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Outline of Presentation

- Introduction: Electron Structure and Unifying Gravity
with Electromagnetics.

- A New Unified Electro-Gravity (UEG) Theory and
General Relativity.

- UEG Theory for a Self-Consistent Model of the Electron.

- UEG Theory for other Elementary Particles and
Astrophysical Problems (time permitting ?)

- Conclusion
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Coulomb’s Law and the Electron

The electron is a basic building block of matter,
and the basis of modern electronic technology.

A simple question:

Who stops the electron from
radially expandin§ away,
countering its selt-repulsive
force F ?

“It’s an unsolved problem,” Richard P
Feynman

q
F= ' En=permittivity of empty space
amregr2’ Y P Y PV =P

Assume, for simplicity, charge on a spherical surface
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Structure of the Electron

Another simple question:

How small is electron’s radius 7, ?

s electron really a point charge,
r. = 0, as maybe believed?
mpossible, because energy
would be infinity!

q2

8TTEGT e

Coulomb’s potential energy =

1 .
=2 X charge X surface potential
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Origin of Electron’s Mass

A few more simple questions:

We know mass is equivalent to energy, from
Einstein’s famous}heory of relativity:
Energy=Mass X c“.

- So, what kind of internal energy gives electron its
mass?

- How does Coulomb’s potential energy relate to
electron’ mass?

Is all of electron’s mass due to electrical/
electromagnetic energy?

q2

8TTEQTe
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Answers for a Self-Consistent Electron Structure

Coulomb’s law, and accordingly conventional
electromagnetic theory, is not self-consistent.

- Electromagnetics may be combined with gravitation as a
unified theory— Einstein’s dream.

- Coulomb’s self-repulsion could be countered with
gravitational self-attraction, but how?

- Conventional Newtonian/Einsteinian gravitation would
not suffice: |t can be shown to be way too small ( by a
factor ~10~4% 1) compared to the Coulomb’s force.
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Answers for a Self-Consistent Electron Structure:
Newtonian/Einsteinian Gravitation Needs to be Modified

- Conventional Newtonian/Einsteinian gravitation is strictly valid
only in the external region of an electrically neutral, non-
radiating, massive body (Rock, Moon, Earth, Sun), as we
experience every day.

- However, we maybe deceived: The Newtonian gravitation is only a
residual effect of much stronger gravitation in the internal
charged structure of the neutral body.

- A charged particle “looks” lot heavier, particularly as you get
closer to the charge.

- Equivalently, the conventional definition of electrical or
electromagnetic energy density needs to be modified, while
maintaininﬁ the total energy unchanged. Conventional energy
density is theoretically non-unique.

- A new energy density needs to be added, allowing both positive
and negative energy, so that the total additional energy is zero.
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Answers for a Self-Consistent Electron Structure:
Newtonian/Einsteinian Gravitation Needs to be Modified

- How would a modified, strong gravitational
force cancel electron’s self repulsive force F ?

- Assuming a spherical surface charge, we know
the internal electric field, energy density, and
presumably the modified energy density,
would still be zero, resulting in zero
gravitational force at the charge surface.

Internal Electric Fielcf
Energy Density=0 —

- Clearly, that would not solve our problem.

q

F—= =, €Ep=permittivity of empty space

4TTEGT,

TANDON SCHOOL
OF ENGINEERING

N. Das, Applied Physics Colloquium, Tandon School of Engineering, NYU, March 08, 2022 (?’ NYU



Page 8 (%f; NEW YORK UNIVERSITY

Answers for a Self-Consistent Electron Structure:
A Modified, Unified Electro-Gravity (UEG) Theory

- A key issue we are still overlooking: The “empty-space” permittivity may not
be the same constant egeverywhere, as simplistically assumed in the
Coulomb’s law.

- The “Empty space” may seem to be indifferent from location to location, but
that is an illusion. It may have different characteristics, such as its
permittivity, at different locations.

- The “empty-space” permittivity around the electron which determines the
charge’s electric field, would be modified in the presence of the new strong
gravity due to the charge’s own electric field: gravitation and

electricity/electromagnetics needs to be treated complementary to each
other,
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Answers for a Self-Consistent Electron Structure:
A Modified, Unified Electro-Gravity (UEG) Theory
(Continued..)

- Modification of Newtonian/Einsteinian gravity, combined with
complementary treatment of gravity together with electromagnetic theory,
constitutes the new Unified Electro-Gravity (UEG) Theory.

- In the UEG theory, the permittivity € could be infinity, or the inverse-
permittivity 1/€ =0, at the charge surface, for the specific value of the
electrc%n’s rad|u§ .. Accordingly, the Coulomb force

= q“/(4merz) would be zero. That would make the electron a
self-consistent structure, with a definite radius 7.

- The energy associated with the electron’s electric Iield, as per the new UEG
thleory, would be equal to electron’s mass times c¢“, by Einstein’s special
relativity.
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Relating Permittivity of the “Empty Space” to the
Gravitational Field

- Like electron’s mass, mass of any other elementary
particle (proton, neutron), and therefore mass m (=
W /c?) of any material body, is fundamentally
electromagnetic in origin, where W is the total
electromagnetic energy associated with the body’s
internal arrangement of electric charge.

- As we discussed, electromagnetic property
(permittivity €) of the “empty space” is not uniform
(e = €p) everywhere, as conventionally assumed,
but is a non-uniform distribution (e(7)) .
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Relating Permittivity of the “Empty Space” to the
Gravitational Field (Continued..)

- The mass (energy) of a material body at a given
ocation changes proportional to the inverse-
permittivity € = 1 /€ of the empty space at the
ocation, like the Coulomb potential energy W=
q*/(8mer,) of the electron.

- The negative-gradient of the mass (energy) results in
a force applied on the body, which is the
gravitational force.

