,      (Zepf & Ashman 
1993, Zepf, Ashman & Geisler 1994a). 
           ,   

     ,     . 
 ,  Silk (1993),    

     ,     
,  Joseph (1991)  Rieke 1991, ,  

          
 ,        .  

            
           

   . 
 
 
4.4   

    
 
      §4.3        

  , GCLF,      
          
.        

 GCLF       ,  
         

.        , 
           

 .         
         

  .          
,    -  ,    
      (  Ferrarese 

et al. 1999). Harris (2000)   ,   
       .  

       , -   
 V,          

.      , 
   ,     �– 

 22



  .      
          

,          
   .      

.           
  ,     0.15m.    

         
  ,       

,  ,    
,      ...   

    .      
,   GCLF,    . ., 

       <0.1m,     
 .    ,    

         
       

   .        
     ,      

   ,     - ,   
      ,    . 

             MV(TO) ~ �–7.5, 
            

  GCLF    .   
   ,      V ~ 25,   

          (D ~ 
20 Mpc).       10 m  

  V ~ 28,         
  120 . 

            ,  
    -       

 (    ,  )    ,  
    ,   . 

        ,      
        

  .  ,    
,      Harris (2000).     

  GCLF       
.  ,       

      ,   
  .      

GCLF          
        .   

           
.         
  GCLF         

MV(TO) = �–7.33  0.04 (Harris 2000)  MV(TO) = �–7.26  0.06,   
       (Kavelaars et al. 2000). 

         ,      
  (     ),   

    .      

 23



.      ,  
       

(       ),    
  .     ,  

          
.       ,  

     .      
     ,   

Ashman et al. 1995,         
   (Puzia et al. 1999)   
       .    

       (Gebhardt & Kissler-Patig 
1999),      (Geisler et al. 1996, Kissler-Patig et 
al. 1997).          

  GCLF   .    
           

          ,   
   .     

         
,      .   

   ,       
  ,         

.  -  ,      
        , 

          
. 

               
   .        

     GCLF.     
 GCLF        ,   

       
  .       

          
  ,        

.        
         

  -    (Gratton et al. 1997). 
       ,    

           
   . 

              GCLF  
       . 
   MV(TO) ~ �–7.62  0.06,     

     (Della Valle et al. 1998, Drenkhahn & Richtler 
1999). 
        ,       

   .      
      . ,    

    (Burgarella et al. 2000)   
      ,  , 

 24



  .         
     ,     

 .       
   GCLF       ,  

      . 
           .  ,    

       , 
       -    

 ,        GCLF, 
     -    

.  ,    ,    
        ,   

           
 . -      : 
       GCLF    

 ? 
              

    ,   Della Valle et al. 
(1998)  Puzia et al. (1999).        

  NGC 1380     (m �– M) = 31.35  0.09.   
          
      , . . -  

    -      
 ,         

       .  , 
        

,        
         

   (m �– M) = 31.54  0.14 (Ferrarese et al. 1999)  (m �– M) = 31.30 
 0.04 (Kavelaars et al. 2000). 

        NGC 4472     , Puzia et al. (1999) 
           

  23.67  0.09  24.13  0.11 .     
   ,    (m �– M) = 30.99  

0.11.            
   (m �– M) = 31.01  0.07.     
   GCLF     , 

     ,   
.   GCLF        
    0.1. 

               
      .    ~ 100  

           
          . 

Kavelaars et al. (2000)        
 NGC 4874  IC 4051  Coma MV(TO) = 27.82  0.13  MV(TO) = 

27.72  0.20 .        
      (m �– M) = 30.99  0.04,  
     Coma  102  6 .  

 25



         
(   Lauer et al. 1998),       

  GCLF      Ho = 69  9 
km/s/Mpc.       . 
         ,       

       ,     
 -  .       

     10 m       
  100 ,          

 ,      ,  
        
. 
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5     
  

 
               

       . 
    ,     

     . 
 
 
5.1    

     
 
              

      (Kinman 1959, Morgan 1959, Zinn 1985). 
Kinman (1959) ,  -      

 -   -        
-   . Zinn (1985)     

   .    [Fe/H]  �–0.8, 
. .   ,     ,  G 

,    [Fe/H] < �–0.8,   ,     
,  F .   ,        
 (Minitti 1995, Côté 1999).      

           Zepf & 
Ashman (1993).       

     . 
 
 
5.2    
 
           ,    

    (Ashman & Zepf 1992)   
     ,     

 .        
       (Lutz et al. 

1991, Holtzman et al. 1992).  -      , 
       . 

 
5.2.1    
     ,         

         
 Toomre (1977) ,        

      (Harris 1981, Schweizer 1987). 
            

Ashman & Zepf (1992).  ,      

 27



     :  ,    
      , , 

   .       
         

  .        
-   . 

 
5.2.2  �“  �” 
              

,  -       . 
            

,       (Forbes et al. 1997, Harris 
et al. 1998, Harris et al. 1999).      

     (   Searle & Zinn 1978)  
         . 

      (1-2 Gyr)       
 .         

. 
 
5.2.3    
           ,   

          
     .      
     ,    
       -  (Richtler 1994). 

Hilker (1998)  Hilker et al. (1999) ,     
            

  .        
      ,      
 -        -

.  ,       
    ,   -   .   

