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G was known earliest, but its measurement precision IS WOrs
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1 Determination of P = DC/|
2.Dw” between near and far positions

3. Anelasticity of torsion fiber DK



HUST-09 experimental desi P

Merits E
1. Spherical source mass
2. Simple pendulum

3. All In vacuum
4. Measure the

anelasticity directly

ShortagekE

The period (535 s) changes only~0.6%
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Experimental process almosie«ee

GO: unit technologies, preliminary experiment
From 1999 to 2006

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

Final G: Published at 2009
PRL, 102, 240801 ~ 2009
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HUST-09 G value

Results of G (1011m3kg1s?)
Gl = (6.67352+0.00019)

G2 = (6.67346+0.00021)
consistent witl® ppm !

Combined result;
G = (6.67349+0.00018)

26.3 ppm

PRL 102 (2009) 240801
PRD 82 (2010) 022001

TABLE [.  One o uncertainty budget (in units of ppm).

Error Sources Corrections AG/G

Pendulum 5.07
Dimensions 1.95
Attitude 0.13
Nonalignment with fiber 0.45
Flatness 0.34
Clamp 1.65
Density inhomogeneity =0.21
Coating layer 24.28 433
Edge flaw 0.12 0.17

Source masses 10.68
Masses 0.82
Distance of GC 0.64
T
XYZ positions 0.48

Fiber 18.76
Nonlinearity <(.70
Thermoe lasticity 39.83 1.52
Anelasticity 211.80 18.69
RNging T TTEEEEETEERE 01

Gravitational nonlinearity 7.73 0.30

Magnetic damper 17.54 0.31

Magnetic held 0.40

Electrostate field 0.10

Combined statistical A(w?) 14.18

Total 26.33
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Problem andour tactics

Possible problems in HUST-09:

E Anelasticity of fiber : too large
E Correction to coating layers : model dependent
E Thermoelasticity of fiber : it was averaged

Our tactics:

same laboratory

_ v E improved time -of-swing method
different methods

E angular acceleration feedbackmethod
same G value ?

To evaluate the potential systematic errors
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