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The Eo6tvos Experiment
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Figure 1. Operating principle of the E6tvos torsion balance. This idealized balance
consists of two test bodies attached to a rigid, massless frame that is supported by a
perfectly flexible torsion fibre. F; and F» denote the external forces on the test bodies.
The torque about the fibre axis is T, = (Fy x Fs - r12)/|Fy + F»|. The signal is the
change in T, when the instrument is rotated about the fibre axis so that the component
of r12 along the direction of Fy x F, changes sign.

From T.A. Wagner, et al., Class. Quant. Grav. 29 (2012)
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Gravitational effect proportional to mg
(gravitational mass)

Direction of net force depends on the ratio of inertial and gravitational mass.

Adapted from Wikimedia Commons



MEASUREMENTS BY E01v0s et al. (§) AND RENNER (6) OF THE DIFFERENCE
IN PAsSIVE GRAVITATIONAL TO INERTIAL Mass RATIOS FOR VARIOUS

MATERIALS

Materials

B

7 (A,B) & standard de-
viation of the mean

Magnalium
Snakewood
Copper
AgsS04 + FeSO,
+ glass and brass vials

Water + brass vial

CuSO0; crystals + brass vial
CuSO0; solution + brass vial
Asbestos + brass vial

Tale + brass

Platinum

Batavian glass drops

Ground Batavian glass
drops

Paraffin 4 brass vial

NH,F + brass vial

Copper

Copper

Bismuth

Eotvos, Pekar, and Feteke

Platinum

Platinum

Platinum

Reacted Ag,SO,
+ FeSOs + glass and brass
vials

Copper

Copper

Copper

Copper

Copper

Renner®

Brass
Brass
Brass

Brass
Brass
Manganese alloy
Manganese alloy
Brass

(0.45
(—0.06
0.21

(0.24
(0.06
(—0.08
(—0.12
(—0.14

W

HH

H - H

+
=+
=+
+

+

£
X X X X

1)
1)
1)
1)
1) X

X X X X

0.65)
0.67)
0.65)

0.26)
0.25)
0.20)
0.22)
0.74)

10—
10-°
107*
107°

10-¢
107¢
10°¢
10-¢
10°°

10-*
109
10~

10-¢
10-*
107®
10°
10~

XXXXX XXX

@ As discussed in the text, the standard deviations given in this table for Renner’s results
should be increased by a factor of three.

From P.G. Roll, R. Krotkov, R.H. Dicke, Ann. Phys. 26 (1964)
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