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Abstract In the Bohr Atom, the electron with mass m,, and
charge e encircles the proton with mass M, ~ 1836m,, and charge
—e. The radius of the circular orbit is r.

The electric attraction between the electron and the proton

1 €

2 >

47T80 r

is balanced by the centrifugal repulsion of the electron from the

center. The electron speed is v, and the centrifugal force is

As the electron accelerates towards the proton, the electron
radiates photons, and looses energy to the proton. That loss is so
great that the electron should spiral into the proton in a fraction
of a second. And yet, it does not.

Clearly, the electron energy in its orbit does not change. But why?

Bohr proposed that the electron orbits can defy Electrodynamics
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because they have angular momentums that are discrete integer
multiples of 7.

Consequently, the orbits are occupied by standing waves, and no
radiation takes place in them.

However, while the standing wave argument is pure hypothesis,
the radiation by an accelerating charge is a fundamental fact of
electrodynamics.

In 2014, we submitted! that the electron's lost radiation is
returned by the proton. The proton must be orbiting the center to
be accelerating, and to shower the electron with photons.

At the center, the proton "sees" a static electron towards which it
is electrically attracted, and from which it is centrifugally
repulsed, due to the circular motion.

Clearly, the Proton has its own orbits, in which it accelerates
towards the electron, and showers the electron with radiation.

If p is the radius of the proton orbit, and V is the proton speed in
that orbit, the electric attraction between the proton and the

electron imagined at the center

1 €

47T€0 ? ’

is balanced by the centrifugal repulsion of the proton from the

! H. Vic Dannon, Radiation Equilibrium, Inertia Moments, and the Nucleus Radius in the
Electron-Proton Atom Gauge Institute Journal, Vol.10 No 3, August 2014,




Gauge Institute Journal Volume 17, No.1, February 2021 H. Vic Dannon

center

2
M,
P

Assuming that the power of the energy radiated by the proton into
the electron field equals the power of the energy radiated by the
electron into the proton field, we showed that

The electron-proton Atom is electrodynamically stable if and only if

the electron and proton inertia moments are equal

2 2
m,r° ~ Mp,o

This equality determines the radius of the proton’s orbit, which is

the Nucleus Radius of the Hydrogen Atom:

P ;Z ~ (1.221173735)10 12
p

The Proton’s Period is

T ~ Tl ~ (2105
v M, 6.546

~ (3)10710

The Proton’s Angular Velocity is

(M
~ p 15 - 16
0, & w i ~ (3)10°(6.546) ~ (2)10

The Proton’s Quantized Angular Momentums are
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/M
MQ p? ~ nhi|—L ~ nh(6.546)
me

The Hydrogen Atom includes the proton orbits. These satisfy the

force balance

1 €

M QPp ~ —.
Pomn 4me, p?

The Magnetic Energy of the Hydrogen Atom in its n Orbit

1 1 1 1

magnetic,T :—2,“0 22—: 2/”LO n22_
: L . . . 1 62
is negligible compared with its electric energy Uelectric,rn = o
0'n

——|—=| ~ —(4.239835449)107.
n2 2w (137 2

2
Umagnetic,rn . 11 [ 1 ] 1
n

electric,r,

The Electron's Kinetic Energy in its n™ Orbit equals Electric

1 1 ¢
Energy at 7, lmevg ~ = °l.
2 24me, T,

The Proton's Kinetic Energy in its n Orbit equals Electric

1 s 1 1 €
5Mpvn —

Energy at p, N T )
0 ™n

The Electron's Kinetic Energy in its n™ Orbit equals the Zero

Point Energy of n Photons with w_
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2
Lo ~ 1 1@ o1 13.61902314)ev
2 24me, v, n?
—_—

4
[me J (~ L) of the Proton's Kinetic Energy in its n” Orbit

equals the Zero Point Energy of n Photons with

2
L 1 1.1 e

n ~ =
2 " 6.54624me, p,
—_—

~ L (80.1498413)eV].
’fl2
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1.
The Electron, and the Proton in

their First Orbits

Consider an electron with mass m_, and charge e, in the first orbit
of radius 7, at frequency v,, and speed

v = win = 27T,
And a proton with charge —e, in orbit of radius p,, frequency Q,,

and speed V,

An electron with charge e, orbit radius 7; ,frequency v, , and speed
v, = ac = wyr; = 27y, and a proton with charge —e, orbit radius

p, , frequency Q1 , and speed V1
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The centrifugal acceleration of the electron is
2

v

12
= w;n.

n

The centrifugal acceleration of the proton is

Vi e

— = Qip,.

