Electrifying Gravity

A Theory of Everything should be intelligible to everyone otherwise the universe
would be undemocratic. In this paper, | equate gravity with the electrostatic forcein a
way that can be understood by anyone with basic mathematical skillsand with some
patience in statistical analysis. | derive the gravitational constant from the
electrostatic force in relation to the masses of the electron and proton. | argue that
gravity and the electrostatic force are of different strengths only in so far asthey
operate in different Compton times. | equate the two forcesin terms of a form of
Planck mass which is associated with the fine structure constant and which has a
unique affinity with the electron and the proton. | have selected statistics t hat support
my argument but some statistics are intended to stimulate further enquiry. Those who
follow thetrail are pioneers.

A. Some definitions

Al. | snall refer to threekinds of wavelengths:
a) deBroglie wavelengths c?/vf or h/mv

b) Compton wavelengths ¢/ f or h/mc
¢) Ordinary wavelengths v/ f or vh/mc?

In eadh case, v isthe spead of amass f isits Compton frequency®, hisPlanck’s

constant® and cisthe speed of light®. De Broglie wavelengths are considered here
as pilot wavestravelling at speeds faster than light. The threewavelengths are
symmetricad such that, if ade Broglie wavelength istwice aslong asa Compton
wavelength, the Ordinary wavelength is half a Compton wavelength.

An example of an Ordinary wavelength isthe ebdronitsdf. Its‘classicd radius® is
usually caculated from the relation re = Ke?/mec?, whereK is Coulomb's constant®,

e® isthe square of the elenentary chargeé® and m, isthe massof the ebdron”. The
radius however isaso equal to v/2r f_, where v isthe ebdron’s speal in thefirst
orbit of ahydrogen atom (¢/137.036) and f, isthe ekbdron’s Compton frequery® .

A2. | derive apredseform of the gravitational corstant from the ratio Ke* / GMpime,
where G is the gravitational constant®® and M, is the massof the proton? . Theratio
is approximately equal to F, x10'*° where F, isthe proton’s Compton freq uency?

here converted to amuch larger, dimensionlessquantity. Asuming true equity then
G=Ke’/M mF_ x10" =6.67409x10™" m*Kg's™.

p-"e p
Substituting the above ratio for G, gravitationd force can be expressed in the form

(Ke? /M ,;m,F, x10" )x (Mm/r2). For the ekdron ad proton, masscance's out,

yielding the equation Ke® /r*F, x10%.

B. Equating the forcesin time

B1. Energy isinversely proportional to time ( E = hf ). If therefore gravity and the
eledrogtatic force ae the sameforce at diff erent strengths, we might assime thd th ey



operate in different Compton times. They can therefore be equatd by locating them
in the same time, which for convenience can ke one £oond. This argument is most
clealy understood in terms of thefirst orbit of a hydrogen atom, which is simgdy the

eledron’sde Broglie wavelength: r, = ¢?/vf 2T where r, isthe Bohr radius*? and
v =¢/137.036. If the speal of the pilot wave is measured in a one seand period the
radius balloons out to ¢?/v2rT. The constant Ke? can also be converted to aone
second period because itis the product of the éedron’senergy and its ‘classcd’
radius, both of which belong to periods much smaller than one second: Ke* = m.c’r,
where m.c® = hf_ and r, =v/ f_ 2rr. Converted to aone second period, the dedron’s
energy reducesto h (because f =1 and therefore hf =h) whilethe ‘classcd’ radius

balloonsto v/2rr. Thus Ke* = hv/2imwhere the reduction in energy is matched by the
increase in radius.

Putting all these one second conversions together, the ekedrostdicforce
(Ke?/r,” =8.2387x10° N.m*.C?) becomes

hv/2m _ hv®2m
(c? vanf S
Expres=d in these terms the ekdrostaic force shrinks to a degyreethat merits a

speaa namefor it —let’scdl it the Weeforce. Orbits greater than hefirst orbit, or
distances greéder than r,, comprise multiples of de Broglie wavelengths and for these

=5.3965x10"*N.m*.C>.

we nedl to fador into the Weeformula the principal quantum number n=,/r/r,

where r isany distance The WeeForcethen becomes:
hv2mr
c’n

The eletrostatic force exeads the Weeforceby the fadtor f.* and the Weeforce

2

where v =¢/137.036n.