- The gradient of the inverse-relative-permittivity
function €,.(1) of the empty space represents the
gravitational force field.
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Relating Inverse-Relative-Permittivity Distribution
€,(r) of the “Empty Space” to the Gravitational Field E

Z1
_ )L E(r)
Ey=—= V|| T e(F) =€y, (7)
o m(r)c” =mye, (r)c

/ Y

=\ o (T\ A2 2
¢ — Inverse Permittivity W(r)=m(r)c” =myc"e,.(r)

__Inverse Relative F(F) — —?W(F) — —moczﬁgr (7)

€7 = Permittivity
e=1/e,eg=1/¢y,¢,

=1/€,, € =g,
c = light speed in free space (r = o)
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Deflection of Light Path in a Non-Uniform Layered

Medium (Snell’s Law)

n= ‘/ﬂ =constant; €, = i , €, = [i, (Special Condition for
€ —r Electro-Gravity Model)

yoo Lo L e e ¢
s \/E \/MOMrEOEr \/,u,,G,, ¢ - n Sil’192 n €.
I __ =r
sinfp my e
€1, 1,0 | €, 1,15 Asinff _Ae,  An
sin 6 €, n

n = refractive index

0, > 0,,62 <€, €7 > €], Ny <N

€= Inverse Permittivity
c __Inverse Relative
e=1/e,eg=1/¢, €, =1/¢,, €=¢e, € = Permittivity
H:l//j, HO Il/ILLO, Er :l/lur, N:/LONV
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Non-Uniform Permittivity Model for Deflection of Light Path by a
Massive Body is Consistent with General Relativity

Angular Deflection in Local Frame
(Also in External Frame):
Asinf = cos AO =sin 6 6((;) Asinf Agr (r)
r ju—
sin 6 €, (r)
Ae =7
A6 = tang 2 0
€,(r)
x GM 26M " 26M
60:fAHm2ftan«9( dr =2 fsinede_ .
& — —0 —0 f the Light Path
Bending of the Lig a
N A R (Approximately Straight
! pproximate rai
60,12 1y € (1), c(r)=c,¢, (r) Line) 2 (50 /2
Electro-Gravitational Field:
_ GM . _
g = s r= —szgr(l")
Additional Deflection Seen Only in r
the External (Primed) Frame: e (M =1— GM
=r - 2
a0=2,40-2-_2 9O _ 55 A
r o rc(r)/c gr (r)
GM Total Deflection as Seen in the
AO'=dO'-dO =( —Ddo =( ~1)d0 ~——d6b External (Primed) Frame:
[ (’”) 1— GM c’r ' 4GM
56, = 66 +60' =
/2 71'/2
=[a0'~ Gﬁ” sin9d49=2(2;M (O
’ q c’r, = General Relativity Prediction
0 TANDON SCHOOL
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General Relativity and Non-Uniform Permittivity Model
for a Central Massive Body

1 87TG
G, =R, —ERgW = c_4 v (Einstein Field Equation),
1 8mG
VG v — & MVR 1/__R m I/:_R: MVTV’ 2
a T N8 B ¢ S Geodesic Equation: m, — = —m,Iy, = My O
8 876G t 2g, oOr
T T
R=—Z gy T, 2 fo 2
e a c* My\|—840 / €’ r g“)z —=m; d ,}’2 = F'(in "local" (proper) coordintes)
d(t=8u /) dt
1 87TG
Goo = Roo =5 Rgoo = m og de m, Og
c* = 0 - aoo =—my,c’ 8_ (Electro-gravity Theory) = 2 800 ;8o =—C 1 gy,
87GTy, 1 4rG(2Tyy —Tgoy)  4mGTY 2y -gwg. /O d
Roo =——F— "‘ERgoo = I = yamr
c c
Vacuum Solution, Outside the Mass (Schwarzschild Solution):
Zo0 =—¢/ g1, Vggo = —2¢°V7¢,(F) = —87Gpy, =0,
—8oo (7 — 0) =¢€,(r —o0)=1,
— ZGM GM
oo = —¢*[2¢,(F)—1]1=—c*(1— )€ L) =(—go/c*) /2= (1——77).
2 cr

2 G 2 2’GM -1 2 2 2 2 = 2 2

ds’ =—(1—-"—=)c’dt’ + (1 —="—=—)"'dr’ +r°d@> +r” sin” Od ¢
C r cr
2 2 2 —1 2 2 2 2 =2 2
ds =—QRe, . (r)—Dc'dt"+Re, (r)—1) dr +r°d@° +r°sin” 0d¢

General Relativity Metric Derived from, Consistent with, the Electro-Gravity Theory

. Das, Applied Physics Colloquium, Tandon School of Engineering, NYU, March 08, 2022
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The New UEG Theory for a “Static” Electron Without Spin,
Towards Full Unification with Quantum Mechanics,
Particle Physics, and Astrophysics/Cosmology

- Based on the non-uniform permittivity model of the new UEG theory, in
consistency with general relativity, we first formulate self-consistent
equations for a static elementary charge (electron).

- Then, extend the UEG theory for a spinning electron,
unifying gravity, electromagnetics, with quantum mechanics.

The UEG theory for electron similarly applies to model other
elementary particles: proton, neutron, neutrino, ...

The new UEG theory applies as well to successfully model mysterious
astrophysical/cosmological phenomena (dark matter, dark energy).
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General Relativity and the New Unified Electro-Gravity (UEG) Theory
for a Charge Particle with only Electromagnetic Mass

G, =R, —%ng = 8:G . (Charge's EM Stress-Energy Tensor, Properly Corrected, Modified)
47 GG 1= 1 47TG
R, =—21,, —Tg,,), Show RooyJ—c*g11/ 800 = _Ev(iz Vgoo) = P =c*Ve, (r)
¢ V811800 / ¢ ¢?

