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Abstract 
Changes in beam position within charged particle ac-

celerator storage rings have been observed due to changes 
in gravity caused by the moon and sun. The terrestrial 
tidal model has been used to explain this type of beam 
instability. Further analysis reveals that these instabilities 
arise from changes in the electron beam energy, that may 
not only come from movements of the accelerator com-
ponents due to terrestrial tidal forces, and may caused by 
the unsighted process. We try to induce an electromotive 
force along the ring, referred to as electro-gravitational 
induction (EGI). The circular motion of the charged parti-
cles causes the accumulation of the EGI in the storage 
ring, turn by turn. We used existing data from storage ring 
beam signals to estimate the maximum value of the grav-
ity coefficient of the induced electromotive force. 

INTRODUCTION 
LEP and Spring8 have observed COD changes, the period 
of 12 hours, comes from the gravity changes, the change 
of acceleration of gravity g, delta g caused by the moon 
and sun moving relative to the earth[1-2]. See the Figure 1 
and 2. 

 
Figure 1:  LEP Observation, see reference [1]. 

 
Figure 2:  SPrng8 observation, see reference [2]. 

 
Phenomenology, we would assume that the gravity 

changes caused by the moon and sun moving at the stor-
age ring have caused the beam energy changes in the 
storage ring [3].  																																		∆E = ߦ ∙ ∆݃																																							(1) 
Which ∆E	 is the beam energy changes, caused by gravity 
changes 	∆g . If it is true, then it may be the electro-
gravitational induction (EGI). We have discussed the 
possibility of EGI, and estimate the maximum value of 
the gravity coefficient of the induced electromotive force 
by using the existing beam data from the storage rings. 

The EGI coefficient 	ξ  is found to be less 
than 	3.78	statcoulିଵ · mିଵ · kg	 · sec . There is still a 
question of whether the value	ξ actually exists or zero; we 
may be able to obtain a more accurate measurement from 
a setup with no feedback systems in place, that is, no 
beam energy compensation systems, beam orbit correc-
tion systems, and so on. 

Furthermore, the EGI coefficient	ξ ≤ 3.78	statܿି݈ݑ݋ଵ ·݉ିଵ · kg	 · sec can also be formulated using the existing 
constants, G and	κୣ: 																						ξ ≤ 9.7 × 10ିସ ቆ1c ටκGୣ ቇ																														(2) 
where	G is the gravitational constant,	κୣ is the dielectric 
constant, and c is the speed of light in a vacuum. From 
equation (6), we see that the resulting value of ξ would be 
less than that obtained above, if the EGI does in fact exist. 

DISCUSSION 
The changes of COD predicts by the EGI is in a same-

phase transformation with the changes caused by the 
Newton tidal force. However, EGI, if exist, will affects 
the positive charged particle and negative charged particle 
in opposite way, one is accelerated and another is decel-
erated at same time, in same place. For example, if we 
have two same size rings, located in the same site of 
ground, one is electron ring another is positron ring, mov-
ing in same direction; we can measure the COD of these 
two similar storage rings respectively at same time, and 
noted as CODା(t)  for the closed obit distortion of the 
positive particles beam, CODି(t) for the negative particles 
beam, respectively. So we can obtain 
the 	∆COD(t) , 	∆COD(t) = CODା(t) − CODି(t),  see the 
Figure3. Therefore, ∆COD(t) signals will be independent 
on the terrestrial tidal force. So the effect of the EGI 
model will be	∆COD(t)/2. Here, we must consider all the 
influence  

 

 ___________________________________________  

* Work supported by the National Natural Science Foundation of 
China under Grant No. 11575215, partly. 
† email address dongd@ihep.ac.cn 

13th Symposium on Accelerator Physics SAP2017, Jishou, China JACoW Publishing
ISBN: 978-3-95450-199-1 doi:10.18429/JACoW-SAP2017-TUPH01

Advanced acceleration concept
TUPH01

141

Co
nt

en
tf

ro
m

th
is

w
or

k
m

ay
be

us
ed

un
de

rt
he

te
rm

so
ft

he
CC

BY
3.

0
lic

en
ce

(©
20

17
).

A
ny

di
str

ib
ut

io
n

of
th

is
w

or
k

m
us

tm
ai

nt
ai

n
at

tri
bu

tio
n

to
th

e
au

th
or

(s
),

tit
le

of
th

e
w

or
k,

pu
bl

ish
er

,a
nd

D
O

I.



 

 

Table 1:  Parameters for Different Storage Rings 

 
NL 

Northern lati-
tude 

L0(m) 
Ring circum-

ference 

E0(GeV) 
Beam 
energy 

∆L୫ୟ୶ 
measured 

COD 
changes 

ξ (maximum) ൬10ିଶ	statܿି݈ݑ݋ଵ· ݉ିଵ · kg	 · s ൰ 

EGI coefficient 
LEP[1] 46 26658.9 91 0.1mm 3.76 

SPring8[2] 34.9 1435.9 8 56ߤm 2.09 

APS[3] 41.7 1105 7 40ߤm 3.78 

NL: Northern latitude; L0: Expected path perimeter; E0: Beam energy in GeV; ΔL: measured COD changes; ∆L୫ୟ୶: 
maximum COD change per day;	ξ: calculation of the EGI coefficient in	statܿି݈ݑ݋ଵ · ݉ିଵ · kg	 · s. 

of other factors, such as the synchronization, RF system 
and feedback systems and others when we check EGI, in 
practice. 

 
Figure 3: Two ring for checking EGI effect. 

 

For example, based the Beijing Electron and Positron 
Collider (BEPC), which has two rings, one is electron 
ring and the other is positron, if we modify the machine 
so that the electron and positron beam moves at the same 
direction in the two ring at same time, then we can check 
the EGI model true or false by measuring	∆COD(t), in 
future. 
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