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Abstract

In this paper, we analyze two Maxwell’s equations and describe the possible
mathematical connections with some sectors of Number Theory.
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The Maxwell’s equations in differential and integral form are:
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We analyze the | and IV equation in integral form, i.e. the equation concerning the
Gauss’ law for electricity and the equation concerning the Ampere’s law.

S|
E-dA=—
JEai=g,

Integral form
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Differential form
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(4Pi*8.987552*10"9*1.602176634*10"-19)

We know that:
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k= = 8.987552 % 10° Nm* /| C* = Coulomb's constant
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we have:

-19
1.602 x 10 coulombs

@ proton charge e

-19
@ electron charge -e = -1.602 x 10 coulombs

and

g, =8854187817x 10" F/m=885x10""F /m
that is the value of the free space electric permittivity

U, =4m x 107N | A

that is the value of the magnetic permeability of free space

I

VHo€o

that is the speed of light:

o=

¢ =2.99792458 x 10%m /s(exact) =3 x 10°m / s

Electric Current Formula By Definition



By definition electric current is defined as the rate of flow of charge. We know that 1
Ampere is the current in circuit when 1 coulomb of charge passes through a given
point in one second.

Mathematically

Q(coulombs)

[(amperes) =
t(seconds)

where

| = current in amperes ; Q = charge in coulombs ; t = time in seconds

Electric charge 1.602176634x10 " C

From the equation of the Ampere’s law:
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Integrate(B*ds)

Indefinite integral

jH:.ES:BS

—
- F f:lectnc force
Electric field in E in Newtons
N/C or volts/m. —
q charge in
Coulombs
Since the measured electric field can depend upon your reference frame, a more general

definition of the electric field comes from the Lorentz force law. The electric field can be
defined as the electromagnetic force per unit charge in the rest frame of the charge.

- - . - A charge that is
F — E + V x B moving relative to
-_ q q the source will
experience part of

the force as a
magnetic force.

Electric Magnetic
Jorce Sforce

Lorentz force law

We know that using Coulomb's law and values of Q;, Q,, and d, the electric force can
be found to be 5.64x107° N.



For:

o= (4Pi*107-7) ; i = Q/t , where we have considered Q = 1.602176634x10*° C ;
c = 299792458 (speed of light) and electric force e = 5.64*10 (from the above
formula E = F / q), we obtain:

(4P1*107-7)*(1.602176634*10"-19)/t+1/(2.99792458*1078)"2*partial derivative
t*integrate(5.64*10"-3/(1.602176634*10"-19))dA

Input interpretation

47 1602176634 1077 1 [ 564 107°
t rj 1A

+ i
107 t (2.99792458 - 10°)* 1.602176634 - 1071°

Result

2.01335x 1072
t

0.391676 A +

The study of this function provides the following representations:

3D plot

Contour plot



~1.0 ~0.5 0.0 0.5 1.0

Alternate forms

0.391676 At + 2.01335x 1072
t

0.391676 (At + 5.14035x 107>°)
t

Alternate form assuming A and t are real

2.01235x 10 %
0.391676 A + +0
t

Derivative

3 2.01235% 10 % 2.01335x 10 %
—(0.391676 A + _—
at t t2

Indefinite integral assuming all variables are real

=25

0.391676 At + 2.01335x 10 = log(t) + constant

From the result of:



i 2.01335% 10>
p 0.391676 A + _—
ot t

2.01335% 10>

for t = 1, and the value of the electric force e = 5.64*10° , we obtain also:

sqrt(((2.01335*107-25)/(5.64*107-3)))*(((log™4(2) log™2(3))/(sqrt(6) €)))

where

log*(2) log*(3)
V6 e

Is equal to 0.04184279071722669.....

Input interpretation

’2.[}1335 10%  log*(2) log?(3)
"ql 5.64 1077 V6 e

Result
2.50000... x 10713

2.5%101

Thence, from:

2.01335x 1072
t

0.391676 A +

l.e.
0.391676 A + 2.01335*10"-25/t
for: A =25*10"-13

we obtain, after some calculations:

logix) is the natural logarithm



[((2/((((0.391676 *2.5*10"-13 + (2.01335%x10"-25)))))*((1/299792458))))]*1/21
where 299792458 = c is the speed of light

Input interpretation

1 1
21
\/0.3915?5 25 10713 4201335 102 299792458

Result

1.643707...

2

1.643707....~ {(2) = — = 1.644934 ... (trace of the instanton shape)
We obtain also:
((0.391676*2.5*10"-13)+(2.01335*10"-25)/(5.391*10"-44))

Input interpretation

3 201335 107%°
+

0.391676 2.5 10
5.391  10°%

Result
3.73465034316453348172880727137832088319959191244667037655351... x
lDlS

3.73465034316...%10*®

From which:
((0.391676*2.5%107-13)+(2.01335%107-25)/(5.391*107-44))*((log"5(3))/(9 £°2))
where 5.391*10™ is the Planck time and

ngE (3
9.¢?