First solve e ,.(r) using proper energy density p; All g 'S could then be derived from the € ,.(r)

Energy density needs correction, because empty-space permittivity is non-linear:

. 1 1 1
Energy Density p = 56E2 = 5§D2 = E§r§0D2’

Particle’s intrinsic (bare) mass =0
Particle’s measured mass =
¢ :éfgr(mdgz =% [ e g, Total electromagnetic mass

q

:fEdB:fﬁr(D)goBdﬁZ%fgr(D)godDz =%§}§OD2,

The UEG theory modifies the definition of energy density:

Modified Energy Density p'= p + V- (CpF),
[odr= [(o+V-Goidr = [ pdr+((4mr7p), . = [ pdr,
g ( 1 - 2, 47er _ 4nG(p+ V. (Cpr) 47GV - (CpP))

——Vgy) ="V, (F) =
2 V811800 /c? ¢’ ¢? ¢?

L Ve =V ()=

2 \ 811800 /c? ¢?

N. Das, Applied Physics Colloquium, Tandon School of Engineering, NYU, March 08, 2022 (?’ NYU
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~ W ~v(UEG Constant) = GC, Eg ~—7pF
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Energy Density W in the Non-Linear Electro-
Gravitational Field of an Electric Charge

- Permittivity distribution in the “"empty-space” surrounding a charge would be
dependent on the energy distribution in the charge’s own electric field, or
equivalently on the strength of the electric field.

- The electric field surrounding the charge is dependent on the permittivity
distribution, which in turn is dependent on the strength of the electric field
itself: The UEG field is a non-linear field .

- Energy density in the non-linear electro-gravitational field must be properly
modeled using an effective permittivity €’

q q q
_ _ P _d(D-D 1, -
WT:fE dD:ng ap= (1. 94D-D), _—|D|2(—fe(q)qdq)
2 dq q
0 0 0
1, —5 1 2 7
S ) - ' —

Wo=2e'ID =2 a6 DI}, e'= . fe(q)qdqu qz{g(q)qdq
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Modified Definition of Gravitation, or Modified Energy
Density W7, due to an Electromagnetic Field

W= Jff waar= [ff v+ 9 ewinar= [[ [ wdrs [[[ 9 @wibar
_fffw dT+ﬁcWr .S = fffw dr, W, =0,0n S

W._—0 Original W, and modified W', energy densities result
W_ > 0; W; <0 Ul in the same total energy W, by divergence theorem

W can be both positive ’ — n

. W_=W_+4+V- -(CW_r
and negative, whereas S T L (CW.r)
W is always positive

V-I_Eg :_47tG2WT _ 41thW T (AW.E), N = TtGC
C C C
4mGW_ 41:GW

V-E, =’V .Ve, (r)=—

T -V (AW, 1) 2=V - (W, ),

y L <<V (AW, H)
C

f— — A — W A
E, = —c2V§r(r) ~ —~W_r, Ve (r)x~ F\{cz'r r, N~=UEG Constant

W~ is much stronger in magnitude than the original energy density W
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Summary: Gravitational E ; and Electric E Fields of an
Elementary Particle with Charge g and Mass m

T T Alternate Energy Densities:
Lo E
g

Z 4 W,and W, =W_+ V- ({tW,)

& (7)) [ Wil > W, Wi~ V- W)

€(r) = eoer(r) = 1/e(7)

y Y = UEG Constant
m/(F)c? = m/ o€, (7 )c?
F, = —Vm'(7)c*=-c>m'yVe, (T)
— F - — — ArGW' AtG _
Eg=m_i=_C2V§T(r)I VEg:_ 2 Tz_c_2V°(<VVL"f')
C
pr— q _
) eEMT |g _ 4AnG{ ., _ R
A7r? ) Eg = — c2 Wit = —yWer
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A Modified/Unified Electro-Gravity Theory for an
Elementary Charge Particle: Key Principles

- Original W, and modified W', energy densities
result in the same total energy W.

- W~ is much stronger in magnitude than the original
energy density W, .

- The new UEG gravitational field E,, is proportional

to the original energy density er as a simple
first-order approximation, with the constant of
proportionality y, called the UEG constant.
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Complete Unified Electro-Gravity (UEG) Solutions for the
Inverse-Permittivity Function and Mass of a Static Electron

E < . Og.(r)  ~W '\{DZ U
E, =—’Ve, (r)~—~W,f, — -~ 1-T= e.(q)qdq
g =1 3 T 81' c2 2c2€ 167( l' €0c f_r
2 r 2
0 %(r’q)z e () = e = 514x 1071041
o(r—)o(’) 4q 24mg)c

2 4

t t t6
22 T a2 614112
2P 242 2913y

e (r)=1— —|—...:J0(t),t:(r7”)1'5

t2 t4 t®
+ —
2P x2 24212 %3 29131 x4

2 2
gz(r)zq—zfgr(r,q)qdqﬂ— o= (50

el(r) 1)k ¢(2k+2/3) 2
W= m(r—r)c —ff ——dT _er_m czz Zk( 2) ,m, = q 5
3211 r €0 8nr? €0 02 (k)" (k+1DBk+1) 81‘(801‘uc

m, =249%x107 x~~1?

