The Propagation of Light

All calculations below belong to the book:

Rising of the James Webb Space Telescope

and its Fundamental Blindness:

All Calculations for Gravitational Intensity Shift

and Gravitational RedShift can be downloaded from the

Download Site: https:/quantumlight.science/

{ev} symbol for Electric Field Intensity Vector

{mv} symbol for Magnetic Field Intensity Vector
Run program by : Edit/ Select All/ Shift + Return

(Propagation in the z direction of a Laser

_ . . . )
Beam with the speed of light: ¢ = N )
Book : Rising of the James Webb Space Telescope
and its Fundamental Blindness
Page 15, Equation (19)

1 9(ExH)

c? ot

+&6E(V.E)—gEx(VXE)+ugH(V.H) — g Hx(VxH)=0 (19)

Example of a LASER —

BEAM with a Gaussian Intensity divison e
combined with an arbitrary division g[x, y] in the (X, y) plane,

—K2 /x%+y?
2

propagating in the z — direction with the speed of lightc = \/7 :
€0 10

Inf]:=

1= Needs ["DifferentialEquations NDSolveUtilities™ "]
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Inf+]:=

Inf+]:=

Inf+]:=

Inf+]:=

Inf+]:=

Inf+]:=

Inf+]:=

Inf+]:=

In[«]:=

Out[»]=

Inf+]:=

In[«]:=

Inf+]:=

Inf+]:=

Out[»]=

Inf+]:=

Out[»]=

In[«]:=

In[«]:=

Out[]=

In[«]:=

Outf[«]=

In[«]:=

Out[«]=

Needs ["DifferentialEquations™ InterpolatingFunctionAnatomy™ "]
€0 =.

uo =.

z =,
t =.
Get["VectorAnalysis™ "]

-« General: VectorAnalysis is now obsolete. The legacy version being loaded may conflict with

current functionality. See the Compatibility Guide for updating information.

InverseFunctions - True

InverseFunctions - True

Needs ["DifferentialEquations NDSolveProblems™ "]

Needs ["DifferentialEquations NDSolveUtilities™ "]

Needs ["DifferentialEquations” InterpolatingFunctionAnatomy™ "]

SetCoordinates[Cartesian[x, y, z]]

Cartesian[x, y, z]

{Coordinates [Cartesian], CoordinateRanges[Cartesian]}

{({X, ¥, 2}, {-o<X<®, —0<y<® —®©<Z<o}}
K2 = .

x2+ y?

fix, y] = g[x, yle @
e VY gix, v

ev = {f[x, y]*»g[t - (K1/z + 1) »xz»Sqrt[e@] »Sqrt[u0]] , ©, O}

{e’Kng{t— (1+K1J 2\/5 \/u_e] gix,yl, 0, 0}

z

mv = (1/Sqrt[u0@]) »Sqrt[e0] *
{0, f[x, ylxg[t - (K1/z + 1) »xz*Sqrt[e@] »Sqrt[u0]], 0}

{0 o-K2 A[ey? \/ag[t— (1+K—Zl) z \Jeo \/E} g, Y] e}
, = ,
Book : Rising of the James Webb Space :
Telescope and its Fundamental Blindness
Page 15, Equation (19)
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Example of a LASER —

BEAM with a Gaussian Intensity divison e K2 Py? ,
combined with an arbitrary division g[x, y] in the (x, y) plane,
propagating in the z —

1

/€0 10 .

The input for the Electric Field Intensity {E (x, y, z,) = ev }and the

Magnetic Field Intensity {H (x, y, z,) = mv} has been substituted in the
Field Equation for the Electromagnetic Field (Book Equation 19, page 16).

direction with the speed of light ¢ =

1 0(ExH) - - - -
+6 E(V.E)-g) EX(VXE)+ g H(V.H) — g Hx(VxH)=0

c? ot

Equation (19)

Which can be written as :

l 0(e x H)

terml = —
c? ot

term2 =&y e (V.E)
term3 = —gpe X (V X )
term4 = uy H(V.H)

termS = —uyg HX (V xH)
Equation (19) equals:

terml + term2 + term3 + term4 + term5 = 0

1= Div[ev]
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P kaxglt- (1+2) z o o | glx, y]
T X2+y2 '
e’KZWg[t— (1+KZ z \eo 10 | g [x, y]
o - Divmv]
e Koy eo gt (1+2) 2o yuo | glx, y]
K2 oo gt (1) z el i ] gV [x, y]
e
imn-1= FullSimplify [%]
w2yt \feo gt (KL+z) \eo ue ] (-K2yglx, y] + e y? g2V [x, y]
n-1= termla = D[Cross[ev, mv], t]
222V oo gt (1+2) 2 ee e | glx, y12g/[t- (1+<) 2 eo o]
outt- - {e, 0, N }
1 0(e xH)
terml = — —

m-1= terml = ((-€@) » u@) *xD[Cross[ev, mv], t]

outf+J= {0,0 —2@’2'(2 693/2\/_
\/_\/_} glx, yl° {t (1+7) \/_\/_H

g[t (1+—

Infe]:=

term2 =&y e (V.E).
= term2 = ee*ev*Div[ev]
out[+J= {esz Vx2+y? e@g[

1+7

o
*KZWng[ <1+7) \/_\/_} g%, y]

2

+

glx, y] |-
2

X +y

@‘szg[t (1+—) \/_\/7} 1:9:0}
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term3 = —gpe X (V X E)
mn-= term3 = (-€@) xCross[ev, Curl[ev]]

et kayglt- (1+3) zVeo o | gix, y1?

