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Analytical-Equations to Generate the Free
Electron Current Vector Field and the

Angular-Momentum-Density Function
Yo'(9, 6)
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Please consult the Grand Unified Theory of Classical Physics by Dr. Randell L. Mills. Thisfile corresponds to Appendix V.

Initialization Cells

Rotation of a Great Circle in the xy-Plane Aboutth e (iy,0iy,i,)-Axis by 2 =

Cl ear [6]

Equ2 -2 t [0 t[ 2
u2=yrot [-—1.zro .yrot [—1;
qu2 =yrot [ 4] [el.y [4]

Mat ri xFor m[%

1l , Cos[e]  Sinle] 1 _ Cos[o]
2 2 NS 2 2
_Sin[o] Sin[o]
= eslel Ne3
1 _ Cos[e] _Sin[o] 1 N Cos (6]
2 2 NES 2 2

Conponent Funct [Equ2, {R Cos[#], RSin[¢], 0}, {Red, Thi ckness[0.006]}, Bl ue];
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Fi gurel = Show[Array[p, 60], ViewPoint » {0, 0, 2}, Axes - True,
Vi ewMertical » {-1, 0, 0}, AxesLabel » {x, y, z}, Displ ayFuncti on - $Di spl ayFuncti on];
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Conical Surfaces Formed by Variation of
{t, m, 27x}, RevolutionAxis- {1, 0, 1},

OS1 = SurfaceO Revol ution[{Cos[t], Sin[t], 0}
Pl ot Range -» Al | , Spheri cal Regi on -» True, Boxed - Fal se, Axes - Fal se, | nageSi ze - 72 x6];
{t, 0, n}, RevolutionAxis - {1, 0, 1},

OS2 = SurfaceOdf Revol ution[{Cos[t], Sin[t], O},
Pl ot Range -» Al | , Spheri cal Regi on -» True, Boxed - Fal se, Axes - Fal se, | nageSi ze - 72 x6];

Coni cal Sect = SurfaceO' Revol ution[{t, 0, 0}, {t, -1, 1}, RevolutionAxis- {1, 0, 1},
Pl ot Range -» Al | , Spheri cal Regi on -» True, Boxed - Fal se, Axes -» Fal se, | nageSi ze - 72 x6];
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Fi gur e2 = Show[OS1, OS2, Coni cal Sect, Vi ewPoint » {0, 0, 2}1;
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Rotation of a Great Circle in the xy-Plane Aboutth e (—ix,0iy,i,)-Axis by 2

Cl ear [9]
T -7t
Equ7 = yr ot [I] zrot [6]. yrot [T]
Mat ri xFor m[%
1, Cos[e] Sin[e] _ 1, Cosfe]
2

2 2 NES 2
_Sinfe] _Sin[e
"3 Cos [9] 7z

_ 1, Cosie] Sin[e] 1, Cos[e]
2 2 NES 2 2

Conponent Funct [Equ7, {R Cos[¢], R Sin[¢#], 0}, {Red, Thi ckness[0.006]}, Bl uel;
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Fi gure3 = Show[Array[p, 60], ViewPoint » {0, 0, 2}, Axes -» True, AxeslLabel - {x, y, 2},
Vi ewWertical » {-1, 0, 0}, DisplayFuncti on- $Di spl ayFuncti on];
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Conical Surfaces Formed by Variation of p
0S3 = SurfaceO Revol ution[{Cos[t], Sin[t], 0}, {t, x 2=}, RevolutionAxis- {-1, 0, 1},
Pl ot Range -» Al | , Spheri cal Regi on -» True, Boxed - Fal se, Axes - Fal se, | nageSi ze - 72 x6];

0S4 = SurfaceOf Revol ution[{Cos[t], Sin[t], 0}, {t, 0, x}, Revol utionAxis-» {-1, 0, 1},
Pl ot Range -» Al | , Spheri cal Regi on » True, Boxed - Fal se, Axes -» Fal se, | nageSi ze - 72 x6];

Coni cal Sect2 = SurfaceO Revol ution[{t, O, 0}, {t, -1, 1}, RevolutionAxis-» {-1, 0, 1},
Pl ot Range -» Al | , Spheri cal Regi on - True, Boxed - Fal se, Axes -» Fal se, | nageSi ze - 72%6];
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Fi gur e4 = Show[OS3, 0S4, Coni cal Sect2, ViewPoint - {0, 0, 2}];

The Momentum-Density Function Y00(¢, 0)

= Matrices to Visualize the Momentum-Density of YOO(¢, 0) for combined precession
motion of the free electron about the ( i,0iy,i,)-Axis and Z-axis.

