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Abstract
Upon revisiting the famous Pound-Rebka-Snider experiments on the gravitational red-shift, the fifth and even the
sixth force in nature are in fact the extension and compression of the spring, where the spring term is the
cosmological constant in Einstein’s field equations.

Keywords: cosmological constant
1. Introduction
In spite of the success of special relativity, scientists still believe that the entire space is non-vacuumic but filled
up with materials such as the Higg’s particles, dark matters and etc. The Aharonov-Bohm experiment indicates
the vacuum is physical. Since light travels through the physical vacuum, we can call the medium aether. These
aether are elastic materials that can either be extended or compressed. They attach parasitically onto the sources.
Our earth carries these elastic matters or known as springs while revolving around the sun, causing the null result
of the Michelson-Morley experiments.

2. The Spring Theory
A falling object is compressing the spring while an escaping object is stretching it. Here are the two equations of
an object at a certain height above the earth’s surface:

GM
2
2
acceleration of a falling body
2 -  r0 cos   kr0 
ro
GM
2
2
deceleration of an escaping body
2 -  r0 cos   kr0 
ro

(1)
(2)

The first term is the usual Newton’s inverse square law, the second term, or the centrifugal acceleration, depends
on the latitude of the body. For θ = 0, the centrifugal acceleration at the equator will be maximum. The spring
constant k, which can either be extended or compressed, is in fact the cosmological constant if we look at
Einstein’s exterior field equations of the form
R  g 

2
3 。
The spring term

(3)

where k 

kr

is so-called since it resembles an harmonic oscillator.

Taking the earth rotation
ω = 7.3 x 10- 5/sec,
the earth radius
6
r0 = 6.4 x 10 m,

the earth mass = 6 x 1024 kg, θ= 42o, the latitude of Massachusetts where Pound and Rebka performed their
experiments at Harvard.
The above two equations become
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9.7516  kr  accelerati on

(1a)

9.7516  kr  decelerati on
3. Re-analysis of the Pound-Rebka-Snider Experiments

(2a)

The Jefferson Physical Laboratory at Harvard used a 57Fe source being placed at a height of 22.6 m above the
detector. Gamma photons dropped to the detector. The original purpose of this Pound-Rebka experiment was to
demonstrate the effect on photons under the earth’s gravity. The following data can be found in many
textbooks(see Gravitation by Misner/Thorne/Wheeler):

v = h( v

h

-

vo)= 3.5 x 10 -11 eV

r= height dropped 22.6m
E = h v o the source energy 14.4 keV
h = Planck’s constant

We obtain
2

E = 9679 m/s2,
Er

a c

which is only true at Harvard, or likewise the State of Massachusetts.
In 1965 Pound and Snider improved the apparatus so that the energy shifts on the upward and downward path
gave a measured difference of
(

E
E
) down  (
) up  4.905 x10 15
E
E

(4)

Since the first term of (4) is known, the second term will immediately yield the deceleration of 9.854m/s2 .The
acceleration and deceleration become
9.7516  kr  9.679m / s 2
9.7516  kr  9.854m / s

(1b)

2

2

(2b)
2

This is more than a coincidence to have 9.679 m / s smaller than 9.7516 m / s in (1b) together with 9.854
m /s2larger than 9.7516 m / s 2 in (2b).The existence of an extra term in both equatioins is necessary. The
earth’s spring from both (1b) and (2b) is found to be
k  1.2198 x10 8 / s 2

Obviously, (1b) and (2b) violate the Principle of Equivalence, that is,
gravitational mass x gravitational field strength  inertial mass x acceleration. Later in this paper, we will
show that the sixth force can overcome the gravitational pull, causing the universe to expand.
A striking prediction is, at a far distance
square law. To express mathematically;

R= 32,000 km from earth, the spring force balances Newton’s inverse

GM / r 2  kr  a

where

r  32,000km

GM / r 2  kr  0

where

r  R  32,000 km

GM / r 2  a

where

r  32,000km

(5)

The fifth force against earth’s gravity is of intermediate range while the one (2b) having the same direction with
gravity is so-called the sixth force (New Scientist, 1988). These two fprces are simply the extension and
compression of the earth’s spring. We need to point out that the Yukawa-like potential for the fifth force
(Sanders 1984, 1990; Fischbach 1986, 1992, see Tsang 2010, 2012) may yield a non-logical result such as at
a  0 , r cannot be defined. In spite of the difficulty to search for this fifth force, theories do exist.
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4. Search of the Fifth Force on the Moon
Only the earth and the moon can provide solid grounds to verify (1) and (2). Regretfully, none of the NASA’s
and China’s Chang E lunar projects ever focused on the moon’s gravity (Astronomy, 2011; Ou Yang, 2011). In
fact, a simple free fall experiment onto the moon’s surface can verify the existence of the fifth force. The time
taken for a free falling body dropping from a certain height onto the moon’s surface is found to be (Tsang,
2012).
T

RH
r
( r (( H  R  r  ( H  R ) arcsin
) RR  H
2GM
RH

(6)
1
2

Taking the height of drop H=59,000m, T> 259 s. To check this, we use the simple equation of H  gt 2, where

a  1.627m /s2, and obtain t = 270 s.
Thus, (6) is reasonable. Eventually, the spring of the moon can be obtained as
k

1 
R
(  arcsin
)2
RH
T2 2

(7)

The moon’s almost vacuumic surface provides a good conditionto verify (6) as well as the fifth force. The sixth
force is in fact the opposite sign of the fifth force. Therefore, each source should have its own spring constant as
predicted (Tsang, 2010, 2012).

5. The Existence of Spring or Aether
The aether drift experiments can be traced back as early as 1925 from the two papers of Miller (Miller, 1925).
Various papers did improve the Michelson-Morley experiments to verify the aether drift (Atsukovsky, 1990,
Galaey, 2002) by considering that aether is fluid. Galaey even found out the kinematic viscosity of aether to be
6.24 x10 5 m 2 sec 1 . Marmet (Marmet, 2000) had discussed the case of light travel between San Francisco and New
York both of which are at the same latitude. The result was that light travelling from San Francisco to New York
takes 28ns longer than light travelling westward. There are still various research papers on aether (Shtyrkov,
2005; Gift, 2012; and references therein). Finally, we deduce that aether or spring sea is compressible viscous
fluid. Further conclusion is that the cosmological constant refers to a 3 dimensional spring type of object which
is unseen and can be treated as dark matters filling up the entire space. The cosmological term must be larger
than the gravitational pull of the universe in the form of ( k   )
r  GM / r 2  acceleration
thus causing the expansion. This can only happen once the spring becomes a sixth force. The above (7) can be
re-written as
(  G )r  a  vdv / dr

(8)

or G  < 
where
4
M  r 3  = total mass of our universe
3

G ~ 10-11 m3 /sec2/kg



~ 10-27 kg/m3 =

mass density inside the universe

From (8), our universe is accelerating.and immediately we obtain the approximate relation of H ~ 1 / 2 , where H
= Hubble constant( 10 18 ~ 10 17.5 /s). As we can see that the Hubble constant is also 3 dimensional, which is the
square root of the spring constant of our universe.

6. Conclusion
Besides large scale structures, spring theory can also be applied to the micro-world. Nuclear matters such as
neutron-proton are connected by springs. This approach can avoid the complexity of multi-dimensional string
theory. Our physical world can be explained by 3 dimensional physics. In case aether exists, the velocity of light
will not be a constant. The foundations of relativity may collapse.
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