Py

2. ~ 02

1.1 win ~ Qp,
Proof: From [Danl],

pl ~ me

T Mp

O M,

w12 m,

Therefore,

The centrifugal repulsion on the electron is

2
mv—l—mw27’
e — 11
n

And the centrifugal repulsion on the proton is
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V2 )
M, ,0_11 =M Qip,.
1.2 M Qfp, ~ 1836m,win
M Q? M
Proof: p 101 ~ —2 ~1836.0
mun o m,

Ignoring the magnetic forces,

2
1.3e m ewfrl ~ L &
47’(’80 7“12
1 €2
1.3p M Q%pl ~ —
P 471'80 p12
1.3 1.3e, and 1.3p are equivalent to each other
Proof: Since ]\Ipﬂfp1 ~ 1836m wir, and p; ~ 1’ 18136.D

To find v,
1

m,(w,r)r(wyn) = F&toe .

Substituting £ for the electron's angular momentum m_ v 7,
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m, (wyry ) (W) & ¢’
Y
hv, ~ ! e’
4me,
Hence,
1 ¢
v, R —
4me, he
_V_/
~1/137
~ 3,108 & 2,189,789m /sec
137
1l.4e v, R L3 10° ~ 2,189,789m /sec
137
To find V,
1
M (Q1p1)Pl(Q1p1) ~ e’
P dme,

The Proton's angular momentum is

Mpvipl = Mp (le1 )Pl

10
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1
= mg(wyr)r; (1836 )4 ~ 6.546h
[ ——

h
Therefore,
(6.546R)V, ~ L o2
4me,
Hence,
1
V. ~ ——w
L6546 1
~ L2,189, 789m /sec
6.546
~~ 334,522m /sec
That is,
1.4p V, &~ ! v, =~ 334,522m /sec
' VT 6sd6 1 T
In the Bohr Atom

To find 7, from 1.3e,

Hence,

11
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(1.05457266)10~ 3

= 137
(9.1093897)107%3 - 108

= (5.286722791)10 "'m
That is,

h? 4me
1.5e "R — 0
2 m

~ (5.286722791)10 "'m

(&

To find p,,

me

M

p

P =1

1

~ (5.286722791)10 1 ——
42.85

~ (1.23377428)10 *m
That is,

1
42.85

In the Bohr Atom,

r ~ (1.23377428)10 *m

1.5p P~

P

To find w,,

v 2,189,789m/sec
n (5.286722791)10 'm

12
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~ (4.142053757)10'°radians /sec

That is,
1.6e w, ~ (4.142053757)10" radians/sec
To find Q) = K,
Py
M
Q = w, [—p]
me
~ (4.142053757)10'%(6.546)
~ (2.711388389)10' " radians/sec
That is,
1
M |4
1.6p Q, =~ w, ;P ~ (2.711388389)10" radians /sec
In the Bohr Atom,

2=

To find the frequency of the electron motion v, = ;}—1
s

LY (4.142053757)10"%radians /sec
L on 2m

13
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~ (6.5922833)10" cycles/sec
That is,

1.7e v, ~ (6.5922833)10" cycles/sec

The frequency of the proton motion in its first orbit is

Q, (2.711388389)10" radians /sec
o 2
~ (4.31530864)10'radians/sec
That is,
0 16.., 1;
1.7p o (4.31530864)10 °radians /sec
s
In the Bohr Atom,

—D< 0

The time period of the electron's in a first orbit cycle is

1 1

~

v, (6.5922833)10" cycles/sec

[
|
.

