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INTRODUCTION

Recently in CERN there is a project of producing anti-atom and measuring the gravitational force between anti-atom and earth.
Many would expect that anti-atoms will “fall up” instead of “fall down”. In this paper, it is shown that by our present knowledge of
General Relativity on Matter and by the phenomenology of particle physics, it is already sure to deduce that gravitation between
anti-atom and earth is 5 times stronger as that between atom and earth.

DESCRIPTION OF THE IMAGINARY EXPERIMENT

Figure 1 below is a description of the imaginary experiment: Suppose atom and anti-atom of the same mass come close very
slowly to each other, and finally annihilate into two gammas. The two gammas can be in any direction, but we assume they both
are in horizontal direction just to make the calculation easy.
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Figure 1. Atom and Anti-Atom come close above earth (see (a)) and Annihilate into two Horizontal Gammas (see (b)).

The main motivation is to track the whole system of two atoms and two gammas since if we assume the atom falls down at
g, and the two gamma bending toward earth with known formula, so we can extract the only unknown quantity: the acceleration
of anti-atom -4
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CALCULATION OF THE TWO GAMMA SYSTEM MOVEMENTS WITH GENERAL
RELATIVITY

Since the two gammas are left right symmetric, so calculating one is enough to know all the two gamma system. Figure 2
below shows the quantities in the calculation for the gamma to the left.

Figure 2. Quantities referred to in the calculation of the bending of light by earth.

It is not necessary to solve Einstein’s equation from the beginning since in any of General Relativity book there is a ready
formula there. We directly take one equation from Steven Weinberg’'s book as follows:

0= [ 4% () (/10 (B(r)/ B(r))-1] v .
And as usual

A(N=[1-2MG/r]*

B(r)=[1-2MG/r]

This integral can only be done numerically, but if we only care about small 80 and hence small change of r, we can get
(assuming r=r0 (1+x))

-1/2
S ~ 4" l+x 1 2 1-2MG/r0 1l aa
()] {( *) 1-2MG /(r0(1+x)) (1)

:Al/Z(VO)K{(IH)z 1-2MG /10 ))_{”Zx

1-2MG /(r0(1+x

-1/2
=A”2(r0)(2 Mj _[Xx 12

1-2MG/r0) Yo
-1/2

=A1/2(V0) 7_ 2MG/r0 2y 12

1-2MG/r0
CARTEE IR

So, 10 47 1-2MG/r0

Sr=r,14 2 2MGIT0_ B(r,)8®* =1,/ 4(2-6MG / 1, ) 5D
1-2MG/r0

So r=ry+1,/4(2-6MG/r,) 50*

Since the two Gammas are left-right symmetric, so the average position of horizontal Axis is zero

And the vertical position
Y = rcos(a®) = (r, +1,/4(2-6MG /1, ) 3* ) cos (5D)
~(ry+7,/4(2-6MG / 1,) 307 ) (1- 507 / 2)
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So the acceleration of the whole gamma system a=3 GM/ r02=3g

DETERMINING THE GRAVITATION BETWEEN ANTI-ATOM AND EARTH

Let me reiterate the process as follows:

The whole system initially consists of Particle Anti-Particle of Mass 2 m; We know that the acceleration of particle is of g,
and the acceleration of anti-particle is to be determined; the whole system annihilate into two gammas, and the whole system
fall down with acceleration of 3 g (at least at a short time as the two gammas are not separated to the scale that comparable to
earth); Since the annihilation is a kind of internal interaction of the closed system, so the earth does not know this, and should
apply the same acceleration to it before and after the annihilation, so the system of particle anti-particle should also fall down
with 3 g which means the anti-particle falls down with 5 g.

It is easy to show that such force should also be inverse square law with distance.

CONCLUSION

Anti-Atoms will be 5 times heavier than atoms, and the attractive force is also inverse square law with distance.
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