Equll = yrot [—;—]. {{p Cos[¢1}, {pSiN[el}, {0}}

~ pCos [¢] }}

((2OS121 ) (o sinel), | 72

V2

Cl ear [6]
Equl2 = zr ot [6];
Mat ri xFor m[%

Cos[e] Sin[e] O
-Sin[{e] Cos[e] O
0 0 1
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R Co -R Co
Conponent Funct [Equ12, {_s[_da_]_ R Sin[¢], —Rosiel

, {Red, Thi ckness[0.006]}, Bluel;
= } )

Fi gure5 = Show[Array[p, 60], ViewPoint » {0, 0, 2}, Viewertical » {-1, 0, 0},
Axes -» True, AxeslLabel - {x, y, z}, DisplayFuncti on - $Di spl ayFuncti on];
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= Convolution Generation of Y00(¢, 0)

Cear[m M n, NNJ

27
6:=m——;
M

Mat ri xFor m[Equl12]

2nr 1 2nr
Cos[<5~] Sin[=Z] O
0 2mx 2 mrn
-Sin[=%] Cos[=F] O
0 0 1
Change theta to gammain Equ 2:
1, Cosiv Sin[y] 1 _ Cos[y]
2 2 NS 2 2
_ Sin[y] Sin[vy] .
Equ2B = 7 Cos [¥] 7 :
1 _ Cos[y]l _ Sinlv] 1, Cosiv
B 2 Nz B 2
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-n 271'_
TN
Mat r i xFor m[Equ2B]
q 2nn
% + 1 Cos[281] % 1 _ 1 cos[2nr)
_Sin[ A4 2nx sin[ 257
V2 Cos [y~ 2
- 2nn
Py oosia) -EL G oosii)

Cear[m M n, NNJ
Equl8 = Ful | Si npl i fy[Equl2. EqQu2B]
Mat ri xFor m[%

2n7T 2n
{{COS[ZFMnF]COS[r’]\IﬁN]Z Sln[ j/zfln[ ],CDS[ZI\TNT(]Sln[Zaﬁ]JrQJSE Mj/ziln[
2mr o (N 2 Sin[ARC]Sin[ER]
Cos [ S| sin[ 4]+ NF3 W1,
n 2 mrm Oos[m]s”wznn}
{_OOS[W} Si [ M }_ M\/f !
2 mn 2nx, SIin[EFL]Sin[2Er]
Cos [ 217 | cos [ 2117 - 12 ,

2 mrn 2n7T 2nr
_Sin[zﬂﬂsm[”_mﬁ@S[Tg'”[ Ly (sin[ 220, —S'”[ﬁ L, cos[ %))
Cos (2] Cos [ Az )2 - ST LA L  cos20n) sing2mr) « XTI cos | 2
*CDS[ } Sln[Zmﬂ}icos[zmn\}/zs'n[%gNl} COS[ }CDS[ ],S'n[ﬂlgin[{%} —SII’][

Sin[%}z _Sln%’,’{

Convol uti onFunct [Equl8, {RCos[¢], R Sin[¢], 0}, {Red, Thi ckness[0. 0061}, Blue];
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Fi gur e6 = Show[Arr ay [Component, {12}], Vi ewPoint -» {0, 0, 2},
Vi ewWertical » {-1, 0, 0}, Axes » True, AxeslLabel - {x, vy, z},
Pl ot Range » {{-1, 1}, {-1, 1}, {-1, 1}}, Di splayFunction - $Di spl ayFuncti on];

Made this transverse perspective looking down they axis.