- +

outf«J= {9, -€0

e*ZKz\/Wg{t—(lﬁ—f] J_\/_] gV x, v,

e'2K2W663/2\/u_8g[ (1+*] \/_\/7} {t—[1+*) \/_\/_”

term4 = uy H(V.H)
1= termd = pu@ xmv xDiv[mv]

[2.02 K1
outf-J= {6, e VXY Jeo /L0 g{tf 1+—] z \eo «W@]
z
e 2V Koy +/eo glt- (1+—) Jeo fu 0] gix,y]

— m +
e 2V feo gt (1+) 2 eo uo] g y]

Jue

g% y]

.8}

termS = —uyg HX (V xH)
n-1= term5 = (-u@) x* Cross[mv, Curl[mv]]

e 2K2 \x*+y? K2xe@g|t- (1+K71) z \eo M}zg[x
B +
AX2+y? Lo
e 22V coglt- (14 ) z /o e | glx, yl g [x, y]

ue

@*2K2W6@3/2\/u_eg[ (1+—] \/_\/_} glx, y]? {t7(1+—) \/_\/_H

outf+]= {7110

)e)
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1 9(ExH) - - - -
+8 E(V.E) =g EX(VXE)+ g H(V.H) — g Hx(VxH)=0 :

2 ot

Book : Page 16, Equation (19)

Which can be written as :

1 0(e xH)

terml = - — ———
c? ot

term2 =&y e (V.E)

—&pE X (V XE)

term3

term4 = uy H(V.H)

termS = —uy HX (V xH)
Equation (19) equals :

terml + term2 + term3 + term4 + termS = 0
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n-1= vergelijking = terml + term2 + term3 + term4 + term5

> K1
outf«]= {e7K2 xry? e@g[t— 1+— 1|2z \/& \/E}

V4

e,KZ«/xhyz szg[t,<1+K—Zl)Z’\/§\/,ui@} g[X: YJ

N +

+ty

g%, y]

2 2 Kl
e K2 Xty g[t— [1+ —) z \/5 \/u_G] g% [x, y]

z

eQKzWKZXe@g[t_ <1+K71) z \Jeo \/u_e}zg[x, yl?

3 +

X2+ y? e
e 22V coglt- (1) z eo o | glx, yl g™ [x, y]

ue

Lo

— K1
eszm\@\/u_@g[t,(lJr—]z@\/ui@} g[X, y]

z

eszWsz\/e_eg[tf (1+%) zJeo o] glx, y]

B +
e G gt (14225 ) 6™ i)
Jie

e 2K2 \xPsy? K2yg[t- (1+K—Zl) z </ \/u_O]Zg[X: yl?

_ +

€0

K1
e72K2 A/ x%+y? g{t _ (1 I

Y4

2
z o i@ | gix, vl g® x,y)

.0}

In[« ]:=

The electromagnetic force density in the x - direction equals :
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1= Xxvergelijking = terml[1] + term2[1] + term3[1] + termd4[1] +

term5[1]
53 K1
our-j- @ <2 Xyt eeg{t— (14—— z \/5 \//,1_0}
z
e K2 Xy K2xg[t- <1+K71) z \Jeo \/u_e} g, Y]
glx, y] |- — +
X% +y

— K1
e K2 Xty g[tf (1+—] z /e \/U_O} g™ %, y1| -

z

e 22 VY Kaxeog[t- (1+%) z Veo uo | glx, y]?
He | - '
x2+y? Lo
e 22V caglt- (1+) zJeo e | gix, y1 g9 [x, y]

ue

1= FullSimplify [%]

out-1= @

nr-p= Xxvergelijkingl = %

out-1= @

The electromagnetic force density in the y - direction equals:

n-1= yvergelijking = terml[2] + term2[2] + term3[2] + termd[2] +
term5[2]
K1

i VT e o gt~ (14— z Vo i ]
z

eV Koy o gt (1+5) z o uo| gix, y)

g[x, Y] - +
\x2+y? Afue
e K2 VY [cg g[t— <1+ K71 z \Jeo \/E} g®b [x,y]

e
e 2V Koy gt~ (1+F) z el uo ] glx, y)?

€0 | - n

_ K1 2
e 22V gt (1+ —J z+/eo e | gix, y1 g > x, y]

4

1= FullSimplify [%]

out-1= @
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1= yvergelijkingl = %
out[-]= ©

The electromagnetic force density in the z - direction equals :

1= zvergelijking = terml[3] + term2[3] + term3[3] + termd4[3] +
term5[3]

Outf«]= 0

1= FullSimplify [%]

out[-]- ©
1= zvergelijkingl = %
out[-]- @
Results for the electromagentic force densities in resp x-direction, y-direction, z-direction:
1= xvergelijkingl

Outf«]= 0

1= yvergelijkingl

Outf«]= 0

1= zvergelijkingl

Outf«]= 0

According the force-density equations in the x-direction, y-direction
and z-direction, the resulting electromagnetic force density equals
zero 1n every direction. This does exist
when the Electromagnetic Wave propagates with the speed:

c = \/eolm . This represents the solution for equation (19) on page

16.
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