~ (1.516925099)10 *Osec/cycle
That is,

1.8e t, = LN (1.516925099)10 '®sec/cycle

vy

14
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The time period of the proton in a first orbit cycle is

1

~ (1.516925099)10 16 ——
6.546

~ (2.31733134)10 "sec/cycle

That is,
1
m 4
1.8p L~ o] =~ (2.31733134)10 " sec/cycle
p
In the Bohr Atom,

=%

15
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2.
The Electron, and the Proton in

their n'* Orbit

In the n'* orbit, the centrifugal acceleration of the electron is

2
= w,r,-

2
Y _
n
T

The centrifugal acceleration of the proton is

V2

Pn
2. O2

2.1 wir ~ Qo p.
Proof: From [Dan],

p_ ~ me

T, Mp

@ M,

wfl - m,

Therefore,

16
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2
ann% M, T —1.0

2
wnrn me Mp

The centrifugal repulsion on the electron is

And the centrifugal repulsion on the proton is

2

Vn 2
M,—=MSp,.

Pn,
2.2 Minpn ~ 1836m€w2rn
MQp M
Proof: P ~ —L ~1836.0
mewirn me
Ignoring the magnetic forces,
2
2.3e mewirn A L &
47T80 7‘3
2
2.3p M2y ~
p 47’(’50 pi

e "n'n?

where M inpn ~ 1836m w*r

17
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2.3 2.3e, and 2.3p are equivalent to each other

To find v, , from 2.3e,

1
.

me (wnrn )Tn (wnrn) ~ Are
0

Substituting nh for the electron's angular momentum m v 7,

e'nn?

11 ¢

" ndme, he

S —
U

~ l2, 189,789m /sec
n

That is,

2.4e v R lvl ~ l2,189, 789m /sec
n

" n

To find V,, from 2.3p,

1
e’.

M (Q 0 ~
»(2,0,)p,(2,,) e,

The Proton's angular momentum is

18
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= [%m ] w [%JZL r2 me
m, ]| "|m "M
e € p
1
= [%m ] w [%JZL r2 me
m, ]| "|m "M
e € p
1
= m,(w,r,)r, (1836)4 ~ 6.546nh
—_—
nh
Therefore,
(6.546nh)V, =~ L o
e,
U S S S
" 1 6.546 4me, hic
~V,
1
~ —334,522m /sec
n
That is,
1 1
2.4p V.~ =V, = —334,522m//sec
n n
In the Bohr Atom,

Po<3

To find r , from 2.3e,

19
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~ n?(5.286722791)10 ''m.

That is,
2.5e r o~ n*rn o~ n*(5.286722791)10 'm
To find p,,
~ r me
Pn BTy M,
~ n27“1 M
P
~ n2p1
~ n?(1.23377428)10 m
That is,
2.5p p, ~ n’p, ~ n*(1.23377428)10 *m
In the Bohr Atom,
5=0
To find w,,

20
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1

That is,

—3(4 142053757)10'radians /sec

1
)

2.6e w, ~

(4.142053757)10'°radians /sec

To find O, = 2,

That is,

21
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2.6p Q =~ %Ql ~ ig(2.711388389)1017radians/sec

n
n n

In Bohr Atom,

<1

To find the frequency of the electron motion in its n orbit is

(4.142053757)10'°radians /sec
2T

Q

§w|'_‘

1

~ —(6.5922833)10 cycles /sec
n

That is,

2.7e v, ig(6.5922833)1015cyc1es/sec

n

The frequency of the proton motion in its n'® orbit is

3
Q

1%
n3 2m

22
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1 (2.711388389)10' "radians/sec
R 27

% (4.31530864)10'°radians /sec
That is,
2.7p 2—” R~ —3(4 31530864)10 °radians/sec
i
In Bohr's Atom,
I
7

The time period of the electron in an n'* orbit cycle is

1 3 1
v, (6.5922833)10'°cycles/sec

~ n°(1.51692509)10 *%sec/cycle
That is,

2.8e f= n3(1.51692509)10 ¥sec/cycle

The time period of the proton in an n'® orbit cycle is

1
m, ]4
Mp

Tnztn[

23
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l
300
<|2
=

~ 3
NnTl

~ n3(2.31733134)10 " sec/cycle

That is,
2.8p '~ 0T ~ n®(2.31733134)10 sec/cycle
In the Bohr Atom,

Tt

24
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3.
The Magnetic Energy in the First
Orbits

3.1e The Magnetic Energy of the Electron Current in its
First Orbit

1 2.2
Ue—magnetic T4 HoTi€

1
(4m)?