Fi gure7 = Show[Fi gure6, Vi ewPoint » {2, 0, 0}, Viewertical » {0, 0, 1}, Axes -» True];
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m Matrices to Visualize the Momentum-Density of Yoo(¢, 0) for combined precession
motion of the free electron about the (- iy,0iy,i,)-Axis and Z-axis.

Equl9 = yrot [%] {{oCos[¢]}, {pSin[é]}, {0}}

o Cos [¢] . o Cos [¢]

-1 Sin , it B
([2EEL0), (psinion), {2220y
Cl ear [6]
Equ20 = zr ot [6];
Mat ri xFor m[%q

Cos[e] Sin[e] O

-Sin[{e] Cos[e] O

0 0 1
R Co R Co
Conponent Funct [Equ20, {—S[—¢—]— R Sin[¢], _s[_¢_]_} {Red, Thi ckness[0.006]}, B ue];
V2 V2

Fi gure8 = Show[Array[p, 60], ViewPoint » {0, 0, 2}, Viewertical » {-1, 0, 0},
Axes -» True, AxeslLabel - {x, y, z}, DisplayFuncti on - $Di spl ayFuncti on];
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Cear[m M n, NNJ

27
6. =m——;
M

Mat ri xFor m[Equ20]

Cos[2FZ] Sin[2fX] 0
: 2 mrx 2 mr
-Sin[=%] Cos[=F] O

0 0 1
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Change thetato gammain Equ 7:

1, Cosivi Sinlyl _1 , Oosiv]
2 2 NS 2 2
_Siniy] _ Sin[y]
Equ7B = v Cos [¥] v :
_1 , Cosly] Si n[y] 1, Cosiy]
2 2 N3 2 2
n27r_
TN
Mat r i xFor m[Equ7B]
q 2nn
7+ 7 Cos[ A" ] % -1+ 1 Cosp 20
_Sin[ &% 2nn Sinl2nr
N Cos [ 202 ] - S
q 2nn
-5 + 5 Cos [ 2] L[ﬁ“ﬂ 141 Cos[ 20
Clear [m M n, NNJ
Equ23 = Ful | Si npl i fy[Equ20. EqQu7B]
Mat ri xFor m[%g
rq2 Sin[ARr)SinAg] 2N o p2mry  Cos[ZRC]Sin[Er]
{{Oos[ M ]Oos[m] - \/f , Cos | NN | sin| M |+ 7z ,
2mnqy o nxq2 Sin[2R]Sin[4R]
~Cos | M }Sln[m} NG }
n . r2mn Cos [ 20~ ] Sin[ 4 ]
{Oos[NN}Sln[ M}— 7 .
2 mn 2nx, Sin[2]Sin[4Lr]
COS[ M ]COS[ NN ]’ \/2 ,
S r2mrq o rnm,2 Cos[ZML]Sin[ZLl] . rnx.2 Sin[&L] noq2
Sln[ M ]Sln[—N] - NG } {—Sln[—N] , NI oos[m} }}
005[2%](:08[%]27s|n[zmn]ﬁ5.n[znn] Cos[Z””JSIH[ ]+ms[%‘g}ﬁsin[%gﬁg] _Cos[ 2™ ] Sin
2 mrn 2mr q 2nr
~Cos [ 1S|n[2'“”1-°°[ f”ﬁﬂ Cos [ 201 | Cos [ 201 - Sinf E‘”[W} Sin[2mt) Sin
2nrn
-Sin[nry? %

Convol uti onFunct [Equ23, {R Cos[¢], R Sin[¢], 0}, {Red, Thickness[0.006]}, Bl uel;
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Equi val ent Fi gur e6 = Show[Ar r ay [Conponent, {12}], Vi ewPoint » {0, 0, 2},
Vi ewWertical » {-1, 0, 0}, Axes » True, AxeslLabel - {x, vy, z},
Pl ot Range » {{-1, 1}, {-1, 1}, {-1, 1}}, Di splayFunction - $Di spl ayFuncti on];

Equi val ent Fi gure7 =
Show[Equi val ent Fi gur e6, ViewPoint » {2, 0, 0}, Viewertical » {0, 0, 1}, Axes -» True];
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