With a linear medium:

, 2 tt e
e R TR UYIIPOTR S

Weme — m CZZ( l)kt(2k+2/3)
¢ 22X K13k +1)

Coulomb mass/energy:

I, m I
e, (r)=¢/(r)=1, W=mc? :mucz—”, — =P 23
rm, r
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Inverse-Relative-Permittivity Function Around an Elementary
Charge Particle

1Unified Electro Gravity (UEG) Theory for an Elementary Charge Particle

1 ] L] L]

. ' 2

Energy density=1/(2¢ r)l D Rigorous, UEG Theory with Energy
Density for a Non-Linear Medium

1’ =(119”)f [1}s (q) 2qdq] — &
% Simple Model il 1j€'r
L 1Sl Simple, UEG Theory with
e 0_5- ‘.‘ % (No Zgro Crossing to Conventional Energy Density 1
W \ & NegativeValues) 1/e =1/¢'
= (3.67,0.30) e
\ 7 ; (5.62,0.22)(7.27,0.18) (8.74,0.16)
l\h : : I.n' "/
w : i ! ' .
~ o : ! .
I RN ANANAY

Rigorou’g Model

VARV

s, / | (9.45,-0.15)
(rne) N\ A orovs Model, ‘5'47’4)'2(033 04 "!017)
| s o teuro.0zy Bo40
0 2 4 rir 6 ¢ &
L
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The UEG and Fine-Structure Constants Related by the
Normalized Mass Function of an Elementary Charge Particle

Unified Electro-Gravity (UEG) Theory for an Elementary Charge Particle

1-6_ /\ —
1.4} —
T;;;S Minimum (stable) mass
1.2 (r =1,/3.67;m = 1.5425 m,)
=
...E_ 17 r =(y a%I(24r%e, 2"
£ 0.8} m =q?/(8xc,cry)
0.6}
0.4t
0.2f
0 : :
0 2 4 I‘u/ r 6 8 10
( m, 3_ 3q 3re/2‘rt m’ — q2
m, 64wc’ EO’Ym m, ¢ 8me !
‘H—T —, o= Fine-Structure Constant
re mu
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Dimensionless Relationship Between the UEG Constant,
Mass and Classical Radius of an Elementary Charge Particle —
Origin of the Fine Structure Constant

/
Te — Mo _ 15425, m, =249x107 0 x~ "3 = De_ iy — 9110 kg
m, Zm'L 3.085
—1/3 m, 2 2 3 .
N = =0.1185, | UEG Constant Y =5.997x10°(m/s")/(J/m”) |=
2.49%3.085x10~ A new physical
constant of nature

. . . . . m
m, = electron mass with spin, m; = "'static'" electron mass with no spin = T"

m,3 3¢ 3Px I
() = 423 M= 2. Me = 7 e =20

m, 64mceyym, m, 8mec’r, 8meyer,

! / /
e = 3m(¢)® = 3 x (1.5425)° = 34.590 ~ 1, e —gx 1 he =276.720~ 2
r; m, 4o g r a
2
8 1)
o = Fine-Structure Constant= 9 . l = ST _ 274.072
4regch @ a?

The small (< 1%) of difference between the fine-structure constant
(measured) and the new dimensionless constant from the first-order
UEG theory would be corrected through a more rigorous UEG model

NYU
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Fundamental Significance of the Fine Structure Constant

“... It's one of the greatest damn mysteries of physics: a
magic number that comes to us with no understanding
by humans. You might say the "hand of God" wrote that
number, and we don't know how He pushed His

pencil.” — Richard Feynman

“When | die my first question to the Devil will be: What is
the meaning of the fine structure constant?” — Wolfgang
Pauli

“...Werner Heisenberg once proclaimed that all the
quandaries of quantum mechanics would shrivel up when
137 was finally explained.” — Leon M. Lederman
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Casimir Effect Modeled as UEG Force Due to Residual
Electric Fields of the Free Electrons in a Conducting Plate

Side View

Free Electrons [_Casimir Force | d Conducting
On Surface FC/]\ / Plates
THEOGTEEORTEORTEE =8
Casimir Force F .= UEG Force F,, YT
2’% Skl
L*_AL,%L
!
”
<
iref —%
Unit Cell
Surface View
(Of Each Plate) . Spherical
_— Electrons
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Fine-Structure Constant Derived from the Casimir Effect
Modeled as an UEG Effect — Validations of the UEG Theory

and the Origin of the Fine-Structure Constant

2 2
<w, > - <> _ 4

N 2 44 2 .4
Spln_:l:g 327‘ Eod 647‘ Eod

2

<W, >=<w, > 1 HF<we > 1=2<wW > 1:%
spm——i—E Spm__i SP‘“:iE 327 €0d

2
q m,
<F,> =E, . ,m,=v<w,>m, =
0 1 ueg e e e 321‘(280(14

spln—:I:

2
m
<Fy>=<F, > |+ <Fy> (=2<F)> 1:%
st_+E spln——E spm::}:E 161T Eod

A A hem’A
F,(UEG Force) =<F, >—= Na'm, = F_(Casimir Force)= T T Ao = r/?

Ay 64x €0r2d4

dhceg. 2.067 2 2
= —(—)( =" e a0
re o o 4hceym™

= Fine-Structure Constant
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Spinning of a Stable Static Elementary Charge, Supported by
the UEG Forces Due to its Own Electromagnetic Fields

Spinning Orbit is an
Equivalent Rotational
Electro-Gravitational
Inertial Frame

€(rt) =
QuantumWave Function >-=<__

A Spinning Electron Shown on the X-Y Plane

The oscillating permittivity wave function in the surrounding empty space
complements the central spinning charge particle: wave-particle-wave duality
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Dynamical Model of a Spinning Electron, Supported by the
UEG Forces Due to its Own Electromagnetic Fields: Re-
Confirmation of the Origin of the Fine-Structure Constant

_Sop2_%o ~%0, 9

V_VT—ZE 2(4ﬁ€r)() 2(4ﬁ€r2)(l‘
%o %o e

2

S PONC TR BT R TCN

. 4r
Eg(Total) = Eg(UEG, Electric) = W_( 5

2 4megry r, ™ Iy Iy
2 4 l4
m I, 1 ~m 2r, 2 .
A{qz 3= AYIZ € ~v —‘1 ~ N ze ~ —,0 ~ —_ o = Fine-Structure Constant
2Ty T, r, e Q 1, . o
4r'? 4 . . .
( 3 ) = (—) = Geometrical transform factor between square/circular grid
Tr o
q2 qz r’
""Static'" electron mass without spin=m = ————,» Electron mass with spin=m, = ———, m, ~ 2m), r, ~-¢
8me cT, 8me cT, 2
0 e 0% “e
2
. r v h 4regch ¢ 4rech 1
Electron spin-angular momentum=m_r,v, = q—020, =—, —0, = g (— =~ —g =—,Vge¢
8meycr, 2 T q Vo q o