2
e

therefore is more conveniently expressedas —
r

B2. Sincethe imaginary Weeforce operatesin aone seaond period, the period of the
eledrostatic forceis 1/ f,”. For the ebdron-proton combination, the ekedrostatic

force exeedgravity by the fador F, x10" and therefore the period for gravity for
these two bodiesis F, x10'°/ f,* = 0.1486seconds.

Using therelation v, =,/GM /1, , where v, isthe ekdron’s gravity sped, we can

cdculate that afirst orbit eledron, governed by gravity alone, would travel at
4.593x10™*ms. At that speelit would comdetethefirst orbit (27,) in 7239

seoonds, which isequal to 137.036° x+/0.1486 seconds. Sincean eledron acualy
completes the first orhit in the time 137.036° x1/ f_ seconds, we might assuime that

+/0.1486 isadilated version of the eedron’s Compton time 1/ f_. This assumption



issupported by the fac thatthe Ordinary wavdength (v/f) is the sime for both gravity
and the ekdrostaicforce: 4593x10™*ms.x+/0.1486 = (c/137.036)x1/ f, = 2rt..

The time 0.1486secnds excedls the ekdron’s Compton time by the facor
(Fp / f,)x10". Thetime +/0.1486 seconds exceas the ekbdron’s Compton time by

the facdor Jin x10" ) In general terms, the time it takesan eledron at gravity speed

to complete any orbit n may be calcliated from the eledrostatic speed using the
formula (c/ v, ) xn/0.1486, where v, isthe ekdron’s ekdrostaic spee. The
eledron’sgra\nty spedad can be catulated from its ekedrostaic spee using the

formula vg = v /f @/\/0 1486)

Multiplied by their own periods, gravity and the ekdrostétic forcealways equal the

Weeforce H Ke® Fy xlole Ke % Ke
F,x10°H H f

B3. Asaming that gravity, the ekedrostaic forceandthe Weeforceare dl the same
force operating in different periods, everything might be said to have a Weespeedand
an eledrostatic speal which can be catulatedin the same mannasfor gravity by

therelation v =/F,. xr/m, where visthe speel of any mass m and where r isthe

distance between mand some other mass With resped to the Weeforce, theformua
presents us with a dilemma becaise we' ve dready equaed r with the distance
travelled by the ekedron’s pil ot wavein one £oond such that

c137.036Vr
27'[\/E

which case r isthe smaller, conventional distance It isthis conventional form of

r that | useintheformula v=,/F, xr/m. According to thisusage, the eedron’s

gravity speal excealsits Weespedl by the fador ]/ 7 0.1486. Inthat case, the
eledron’s Weespeals are smply its Ordinary wavelengths v, / f, wherev, isits
eledrogtatic speed.

r=c?/vamr= . Yet the Weeforceis dso expressechs Ke?/r? f 2 in

B4. The Weeforcecan e relaed to gravity in theform:

Gyz _ Ke? y yz
2 r2f? M,m,0.1486

Theright hand fador may be calkd the ‘equivalence &dor’ anceit setsthe Wee
force egal to gravity (it is the gravity period representedin this case sa frequency).
If y and z are the dedron and proton, the euvalence fador issimply 1/0.1486.
Unlike gravity, which varies with changes in massand distarnce, the Weeforceand

the ekedrostaicforce \ary only with changesin distarnce (Ke® is constant). Sincethe
forceis unaffeded by changesin massthen, acwrding to the formula

v=,/F,. %r/m, the Weespeel of any mass y issimgy calulatedin the



form,/ Kez/rfezy which is the same as dividing the éedron’s Wee peed by /y/m, .
In that casethe Weespeed of y, when multiplied by the square roct of the
equivalencefador, equals the gravity speed of y. Thesameistruefor z.

B5. To compare gravity with the ekedrostdicforce, wemust remove fe2 fromthe
Weeforceand put it intheequvalerce fador. Since f,”0.1486= F, x10"° gravity
and the ekdrostaicforce aerelated in the form:

Gyz _ Ke? y yz

r’ r> M mFx10°

The ekdrostdic speel of any massy iscdculated as-/ Kez/ry which isthe same as

dividing the eledron’s eledrostatic speed by /y/m, . The squareroot of the

equivalencefador shown hereisthe fador by which eledrostatic speeds are equatd
with gravity spedls.