= 0.02406527282

Input interpretation



13 201335 1077 log’(3)
0.391676 2.5 10" +
5.391  107% 9¢*

Result
8.98754... % 106

8.98754*10"° ~ ¢ = the square of speed of light

We have:
fE-ai=2
€
For:

£, =8.854187817x 107" F /m ~8.85x107">F /' m

Electric charge = 1.602176634x10 *° C
q/e = (1.602176634x10"-19 / 8.854187817*10"-12)

from:
§B-ds = i+ [ E-di
S =Ho ¢’ ot

we obtain:

logix) is the natural logarithm

4Pi*10"-7*1.602176634*10"-19/t+(derivative(c”-2)t)(1.602176634x107-19 /

8.854187817*10"-12)
Input interpretation

1.602176634 10717

I
-

+
107 it ¢  8.854187817 10712

4

4t 1.602176634 1077

Result



1.80951%x10°%  2.01235% 10 %

2 + f

[

The study of this function provides the following representations:

3D plot

1.0 —0.5 0.0 0.5 1.0

Alternate form

2.01335%10 % ¢ + 1.80951x 10 ° ¢
2
t

C

Root
F==1.11265%10"7¢%, c+0

Integer roots
10



¢ = -4135718033067117 830851241880 (12n - 1),
t = 190309486 415 173312896829 993 575044535310 (144 n° - 24 n + 1),

nef, nz=1

¢ = -8271436066134235 661702483760 (6n - 1),
t = — 761237945 660693251 587319974 300178 141240 (36n° - 12n + 1),

nef, n=1

¢ = —12407 154099201 353492 553725640 (4 n - 1),
t = —1712785 377 736559816071 469942 175400817790 (16n° —8n + 1),

nedf, n=1

¢ = -16542872132268471323 404967520 (3n - 1),
t = —3044951 782642773006 349 279897 200712564960 (9n” - 61 + 1),

nef, n=1

¢ = -4135718033067117 830851241880 (12n-5), t=
~190309486415 173312896 829993 575044535 310 (144 n” - 120n + 25),

nef, n=1

& is the set of integers

Properties as a real function
Domain

teR:t =0
Range

lyeR :c# 0 and 100000000000 000000 DDDDDDCE_}' # 1809512817 114437}

R is the set of real numbers
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Derivative

4(1.80951x10°% 2.01335% 10 % 2.01335x% 102
g R _

dt ct t 2

Indefinite integral

. -5 -2t
j [ 1.8095]1 =10 + 20133510 ]{“_ —

& '
]
% +2.01335x 1072 log(t)
(@ssuming & complex-valued logarithm)
Limit

1.80051x10°%  2.01335% 107 % 1.80951x 10°%

lim + =
vt cz t CZ

From:

1.80951x10°%  2.01335% 10 %

2 * t

C

we obtain:

logix) is the natural logarithm

(1.80951x107-8)/(299792458)"2 + (2.01335x107-25)/(5.319*107-44)

where 5.319*10™* = Planck time (International Gaussian system value)

Input interpretation

1.80951 10°% 201335 10%
+

299 792 458 5.319  10°%

Result

12



3.78520398571159992479780434104154916337657474542237473552270... %
lDlS

3.7852039857....%10%8

Or:
(1.80951x10"-8)/(299792458)"2 + (2.01335x10"-25)/(1.911147*10"-43)
where 1.911147*10 = Planck time (Lorentz-Heaviside value)

Input interpretation

1.80051 10°%  2.01335 10°%
+

2007924582  1.911147 - 1074

Result
1.05347730969935855274345720135604430219130207398020631875328. .. x
lDlS

1.0534773096...%10"®

Now, dividing the two previous expressions, i.e.

43 2.01335 107%°
+
5.391 - 10~%

0.391676 < 2.5 10

and

1.80951 10°% 201335 10%
+

2007924582  1.911147  10°%

we obtain:

(((((0.391676*2.5%10"-13)+(2.01335%107-25)/(5.391*107-44))))) / ((((1.80951x 10"
8)/(299792458)"2 + (2.01335x10-25)/(1.911147*107-43))))

Input interpretation
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https://it.wikipedia.org/wiki/Oliver_Heaviside

2.01335 1025
5391 10~%
1.80951 10~° = 2.01335 1072°

3 T 43
299752 458 1511147 10

0.391676 < 2.5 1071 +

Result
3.5450695603784084585420144685588019077479072792217603666339638858

3.54506956037....

Or:

1/((((((1.80951x107-8)/(299792458)"2 + (2.01335x107-25)/(1.911147*10"-
43)))L/(((((0.391676*2.5%107-13)+(2.01335*107-25)/(5.391*107-44)))))))

where multiplying

1.80051  10°%  2.01335 10°%
+

2007924582 1911147 1079

by the inverse of

43 2.01335 107%°
+
5.391 - 107%

0.391676 < 2.5 10

and inverting all, we obtain:

Input interpretation

[1.30951 1078 4 201335 1025 1

269 792 4587 19111471074 ) gm0 1g-13, 20133510725
' ' 530110~

Result

3.5450695603754084585420144685588019077479072792217603666339638858

3.54506956037....
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From which:

(L/A((L/((((((1.80951x107-8)/(299792458)A2 + (2.01335x107-25)/(1.911147*10/-
43)))L/(((((0.391676*2.5%107-13)+(2.01335*107-25)/(5.391*107-44))))))))*2))

Input interpretation

1 1
4 [1.513951 1078 4 201335 10725 1
2 —43 -25
299792 458 1.911147 10 0.391676.2.5 1013, 2.01335 Hlu
539110
Result

3.1418795469803905538477069771577287273174749017866836212636418211

3.14187954...==n

1/6(L/4((L/((((((1.80951x10-8)/(299792458)"2 + (2.01335x107-25)/(1.911147*10"-
43)))1/(((((0.391676*2.5%107-13)+(2.01335*107-25)/(5.391*107-44))))))))2))2

Input interpretation

1

111
6|4 [1.31}951 1078 4 201335 14::'25] 1

2 43 =25
200792458 1.511147 10 0.391676-2.5 1‘}—13_'_2.{!1335 1{!_44
£.391-10

Result
1.6452345146222840289021016565234213070507711456838841858268358329

2

1.645234514...={(2) = - = 1.644934 ... (trace of the instanton shape)

u
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Conclusions

We conclude this paper by highlighting how even in these two Maxwell equations, by
carrying out some calculations, we obtain two results 1.643707 and 1.645234514
very close to the value of {(2) and 3.14187954... ==n
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