Eg(UEG, Magneticic)=Egum = -Eg(UEGravitoMagnetic) =—Egy (Next Slide)

E (Total) = Eg(UEG, Electric)+Eg(UEG, Magneticic)+Eg(UEGravit0 — Magnetic)
=Egye + Egum + Egm = Egye = Eg(UEG, Electric)

gue
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Dynamical Model of a Spinning Electron, Supported by the
UEG Forces Due to its Own Electromagnetic Fields: UEG
Force Due to Magnetic Field is Negative of That Due to
Gravito-Magnetic field

n = A n = A — ExH ~2ngsin®  » Asi
Hg =12 hq ,H=0 usssin6+r usscose,E:rLz,v(EM): ExH — s S0 :d)hsmﬂ
2m, 47cr 27r 4rer LT qr m,r
(2€| ")
= h m m h
S=72—=m/rxv=—2rxv=2—Lrv, sin0, V(QM) =
2 ¢ 2 2 ¢ QM) d)mersin(-)

2 2.2
RS o _peps o pRRTq

_ NS T .
E,jm=—TV<(Zp|H|")>=—r = =
sum 2 32n’r® T 16wr® 64w’ m>r®
f sin 0d0
0
E, =i EP)=—f a* Poy =—€V-E,, =— 9 G, =7 = poy V(EM)
gue 2 32ﬂ2€r4 > Fvu gue 161‘(21'5 2 gu gu vu
_ ~ 10(rHgq) 2hsin O 21 sin O
Hy, = 0Hyyg, —— 2 =p v, (EM)=— "4 2207 g = V100
r 16"m r 64" m,r
232
B, ——p<vxH, >=—uv(QM)xH, =#uw,(QMH, =" _ g
gm = W gu - = TH gu = 'HWV¢ g0 = 2 26 eum
€
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Dynamical Model of a Spinning Electron, Supported by the
UEG Forces Due to its Own Electromagnetic Fields: Origin
of the Energy-Frequency Relationship of the Quantum

Theory and the Electron g-Factor
Approximate Model:

2
h ke hv
mévorﬁ :E’ Energy =W = mec2 ~ 2méc2 = -~ ’:r—o =hwy > hw,| vy ¢, wy X w, m, 2mé
0°0 0

Rigorous Model:

Transformtion between external (unprimed) and its equivalent rotational (prime) inertial frame:

Lo Y t / t’ 1
el(@t=Bs) _ (i(wt—'s") +s'vg /et s+t ,BX(s =2mry) = 2m, B =

eI

w:wlzw_ﬁvfz _Vo/zro ol wg,wo—w(l N)———w,N—%>>1
Vo \/1 Vo \/1 Vo fo Yo
c? ¢’ c? c?
Energy (W) — UEG wave frequency (w)— electron g —factor Relationship :
=" cmlvgry iy = dvgr =0 g m, = gml, W=m,e? = gmle? =ge - " = (" )(V" “HE)
1
1——) ’
=h ‘*’01 %:hw T %:hw 11 %, Energy=W=mec2=hw, %_1:%:21% _2£
- —3) 1-—3) 1+ ) UL
N N N
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UEG Theory: Origin of Other Fundamental Quantum
Concepts

- The fine-structure constant «, relates the elementary charge q and
Planck’s constant 7 (given c, €p), and its value is predetermined as
per the UEG theory.

- Therefore, the elementary charge g must take a fixed value
(quantized charge), given a fixed i (quantized angular momentum),
and vice versa. g and h are not independent parameters.

- The UEG fields of one electron, due to its non-linear nature,
would mix with that of an interacting, colliding electron, or the
fields of an interacting electromagnetic/light radiation, resulting in
frequency shifts

- This would physically explain frequency shifts in the photo-electric
eftect, as well as iIn Raman and Compton Scatterings, under a
unified theoretical/physical framework
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Unified Electro-Gravity (UEG) Theory of an Electron, and
Origin of the Fine-Structure Constant and Quantum
Concepts: Summary

- The new UEG theory self-consistently models a
stable electron structure.

- A dimensionless constant deduced from the UEG
theory is shown to be closely (numerologically)
related to the fine-structure constant of
electrodynamics.

- The Casimir effect is shown to be a UEG effect. This
re-validates the UEG theory, and its relation to the
fine-structure constant.

- The UEG theory also self-consistently models a
spinning electron, sustained by the UEG effects of its
own electro-magnetic fields.
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Unified Electro-Gravity (UEG) Theory of an Electron, and
Origin of the Fine-Structure Constant and Quantum
Concepts: Summary (Continued)

- The complete UEG model of the spinning electron
re-validates the UEG theory, and reveals that the
new UEG theory is the physical origin of the fine-
structure constant, as well as of many fundamental
guantum concepts and phenomena.
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Supplementary Slides:
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Generalization of the UEG Theory to Model
Other Charged Particles

- The fixed UEG constant y is replaced by a general
UEG function y(r), dependent on the radial
distance (r) or equivalent energy density.