-   Kissler-Patig et al. (1999b)  
         

           
. 

 
5.2.4 -   
             Peebles & Dicke 
(1968).      ,      

         . 
    Kissler-Patig (1997b), Kissler-Patig et al. 

(1998b), Burgarella et al. (2000).        
         

, -          
  .        

        ,   
    .        -

,    . 
 

 28



             ,  
      .     

     ,     
,        .      

 .   �“  �”    
   .        

             
          

  .       , 
       .   

          
       .   

,          
          -  

        . 
 
 
5.3    
 
          ,  

   ,      
   Johnson-Cousins �– B, V, R  I.    

      ,  
   ,   ,  

      . -  
    -       

 . 
     -     ,    

   ,  V �– I.      
   ,    V �– , 

         �– 1  
  .  -   

  : 
 

[Fe/H] = 2.35 (C �– T1)o �– 4.39 
 

    Geisler & Forte (1990)      
 Harris & Canterna (1977)    . 

             Johnson-
Cousins,       - .  

 e  Forbes & Forte (2001) ,   
     ,   

,         . 
 

(V - I)o = 0.49 (C �– T1)o + 0.32 
[Fe/H] = 4.79 (V - I)o �– 5.92 

 
       Zinn (1985)  [Fe/H] = �–0.8    

         V �– I = 1.07. 
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         -    

 4,         8.  
   p  NGC 5831     

 ,       
 �–  ,    . . 

   V �– I ~ 1.4       
 NGC 5831 (    ),    

        . 
          NGC 3923  

NGC 4742. 
            NGC 3923   

  Zepf et al. (1995) (  �– Z95),    
 ,   �– 1.   

       �– 1 = 1.47,    
 54%  .       

  �– 1 = 1.87    46%  .   
 V �– I     1.04  1.24    0.1m.  

   NGC 3923     
   V �– I = 0.95  V �– I = 1.1  0.1m,    

     -   .  
  NGC 4742    0.98  1.20   . 

      Forbes & Forte (2001),  
 28        

.   V �– I      
  0.954  0.008,     �– 1.16  0.05.   

,       NGC 3923  -   
     ,    

  Z95.         
, NGC 3311,   Secker et al. (1995)  V �– I = 1.15  1.28 

     ,    �– 1. -
   Brodie, Larson & Kissler-Patig (2000)  

        
 V �– I = 0.91  1.09.          

  -    . 
            

       -      
       , 

     . 
          (Zepf et al. 1995),  ,  

     NGC 3923    
  ,    NGC 4742  

 .        
           

.       -    
 .   ,     

(   )   (   )    
  -   .  NGC 3923   0.49,   NGC 4742 

�– 0.52.   Ashman & Zepf (1992),      
          

 30



 
 8:    V �– I  

NGC 3923, NGC 4742  NGC 5831.  
      

   . 
    0.5m  NGC 

3923  NGC 5831  0.8m  NGC 4742. 
    

     
     

  NGC 5831. 
 

 
 

 -      , ,  
          

,       ,  
    .      NGC 

3923  NGC 4742      .    
         

       .   
         
   - ,    -      

          
. 

 31



5.4     
   NGC 3923  NGC 4742 

 
            

          
     ,    .  

    9     V �– I  
  r       

  NGC 3923  NGC 4742. e      
    .  NGC 3923   

    �–  -      
 - ,   NGC 4742     0.    

           
  -  .    NGC 3923  NGC 

4742   : 
 

V �– I = 1.043( 0.023) �– 0.020( 0.009) r 
V �– I = 1.012( 0.057) �– 0.001( 0.024) r, 

 
 r           
 .  NGC 3923       
 , (V �– I)/ r = �–0.017  0.008,     (V �– I)/ r = 

0.003  0.008.  NGC 4742       
 ,          

  0.           
     -  . 

      ,   ,     
         

 - ,    . Lee et al. (1998) 
          NGC 

4472  ~7   ,         
     -  .   

    NGC 3923,     NGC 4742. 
    ,        

 .  ,     ,  
          

,          
. 
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 9:    V �– I     

    NGC 3923  NGC 4742.     
   ,     -  
. 

 
 
5.5   

   
 
         ,     

        
(Geisler et al. 1996, Kissler-Patig et al. 1997, Lee et al. 1998, Kundu & 
Whitmore 1998)     (  )  -

     -      
,    .   -   

,         
   .  -       

          
    .   10    

       NGC 3923  NGC 
4742     30 ,       

   .  NGC 3923   
  ,     -   . 
     ,   

        .  
NGC 4742      ,  

      ,   
      .  

  ,          
   ,      

   .   ,   
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 10:         
    30         

 NGC 3923  NGC 4742.       
,      . 

 
 

        . 
 ,        

          
       .   

  -       
     .     -

          
,         ,  
    ,      

   . 
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6   
 
               

          . 
             
         

 . -       
       NGC 3923 

     NGC 4742.      
    �–      �–  

 ,    ,        
   . -     

         
,      (    

     )      
  - .       

         
   L  - .  

    ,     -
      ,     
   . 

        ,      
        .    
            

        .   
           

     .   ,  
     �–     

    .     
       -

   . 
 
 
               

     , ESO,  
,     �–  2004 ,  

   ESO.        
   �– -   - ,     
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