2.2 1
i

Proof: In its first orbit, the electron turns v, cycles/second, and
constitutes a current

I, = ey
The Magnetic Energy of this current is [Benson, p.486]

1r 12,

9 eve

By [Fischer, p.97]

77712 1
5 Moy -

L =y —1L —

Thus, the magnetic energy due to the electron motion is

2 2,2

11 —1
2 2“071(67/1) — 4“0716 "

25
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= 4'“06 n "
1 1
= 5 ,uovlzeQ —.0
(4m) 1

3.1p The Magnetic Energy of the Proton Current in its

First Orbit
2
Q
_ 1 21571
Up—magnetic _ 4'“0'016 [27_‘_]
1 99 1
= woVier —
)

: ) Q
Proof: In its first orbit, the proton turns —! cycles/second, and

2

constitutes a current

17 72
3 Lyl
By [Fischer, p.97]
2
_ T

Thus, the magnetic energy due to the proton's motion is

26
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2 2

Q Q

11 Sl B D A}
22”0'01[6271‘] — 1 Hohe [2#]

1 1
= Ve

(4m) Py

3.2 The Magnetic Energy of the Hydrogen Atom is

1 991 1 99 1

Hovye” — = I
N o

(4

Proof: By 1.1, vlzl = VEL.D
N P

3.3 In the First Orbits, the Magnetic Energy is Negligible
Compared with the Electric Energy

Proof:
1 9 91
Umagnetic _ (47‘_)2 1
Uelectric 1 é
e, 1
2t
1ty
47 all 20 1
/¢ —
n

27
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11,
:——’Ul
47‘(’02

11(1 )
= ——|—c
A 2| 137

11y
471137

~ (4.239835449)10 .0

28
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4,
The Magnetic Energy in the n*
Orbits

4.1e The Magnetic Energy of the Electron's Current in its

n* Orbit
1 2.2
Ue—magnetic = J "€ Yy
1 9 9 1
= puse” —
9 n
(47) T

Proof: In its n® orbit, the electron turns v, cycles/second, and

constitutes a current

Ie:eun

The Magnetic Energy of this current is [Benson, p.486]

1r 12,

9 eve

By [Fischer, p.97]

2
T

27rrn

Le - 'UO %/“LOTn'

Thus, the magnetic energy due to the electron motion is

2 2., 2

11 _ 1
53 ot (ev, )" = T, EY,,

29
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4.1p The Magnetic Energy of the Proton's Current in its n*
Orbit

2
Q
— 2 n
Up—magnetic - i'uOlon6 [27’(’]

1 1
= 5 /‘0‘4362 —
(4m) P

: ) Q
Proof: In its n® orbit, the proton turns 2—" cycles/second, and
T

constitutes a current

Q
I =—e—"2
b 2

The Magnetic Energy of this current is [Benson, p.486]

17 72
3 Lyl
By [Fischer, p.97]
2
_ 7I-pn 1

Thus, the magnetic energy due to the proton's motion is

30
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2 2
Q Q
11 n — 1 2
Eiﬂof’n[eg] = kol [g]
1 1
= Q'MO nQ 2 — L
(47) Pn

4.2 The Magnetic Energy of the Hydrogen Atom in its n'

Orbit
1 9 9 1 1 9 9 1
vet— = Vie® —

(4m)?

n

Proof: By 2.1, vzl = Vfi.lj
T o,

n

4.3 The Magnetic Energy of the Hydrogen Atom in its n™
Orbits is Negligible Compared with the Electric Energy

Proof:

2 2 1
Povie” —
9 n
magnetic (477') Tn
2
electric 1 g
4me, T,
2t
1 "
= — e
4r 88 1
1/ —

31
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_ 115
47‘(’02
1 1(1 T
:——2 —'Ul
mTeeln
_rafra Y
7Tc2 n2 137

111y
n? 2w 137

(4.239835449)10°°.0

~
~

1
n?