- The general UEG function y(r) maybe discretized
into fixed constants y; for different ranges of radius
or equivalent energy density.

yme 2

- Extending the dimensionless relationship

(04
VLL

would result in having stable charged partlcles

oflmcreasmg mass m; (and other close masses m;;)
with proportionately smaller classical radius 73,
associated with appropriately smaller UEG constant

Vi
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A Generalized UEG Model: A General UEG Parameter y(7),

as a Function of Radial Distance (r)

:’I T T I:"' 1
,='",12 Y(r—> 2, D— 0)=y,~0.6x10° (ms™)/(Jm™)
General Function ¢ )
v(r)
Stair-Case
Model
[ gt {
Y, (Level 2) l
=r ]
r=r
10 e
r=r
72=y1(r'1orr10}3
_ g B Hes 8
Y315 20/ 20) =Y1{F16/T10) (M 20/ T20) | |
S B e B Bk 8 r=r,. 42
143V 30/ 30) =74 (F 40/ 10) (Fg/Ta0) (F3g/F30) 0 r=r,
0 6

2
-Log10(rlr12)
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For a Neutral Particle: Fora Charged Particle(Shownin the Diagram):
i 1s the Outer-Most Level 1 is the Outer - Most Charged Level
Having a Charge that

Sheilds another Opposite .-~ oo

-
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Energy Levels of Particles Associated With Distinct
Levels of Radial Regions
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General
Level |

Shell j=2
—— —
Details of the Radial Region for One Energy Level (i), Having Shells (j)

e rd

of Finer Structures with Critical Radii r; and Associated Mass/Energy Sub-
Levels my
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Generalization of the UEG Theory to Model
Other Composite Charged/Neutral Particles

- A neutral particle maybe synthesized by enclosing an
elementary charge particle by another charge layer of
equal magnitude but opposite sign.

- A stable radius for the enclosing charge exists for each
level (i), referred to as the “meson shell” (in reference to
its frequent use for mesons), resulting in a synthesized
neutral particle with significantly reduced mass
compared to the mass m; of the original charged
particle.

- A new charged particle may be synthesized, by having an
original elementary charge particle enclosing a
synthesized neutral particle.

- The above mechanisms can then be extended to
synthesize other charged/neutral particles with
increasing number of charge layers
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Composite Charge

: _ __atLevel 1'>1, Shell §

CI‘IJ,‘I

| __Composite Charge
’ Effective Mass as

/ Seen at Level 1

“Meson”\ / (md
Shell =\ /—Synthesized
e Neutral Mass
(msni )

A Synthesized Neutral Body at Level |
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| Synthesized_ |
Neutral Body at

(Level 1) e g T s Level 1'>1
/7

/ .
) Composite Mass

N - m

A General “Composite” Positive Charged Body Seen at
Level i, Shell (j=1,2)
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Level-Shell Charge Structure for the UEG Model of an Electron

Level-Shel

N. Das, Applied Physics Colloquium, Tandon School of Engineering, NYU, March 08, 2022

Level-One

Level-Two

Level-three

Shells
Meson Two

One

Shells
Meson Two

One

Shells
Meson Two

One

Charge Structure for the UEG Model of a Proton
Level-One Level-Two Level-three
Shells Shells Shells
Meson Two One Meson Two One Meson Two One
+
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Level-Shell Charge Structure for the UEG Model of a Neutron

Level-One Level-Two Level-three
Shells Shells Shells
Meson Two One Meson Two One Meson Two One

- +

Level-Shell Charge Structure for the UEG Model of a Muon

Level-One Level-Two Level-three
Shells Shells Shells
Meson Two One Meson Two One Meson Two One

[ ] [ ] +
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Level-Shell Charge Structure for the UEG Model of a Charged (+/-) Pion

Level-One Level-Two Level-three
Shells Shells Shells
Meson Two One Meson Two One Meson Two One

+/- - | +

Level-Shell Charge Structure for the UEG Model of a Neutral Pion

N. Das, Applied Physics Colloquium, Tandon School of Engineering, NYU, March 08, 2022

Level-One Level-Two Level-three
Shells Shells Shells
Meson Two One Meson Two One Meson Two One

- + - +
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Similar UEG Level-Shell Models of Other Particles (Baryons):

Table |
UEG Shell Model of Baryons

MName

Energy I_Energy (Est)

Level One

Configurs

tion

Level Tw

Configuration ILe vel Thre

[Ia) [

Weson Shell

Shell 2

Shel 1

Meson Shel

Shell 2

Shell 1

e Config.

ration

Level Fou

Meson Shel

Shell 2

Shell 1

fdesan Shel

Shell 2

r Configuration

Shell 1

9383 9383

—

939 6

—

1114 5

=

22858

5619.8

11994

1199 4

1199 4

1

2353

it

it

2353

5806 8

5806 &

[+

5806 8

13202

Ht

e

|t

i

HalS

-
=

{1 ng‘

$

—t=
==

Cy
[ Plel+

—+

FHH T

[1 [T]lm

Lower block for selected J=3/2 baryons as examples
Compare J=3/2 baryons with cormesponding J=1/2 baryons, in terms of their relative charge structure

They are different

Top block for regular J=1/2 baryons

wivalent charge states ofthe same composite structure. Although the two charge states are aquivalent

alectically, but with 'splnning they lead to different imaanetically} dvnamic states, having somewhat difesrant energuimass.
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Similar UEG Level-Shell Models of Other Particles (Baryons):

Name Energy [Energy (Est) Calculations
(ev) [MeV)

[ 9383 9383

i 9366 9306

AOQ 1115 11145 J1740/2°0 18970 117/0.11+939 6=1114 5 _Msson factor 0 188, Level 3

A -k | 2286 22858 [1816-9396 5.8

A0b | 5620 5619.8  [4242+1916/2+930 8/2=5619.8

>+ | tre9 11994 J1816/2%0.26970.117/0.11+930 6=1129.4_Mssan factor. 0 260, Level 3

x0 1102 11994

> — | o7 11994

++ () 2454

e+ | 2453 2353 |1740/20.18/0 1170.255/0.162=2353 _Meson factor:0.169, Level 3

2cO | 2454 2353

25 + | ss07 58068 4420+ 1816/2+030 6/2=5806 8

b0 5806.8

20 — | ss815 5806.8

=0 1314 13202 J1816/2°0.26970.172/0.11+938.3=1320.2_Meson factor. 0 260, Level 3
13202
2501 J1740+039.6/2)0.95°0 193/ 162=2501._Meson factor_0.95 (alphg c=471), Level 2
2501
2587 i 1816+939.6/2)"0.95%0 193/0 162=2587. Meson factor 0.85 (alpha c=4 87, Level 2
2587

