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Difficulties in determining G

€ Extreme weakness of gravitation

& Gravitational effect can not be screened out
€ Independent of other fundamental constants

® Absolute measurements increase the difficulties

Gravitational force _ 1
Electrostatic force 10°°

For two protons,




2007, CODATA vallife:




Principle of Cavendish type expe
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1970 19¢¥5 1980 1985 1550 1995 2000 2005 2010

Value of | STD

Authors, year of publication Gx10™ 11 x10711 ppm

m’kg’s”
[1] Facy and Ponticis 1972 | 6 0.0006 90
[2] Sagitov, Milyukov, et al. 1979 | 6.6745 0.0008 120
[3] Luther and Towler, 1982 | 6.6726 0.0005 75
[4] CODATA 1986 [ 6.67259 | 0.00085 128
[5] Michaelis, et al. 1995 | 6.7154 0.0006 90
[6] Karagioz, Izmailov, 1996 | 6.6729 0.0005 iS5
[7] Bagley and Luther, 1997 | 6.6740 0.0007 105
[8] CODATA 1998 | 6.673 0.010 1500
[9] Jun Luo, et al., 1999 | 6.6699 0.0007 105
[10] Fitzgerald and Armstrong 1999 | 6.6742 0.0007 105
[11] Gundlach and Merkowich, 2000 |6.674215 | 0.000092 14
[12] Quinn, Speake et all. 2001 | 6.67559 | 0.00027
[13] Schlamminger et all. 2002 | 6.67407 | 0.00022
[14] CODATA 2003 | 6.6742 0.0010
[15] Armstrong and Fitzgerald 2003 | 6.67387 | 0.00027
[16] Schlamminger et all 2006 | 6.67425 | 0.00010
[17] CODATA 2007 | 6.67428 | 0.00067







Results on measurement ol GlieViiciieidEINss s i isl
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SN BAWN=

Average
value

According to STUDENT criterion (t-criterion) all these four sets on the 0.95
confidence level are belong to one statistical ensemble with the average value of

G=(6.6745 +0.0008)x10-11 m3kg-1s-2







General view of the
experimental setup of
Huazhong University of
Science and

Thechnology




The vacuum vessel and the optical lever system were located in a
u-metal shielding room in the cave laboratory. The daily
temperature change in the room is less than 0.005°C.




New experiment design

Merits

1. the structure is very
simple.

2. the instruments are all
placed in vacuum.

3. the operation is under
remote control.

Dismerit:

The period (587s) changes only about 0.8%




New experimental process

L] Measurement of test mass
L] Measurement of source masses

L] Alignment of the masses

[J Stability of pendulum period




The torsion balance is the system with five degrees of freedom
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Co-ordinats ©, and O, is swing oscillations in the plate ZX,
Co-ordinats ©, and O; is swing oscillations in the plate ZY.
O, is the torsion oscillations
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Suppression of coupling modes

Magnetic damper

LL

“~“Dia.50pm, length
Cu plate 70mm tungsten
fiber

Dia.25um,
length 890mm

tungsten fiber

By eddy current loss of Al
plate, the swing mode is
suppressed effectively




Becbi 6e3 MacHUMHO20 demnghepa.
lNMuk Ha yacmome 1.676-10° 'y
npedcmaesisiem cob6cmeeHHbIe
konebaHusi KpymusibHOU MOOblI.
lMuk Ha yacmome 2.186-10* 'y,

— KOMOGUHaUUOHHas1 Mooa.
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HacTtoTHOE noaaBneHue
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3akKkn4yeHue

* B TeueHune bnmxanlero BpEMEHN Mbl MOXEM
oXXunpgaTb nonyvyeHme HOBOro 3Ha4yeHud
HbOTOHOBCKOU rpaBUTaLIMOHHOW MOCTOSAHHOW
Ha ypoBHe To4HoCcTK 11-15 ppm.