The Eledrostatic force and the Weeforce operaein specific periods, 1/ fezand 1

second respedively, whereas gravity operatesin an infinite variety of periods
determined by different combinations of mass and yet the different speels asciaed
with eat force aeall apparently measured in a1l second period.

| am indebted to James Gilson for the advice that led to the following scenario:
For thefirst orbit of a hydrogen atom, the Wee potential energy as given

by Ke?/ (02 / v27'[) exceeds by the factor (M o/ m, )x 10" the gravitational energy
GM  m, / r, . On the other hand, the kinetic potential energy Kez/ r, exceeds Wee

potential energy by the factor f_. Thislooksto be the most meaningful way of

relating the forcesin so far astheratiosare familiar quantities. I have not yet
investigated the possibility of adapting the equivalence factor to potential energy.

C. Equating the forcesin terms of mass

C1. When gravity and the ekdrostaicforce operaein the same @iod the

2 2
Gmlzmz = KEZ} such that mm, = Kg Af mm,
r r

equivalencefador is 1 and therefore

isinterpreted asthe square of asingle massA then A= KQZG whichisequal to

hC 1 -9 —
\/ /2716137.036’ aunique form of Planck massequal to 1.859238<10°Kg. Thisis

quite anamazng mass Let'scdl itthe A-mass(or let’sname it after methe
‘nRomhsPcsroenMs-mass).

If we imagine the A-massto bein the first orbit of a hydrogen atom, its eledrostatic
speed would be v, = Ke?/r,A = 48424x10°ms. If weimagine abody to bein



gravitational orbit around the A-mass with r, the radius of the orbit, the gravitational
speed would be v, =,/GA/r, = 4.8424x10°ms.

v
M ,m,0.1486

where yzin thiscaseis A?, the factor equals fez. If weinsert the A-massinto the

yz
M mF_x10%

p-e p

If weinsert the A-massinto the equivalence &dor for the WeeForce

equivalencefador for the ekdrostaicforce thefador isequal to 1.

In other words A* =M m,F_ x10". Gravity and the ekdrostaic forcecan therefore

Gyz:Kezxyz

be equaddin theform: 2 Ry

C2. The A-masshas many amazng properties. If we suppose that every masshasits
own ‘classcd’ radius as defined by Ke?/mc? the ‘classcd’ radius of the A-massis

equal to its gravitational radius GA/c? . Moreover this radius multiplied by
2m137.036 is equal to the Compton wavelength for the A-mass These relationships,
in amutated form, are true of any two masses yzin so far as yz = A?. Thusif the

eledronisy its monstrous partner z would be 3.79473x10"% Kg. Multiplied together
they equal A”and they share the properties of the A -massalbeit in a monstrous form —
the Compton wavelength of either the eledron or themonstrous zmassexceedlsthe
other’s gravitationa radius by the fador 2r7137.036and its own gravitational radiusis
equal to the other’sclasgcd’ radius. These might be dismissed as fre&ks of nature
but it isin some such form that the dedron and proton are wupledtogether. The

union in this case is mediated by the relation A?/M m, = F x10'*such that either’s

Compton wavelength exceels the other’ s gravitational radius by the facor
2m137.036F, x10°. Similarly F, x10' isthe factor separating either’s ‘ classcal’
radius from the other’ s gravitational radius.

Asindicated by the relation A= \/M ;M. F, x10" the A-massappeasto have a
unique affinity with the @edron-proton combination. Thus AZ/ me2 =F,f,0.1486

while AZ/M ,* = f,x10". If we eqatethe Ordinary wavekngth of the Amasswith
its own gravitational ‘wavelength’ (v/ f, = 2niGA/c?) then v = ¢/137.036, which is
also the ekdron’sfirst orbit spe@l. The e Broglie wavekngth for the A-mass
travelling at ¢/137.036 is 1.629x107°* m. Suppose then that this is an orbit, the rdius
for which is 2.5927x107% m. If we then imagine abody to bein gravitationa orbit
around the ebdron wherer = 2.5927x107*?m, then ,/Gm, /r = \/GA/r, .