34052  N1816/270 269/0.1170.255/0 162=2495 2 Meson factor: 0.260 Level 3.
5706.5 §i4242/2%0.188/0.0870.117/0 11+839 6/2)*(1.0)*0 183/0 162=5786.5 Meson factors 1.0 (alpha_c=10.37), Level 2,

0.169, Level 4

=b — 5796.5
QC‘O 2695 26454 1816/2°0 269/0.1170 193/0 162=26454 Meson factor: 0 269, Level 3.
Oh — | &i6s 5123 J(4242+1818/2)°0.95°0 117/0.11+339.6=_Meson factor 0.35 (alpha c=532) Level 3
A+ 1232
= + 1383
%0 1384
> — 1387
2o+ | o517

c0 2518
=0 1531
= 1535

Refer to the UEG synthesis rules for different particles (sections Il-VI). The mass/energy formula associated in the synthesis of a particular
particle maybe evident from its calculation shown above. For example, the specific calculations for the particle (=0 Jare explained
in the following:

Step 1: Neutral Particle of Kind 1, at level 3 (see sectionIV):

myy =W, /2=1816/2MeV (Table V), m',; = W5, / 2 =1740/2 MeV (Table V),
a.=my /m' 3 =m_/m' 3 =1044, a, = 0269 =a,,, (Table V, Fig.7),

My =, M. =, iy = 1816/ 2% 0.269 MeV

Step 2: Composite Charge Particle, at level 2 (see section VI):
Myy = W5, = 938.3 MeV (Table V, assume full mass with spin for the level 2),
£.35 = 0.172, 5,55 =0.11 (Table V),

1,5 = miny + (g3 / Era0lEree =1816/2%0.260%0.172/0.11 MeV.

Step 3: Neutral Particle of Kind 1, at level 1 (see section IV):

My — Mga. M’y —W5 /2 —=0.5/2 MeV (Table V),

@, =m./m'y >>1, x,, =1 (Fig.7),

My = Q. S= i, = i, = 1816/ 2%0.269%0.172/ 0.11 MeV=1320.2 MeV=mass of the particle =,.
(Notice that this last step is a trivial approximation. Such a trivial approximate step

for synthesis of a neutral particle at the level 1 may not be explicitly shown in the

above calculations table.)
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Unified Electro-Gravity (UEG) Theory:
Application to Astrophysical Problems

- The UEG theory is successfully apﬁlied to support central
acceleration in spiral galaxies, with the UEG field produced due
to the energy density associated with stellar light radiation.
(Presented in AAS 235 meeting, Jan 2020)

- The UEG theory is also applied to model excess gravitational
mass in galaxy clusters, with the UEG field produced due to the
energy density associated with the cosmic microwave
background (CMB) radiation. (Presented in AAS 236 meeting,
June 2020)

- The UEG theory is similarly applied to cosmology, by
considering the UEG field produced due to the energy density
associated with the cosmic microwave background (CMB)
radiation, to model the accelerated expansion of the current
universe. (Presented in AAS 237 meeting, Jan 2021)
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UEG Model for "Flat Rotation™ in Spiral Galaxies

N. Das, Applied Physics Colloquium, Tandon School of Engineering, NYU, March 08, 2022

' Observed _‘

(Proposed Theory,
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The UEG Constant Deduced from Specific Galaxy Data

Galaxy NGC2403 Surface Brighthess Profile

2 Average UEG constant deduced from K- and U-band data: y = (y,, +
o 1l yu)/Z 0.66 X 103(ms~2)/(Jm~3) ~UEG constant from electron model
§ ) ] Measured Data (K-Band) (Munoz-Mateos+, 2007)
Ty M | — 1Ur Fit (u_ =43x107/r=s x10"°/) i
® ] '
2 g 0 e "R Fit (11, =1.92x107"x €™, R=61Arcsec) |
0 \
'"2 1.2F ".‘ — 2.5Iog10[u(Linear Scale)]=u(l\flag/Arcsec2) 4
X ";",_“‘
m:i‘ 1r Distance to galaxy=3487kpc~11.4M light-years
¢ 08 .
Em al \ K-Band correction factor A= 10(+837328)/25 = 417
0 UEG constant y;, = A, X 52.59 x 103/5,
§ 041 =0.51 X 103(ms~2)/(Jm™3) I
So2k 0 e e
w | e e T e e
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The UEG Constant Deduced from Specific Galaxy Data

Galaxy NGC2403 Surface Brightness Profile

1
Average UEG constant deduced from K- and U-band data: y = (y,, +
0.9k [1.)/2=0.66 x 103 (ms~2)/(Jm~3) ~UEG constant from electron model | -
08 Measured Data (U-Band) (B.M.H.R. Wevers+, 1986)
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Luminosity Distance (Delta-Magnitude) as a Function of Red-Shift

o o
»

5.0x log A UDL (A-mag)

|
=
2]

N. Das, Applied Physics Colloquium,

UEG Cosmological Model of Accelerated Expansion

2 — _ UEG Model
(No Dark Matter/Dark Energy)

- (Q,=4.9%, © =0.230,, Q =94%)

Ref: A. G. Riess, AJ 1998, with
supernovae measurements

-
e ¢

Q,,=1.00, 2,=0.00
(A. G. Riess +, 1998, with Measurement)

- Standard Model “h““u

i (With Dark Matter/Dark Energy) "
i Q,,=0.24, 2 =0.76

B oo Q,,=0.20, @ =0.00
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Z
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Luminosity Distance (Delta-Magnitude) as a Function of Red-Shift

UEG Cosmological Model of Accelerated Expansion
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Luminosity Distance (Delta-Magnitude) for Larger Red-Shift

UEG Cosmological Model of Accelerated Expansion
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Luminosity Distance (Delta-Magnitude) as a Function of Red-Shift

UEG Cosmological Model of Accelerated Expansion
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A Unified Electro-Gravity (UEG) Theory of Nature:
Conclusions

- The UEG theory unifies gravity, electromagnetics,
guantum mechanics, and provides a unified paradigm to
model all particles in the standard model of particle
physics.

