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Newtonian gravitational law and first G value  
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1687, Newtonôs law First G value  

G=(6.67± 0.07)× 10-11 m3 kg-1s-2  
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http://upload.wikimedia.org/wikipedia/commons/0/0e/NewtonsLawOfUniversalGravitation.svg
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CODATA 2010 recommended values 
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CODATA recommended values of the fundamental physical constants: 2010  
Rev. Mod. Phys. 84(2012)1527 

G  was known earliest, but its measurement precision is worst 



Current situation (G values < 50 ppm) 
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~500 ppm  

consistent  with each other at only ~500 ppm  
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Time-of-swing method 

1.Determination of Pg= DCg/ I  

2.Dw2 between near and far positions 

3. Anelasticity  of torsion fiber DK 
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MeritsЕ 

1. Spherical source mass 

2. Simple pendulum 

3. All in vacuum 

4. Measure the    

    anelasticity directly  

ShortageЕ 

The period (535 s) changes only ~0.6%  

HUST-09 experimental design 



9 

Experimental environment 

Daily fluctuations: 5/1000  
oC 
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 G1: first G measurement  

                        From August, 2006 to July, 2008  

G2: repeated G measurement (change the positions,   
orientations of the spheres and different people ) 

                      From June, 2008 to December, 2008  

Experimental process (almost 10 years)   

 G0: unit technologies,  preliminary experiment  

                        From 1999 to 2006 

Final G:  Published at 2009 

PRL, 102, 240801 ̆2009  



G1 = (6.67352+0.00019)  

G2 = (6.67346+0.00021)  

G = (6.67349+0.00018 ) 

Combined result:  

Results of G (10-11 m3kg-1s-2) 

26.3 ppm 

HUST-09 G value 
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consistent with 9 ppm !  

PRL 102 (2009) 240801  

PRD 82 (2010) 022001  



Our tactics:  

same laboratory  

different methods  

same G value ? 

É improved time -of-swing method 

É angular acceleration feedback method 

Problem and our tactics  
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To evaluate the potential systematic errors 

Possible problems in HUST-09:  

É Anelasticity  of fiber : too large  

É Correction to coating layers : model dependent 

É Thermoelasticity  of fiber : it was averaged 