32



Gauge Institute Journal Volume 17, No.1, February 2021 H. Vic Dannon

.

Kinetic and Electric Energies

5.1e The Electron's Kinetic Energy in its First Orbit is the

Electric Energy at n;

2

I 5 1 1 e
—mu; X = —
2 24me, 1
Proof: By 1.3e,
2 1 62
mewlrl ~ —
47T80 7“12

5.2e The Electron's Kinetic Energy in its n’" Orbit is the

Electric Energy

o 11 ¢

1
9 mev,

2 47r50 T,

Proof: By 2.3e,

33



Gauge Institute Journal Volume 17, No.1, February 2021 H. Vic Dannon

5.1p The Proton's Kinetic Energy in its First Orbit is the

Electric Energy

1. o 1 1 €
MV~ -— S
2 7 2 4me, py

Proof: By 1.3p,

1 €

47T80 p12

20~
M p, ~

1 5o 1 1 ¢
EMpﬂlplz

ps 247e, py
1

2
LS U B

9 Pl 2 4me, p,

5.2p The Proton's Kinetic Energy in its n'* Orbit is

Electric Energy at p_

34
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Lyl L &
2 7" 24w, p,
Proof: By 2.3p,
2
M2, ~
b 47‘(‘80 p2

35
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6.

Kinetic and Zero Point Energies

6.1e The Electron's Kinetic Energy in its First Orbit is the

Zero Point Energy of a Photon with w,

2
1hw1 ~1 1 ¢ L 13.61902314)eV
2 24me, 1y

—_————
lm 7)2
) el
Proof: By 1.4e,
1 €
v, R —c.
4me, he

Substituting v, = wn

2
lﬁwl %l 1 €_ :lm U12
2 24me, 1y

2
(1.6)107"]
5.286722791)10 "'m

20| (3)10° | (

~ (2179.043702)10*' Joule

36
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_ 2179.043702
~ 160

~ (13.61902314)eV .[J

v

6.2¢ The Electron's Kinetic Energy in its n”" Orbit is the

Zero Point Energy of n Photons with w,

2
n—hw, ~ 1L 2oL 13.61902314)eV
24me, v, n?
—_—
L
im(fvﬂ
Proof: By 2.4e,
1 1 ¢
N — —c
" ndme, he

2
nlhwn zl L :lmvz
2 2 4me, T ¢
RS S
47 ! n27‘1
o
11 9 [(1.6)10_19}2
~ —= K0 [(3)10° ]
n®2 4w (5.286722791)10 ''m
1/107
~ %(2179.043702)10_21J0u1e
n

37
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1 2179.043702

v
2 160

~~
~

3

1

(13.61902314)eV .0

~~
~

3

1

4 1
(= 6.546

€

Mp

6.1e

) of the Proton's Kinetic Energy in its

First Orbit is the Zero Point Energy of a Photon with (2,

2

Lho ~ 2 11 @ 80.1498113)ev
2 6.546 2 4me, p,
—_—

Larv2
oMl

Proof: By 1.4p,
2
V, = —1 ! e—c.
6.546 4me, hc

Substituting V;, = Qp,

2
Lo vt 1 1
2 6.546 2 4me, p,
[ ———

EM,V,Q

2 pp

6'546247r 1 : Py
HoC

38
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11 py [ 31108 ]2 [(1.6)10—19}2

T 6.5462 4r (1.23377428)10 2 m
1/107

~ (14263.98146)10" * Joule

_ 14263.98146
- 160

~ (89.1498413)eV .

v

6.2p

4
i ] (~ L ) of the Proton's Kinetic Energy in its

M, 6.546

n'" Orbit is the Zero Point Energy of n Photons with

2
ning o~ 1 L1 (89.1498413)ev
2 6.546 2 4me, p,  n?
S 7
Ly v
9PN
Proof: By 2.4p,
1 1 1 €
N——————c.

" n6.546 4me, he

Substituting V, = Q p_

2
nin ~ -1 1 €
2 7 6.54624me, p,
S ——

%MPVPQ

39
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P (1.6)107" |
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(1.23377428)10 12

~
~

1 14263.98146

= \%
n 160

~ %(89.1498413)eV.D

n

40
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