- The same UEG theory also models astrophysical
problems, such as galaxy rotation, cosmology, without
invoking the hypothetical dark matter or dark energy.

- The current UEG theory is still not fully rigorous. A fully
rigorous version, Unified Electro-Gravito-Magnetic
(UEGM) theory is needed to rigorously model all static
and dynamic electro-gravitational problems.

-  Thank You.

TANDON SCHOOL
OF ENGINEERING

N. Das, Applied Physics Colloquium, Tandon School of Engineering, NYU, March 08, 2022 (?’ NYU



	A Unified Electro-Gravity (UEG) Theory of Nature��A New Electromagnetic Theory of Gravity,  and its Application to a Complete Model of the Electron  
	Outline of Presentation
	Coulomb’s Law and the Electron
	Structure of the Electron
	Origin of Electron’s Mass
	Answers for a Self-Consistent Electron Structure   
	Answers for a Self-Consistent Electron Structure: �Newtonian/Einsteinian Gravitation Needs to be Modified    
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Relating Permittivity of the “Empty Space” to the Gravitational Field   
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Energy Density  𝑾 𝝉  in the Non-Linear Electro-Gravitational Field of an Electric Charge
	Modified Definition of Gravitation, or Modified Energy Density  𝑾 𝝉 ′ , due to an Electromagnetic Field 
	Summary: Gravitational   𝑬  𝒈  and Electric  𝑬  Fields of an Elementary Particle with Charge q and Mass m 
	A Modified/Unified Electro-Gravity Theory for an Elementary Charge Particle:  Key Principles
	Complete Unified Electro-Gravity (UEG) Solutions for the Inverse-Permittivity Function and Mass of a Static Electron 
	Inverse-Relative-Permittivity Function Around an Elementary Charge Particle   
	The UEG and Fine-Structure Constants Related by the Normalized Mass Function of an Elementary Charge Particle
	Dimensionless Relationship Between the UEG Constant, Mass and Classical Radius of an Elementary Charge Particle – Origin of the Fine Structure Constant  
	Fundamental Significance of the Fine Structure Constant  
	Casimir Effect Modeled as UEG Force Due to Residual Electric Fields of the Free Electrons in a Conducting Plate    
	Fine-Structure Constant Derived from the Casimir Effect Modeled as an UEG Effect – Validations of the UEG Theory and the Origin of the Fine-Structure Constant      
	Spinning of a Stable Static Elementary Charge, Supported by the UEG Forces Due to its Own Electromagnetic Fields   
	Dynamical Model of a Spinning Electron, Supported by the UEG Forces Due to its Own Electromagnetic Fields:    Re-Confirmation of the Origin of the Fine-Structure Constant   
	Dynamical Model of a Spinning Electron, Supported by the UEG Forces Due to its Own Electromagnetic Fields:    UEG Force Due to Magnetic Field is Negative of That Due to Gravito-Magnetic field   
	Dynamical Model of a Spinning Electron, Supported by the UEG Forces Due to its Own Electromagnetic Fields:    Origin of the Energy-Frequency Relationship of the Quantum Theory and the Electron g-Factor  
	UEG Theory: Origin of Other Fundamental Quantum Concepts     
	Unified Electro-Gravity (UEG) Theory of an Electron, and Origin of the Fine-Structure Constant and Quantum Concepts:  Summary 
	Unified Electro-Gravity (UEG) Theory of an Electron, and Origin of the Fine-Structure Constant and Quantum Concepts:  Summary (Continued)
	Supplementary Slides:  ��
	Generalization of the UEG Theory to Model Other Charged Particles
	A Generalized UEG Model:  A General UEG Parameter 𝛄 𝒓 , as a Function of Radial Distance (r)
	A Generalized UEG Model:  A General Energy W(r) or Mass (m(r)=W(r)/ 𝒄 𝟐 ) Function, for Different Radial Distance (r) or Equivalent Energy Level (i) 
	A Generalized UEG Model:  A General Energy W(r) or Mass (m(r)=W(r)/ 𝒄 𝟐 ) Function, for Different Radial Distance (r) or Equivalent Energy Level (i) 
	Generalization of the UEG Theory to Model Other Composite Charged/Neutral Particles
	A Generalized UEG Model:  A General Energy W(r) or Mass (m(r)=W(r)/ 𝒄 𝟐 ) Function, for Different Radial Distance (r) or Equivalent Energy Level (i) 
	A Generalized UEG Model:  A General Energy W(r) or Mass (m(r)=W(r)/ 𝒄 𝟐 ) Function, for Different Radial Distance (r) or Equivalent Energy Level (i) 
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Unified Electro-Gravity (UEG) Theory: Application to Astrophysical Problems
	UEG Model for “Flat Rotation” in Spiral Galaxies 
	The UEG Constant Deduced from Specific Galaxy Data
	The UEG Constant Deduced from Specific Galaxy Data
	Luminosity Distance (Delta-Magnitude) as a Function of Red-Shift
	Luminosity Distance (Delta-Magnitude) as a Function of Red-Shift
	Luminosity Distance (Delta-Magnitude) for Larger Red-Shift
	Luminosity Distance (Delta-Magnitude) as a Function of Red-Shift
	A Unified Electro-Gravity (UEG) Theory of Nature:  �Conclusions