C3. The spead ¢/137.036isintimately conneded with the constant Ke* becaise (as
shown in sedion B1) Ke* =m.c’r, =vh/2mwhere v = ¢/137.036. Any mass y can

be imagined to have a ‘clssicd radius (as defined by ¢/2m1.37.036f, or Ke?/yc?)



and its‘classcd’ radius r, isrelated to its gravitational radius r,, in the form
r, / My = AZ/ y? . For the A-massof course the ratio equals 1. For the proton, the ratio
isequal to f,x10" and for the ekdron F,f,0.1486.

Owing to its unique asciation with the A-mass the speed ¢/137.036is fundamental
to the union of gravity with the ekdrostaicforceand it is no co-incidencethat the
eledron happensto orbit the proton at just that speed. Moreover, just asthereis a
dynamic symmetry between a body’ s de Broglie wavelength and its Ordinary
wavelength as determined by the body’s speel relative tolight, so thereis astdic
symmetry between its gravitational and ‘classcd’ radius as determined by its mass
relative to the A-mass There might in fad be some profound link between these two
sets of symmetries, perhapsin terms of momentum.

C4. Suppose that some mass X isin gravitational orbit around an identicd mass X ,
then set the equivalencefador for the Weeforceequal to the Compton frequency for

2 2 M _m_0.1486:°
X _Xe ,then X = —22=

M, m,0.1486 h
The Compton frequency for X equals AZ/ me2 and therefore the equivalence &dor

X', such that =3.071185410°Kg.

also equals Az/me2 . If the square root of the equivalence &dor is the Compton

2 2
frequency of another mass A, then A A and therefore A m(;]c =f,.In
me
that case A, =1.50473710*°Kg =,/M ;m,0.1486. Gravity can then be equatd
2
with the Weeforcein the form GBZ/Z - Ke 5 X y22 :
reoortfl A,

A, isclealy the Weeforceversion of the A-mass( A, = A/ f.) and its massratio
with the ebdron and proton desevessomeandysis A, °/M ? =1x10°/ f, and
A,?/m. = F,0.1486/ f, . The product of these two ratios

A A _Fyx10°x01486

=0.1486"
2 2 2
M p rne fe
2 2
The product of the A-massratios: A > ><i2 = f,'F,0.1486= (Fp>d016)2
m
p e

D. Conclusion:

The ekdrostaicforce gpeasclosely assciated with gravity whenwe equate the
Ke?
M _mF_x10"

pe p
the ekdron’s erergy multiplied by the matio of its ordinary speed to its pilot wave
spedl (r,/r, ), and when we measure its energy and speeds in aone second period, the

eledrogtatic forcethen diminishesto nea equality with gravity, as expressed by the

gravitational constant with . If weinterpret the dedrostatic force &




ratio M pme/AN2 , Which can be interpreted as afrequency relative to one foond. If

thisanalysisis sound then aly combination of massegan e assgned its own
gravitational frequency or period, from which it would appea that the éedrostatic
forceis a spedfic form of gravity.

In this paper, | have made daring use of conjecture supported by naive mathsbecaise
(perhaps | should have admitted thisright & the very start) | have little knowledge d
maths and even lessof physics. If however | have arrived at some wseful conclusions,
the main conclusion must be that much can be achieved with little and that a Theory
of Everything might therefore ke within read of ordinary minds and abilities. E
pluribus unum —a democratic universe in our time.

Ross McPherso

Footnotes
The values quoted here, with the exception of frequenciesnd Coulomb’s constant,
are quoted from the NIST website, posted 2002.

Compton frequencies are eqa to mc?/h

h (Planck’s constant) 6.6260693<107>*J.s.

c (speed of light) 2.9979245&10° m/s

re (classcd radius) 2.81794x10°m

K (Coulomb’'s Constant) 8.9876x10° N.m*.C™>

e (elementary charge) 1.602176x10™°C

me (Massof eledron) 9.1093826x10™* Kg

fo (eledron’s Compton frequency) 1.23559x10*°Hz
G (gravitational constant) 6.6742x10™m*Kg s (In this paper, cdculated
to be 6.67409x10™'m*°Kg™"s?)

10. Mp, (massof proton) 1.6726217k107%' Kg

11. F, (proton’s Compton frequency) 2.268732x10*Hz
12. ro (Bohr radius) 0.5291772<10°m
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