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1.    

    [1-4]     
  G      :

G(v) = 6.67392·10 ¹¹ + 0.000118·v

 v      ( / ).     
      103 .

   (Lopes & Silk, 2003) [5] ,  
 G,       ,  

[6.65, 6.685]·10 ¹¹.       
 .

   [6-9]  
    ,  

-   (  100  6000 ppm),     
      .

  [10, 11]    
  : g/g  f¹·¹³,   1000 ppm  48 .
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2.    

2.1.  

v( ) = v  + ·

   4×10  /  (    G).

2.2.    

 : F  1/v²  F/F  -2 /v

  v   340 /   2 /v   2.35×10 ¹¹ ( ²/ ²) ¹

  3000 :   29400 ²/ ²  F/F  0.7 ppm

2.3.   

Hamilton & Brulé (48 ): 1000 ppm
Belov et al. (0.2 ): 2 ppm

g/g  f¹·¹³   40 : g/g  2×10  ppm = 200%!
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3.  

 :
   (20-40 )
  (  0.1 )
  
 /
 Lock-in amplifier

 :
1.    
2.   h = 0, 1000, 2000, 3000 
3.  : 20, 25, 30, 35, 40 

 :
     f_mod
  
   Q  100-1000 

 

 



4.     

   :

  (Be): v = 12.9 / , G = 6.67544×10 ¹¹
  (Pb): v = 2.18 / , G = 6.67418×10 ¹¹
  G: G = 0.00126×10 ¹¹ = 126 ppm

,    
  .

v ( / ) G (×10 ¹¹)
Be 12.9 6.67544 .
B 12.0 6.67534 .
Al 6.4 6.67448 .
Fe 5.9 6.67462 .
Cu 4.7 6.67447 .
W 5.18 6.67426 .
Hg 1.45 6.67425 .
Pb 2.18 6.67418 .



5.     

 :

1.     
    v = v  + · :
      G (13 )
     (Lopes & Silk, 2003)
      (4 )
      (0.2  - 48 )

2.    103   
    G,     [6.65, 6.685].

3.      .

  :

     
 .  :

   (20-40 )
  (0.1 )
  
 
 Lock-in amplifier
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