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Abstract The Hydrogen electron that orbits its proton,
accelerates towards the proton, radiates power, and should spiral
into the proton, leading to the atom’s collapse. To prevent such
collapse, the proton must orbit the Atom’s center, and radiate the
electron with the same power.

Then, the inertia moments of the electron orbiting at radius R,

and the proton orbiting at radius p are equal,

Mp? =mR*>. = R = p,/% ~ 42.85p.
m

i .o 1
The proton current I = ° induces a magnetic field B = Polp
p T, p 2 5P
The moving electron is a magnetic pole in the proton’s field.
MOIe

The electron current I = Ti induces a magnetic field B, =

e

The moving proton is a magnetic pole in the electron’s field.



Gauge Institute Journal, Volume 22, No. 3, August 2026 H. Vic Dannon

The electron is assumed to move at speed v = iR in the proton’s
m

%, and magnetic field &llp under Lorentz

47r50 R 2 p

electric field

force e(E + B,v)

Hydrogen’s Electron Hydrogen’s Proton

Orbit Radius | p — (5.418690371)10 "'m (1.264561448)10~ >m

Speed v = (2.136450774)10%m /s (3.263741033)10°m /s

p pry
V =

Ang Velocity | w = (3.94274377)10"rad/s | Q = (2.580927191)10' rad /s
f =

Frequency | r — (6.275071603)10""c/s (4.107673202)10%¢ /s

Period T = (1.593607314)10 %5 T = (2.43446825)10 "7 s

€

Elec Charge | o= — _(1.60217733)1079C | et = (1.60217733)10"C

Elec Current | 1~ — (1.005377746)10~% A I, = (6.581220889)10° A

Mag Field B, = 11.65775169 web/m* | B = 3269.9989802 web/m”

Mag Pole ev = (3.422972997)107 3 Am | eV = (5.229091894)10~* Am

Mag Force B ev = (1.789904033)10 "N | B,eV = (6.095945487)10" N

Pole Current | 1, — (2.147940066)10° Am/s 1V = (2.147940066)10° Am/s

Mag Current | 1,1y = (6.747952725)10°'V | Ly IV = (6.747952725)10*V

Amperage (0.5)ew = (3.158487343)1073 A | (0.5)eQ = (20.68320595)10 % A
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1.
The Hydrogen’s Orbiting Proton

We consider the Hydrogen electron orbiting the proton along a
circle of radius R so that the centrifugal force balances the

electric attraction
1 €2

- 4me, E

merR

Thus, the electron’s accelerates towards the proton at

P
wQR:i L ¢ .
m, 4me, R*

The electron’s velocity is far slower than light speed c.
To see that, note that a wave in the mid optical spectrum with

length

A ~ 6 x 107" meter.

corresponds to the optical frequency

1 8
po &30 o 10" cycles/sec.

A 6x1077

and to the angular velocity

w =21 ~ 6x5x10" = 3 x 10 radians/sec.

If the electron orbit’s radius is

R ~ 6 x 10 "' meter

The electron’s velocity is
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v=wR ~3x10"° x6x107" ~ 2 x 10°meter/sec

Thus,
v 2x10°
¢ 3x10° ’
Then, Lorentz Factor
1
Y(v) = ~ 1,
02
1 -
2

and the electron’s velocity is vy(v)v ~ v.

The Electron Spiraling into the Proton

Assuming that

v’ 1 €2

R dme, B2

the kinetic energy of the electron is

, 11 ¢

B 5 e, R

1
=mu
2

The electric energy of the Hydrogen Atom is

1 ¢

e, R '

Therefore, the total electron energy is

1 1 ¢

_5 dme, R

K

and its rate of change is
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d{ 11 62}_1 1 ¢ dR

dt _547750§ _5471'60 RQE'

The electron radiates energy as it accelerates towards the

proton, at rate

62 a2
67r€003 R
where the retarded time is
11
c 3 x10% 10"

and the acceleration of the electron is

Therefore, the Electron’s Radiation rate is

2
e f N e’ i 1 i

6me e | B 6me,c® | m AT, R? .

Since it equals the rate of change of the electron’s energy,

2
# [1 1 & 1.1 #£dR
6t¢,c* | mdney R?) 2444, R? dt’

2
dt ~ 38 [4ng @] R2dR
1 g

Therefore, the electron will spiral into the proton in

2
R=6x10" 1 4 m| g R=6x10""
‘ sec

~ —c’|4dme, —
R=0 4 0 2 R=0
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1 g 4m 2| M ’ 311—33
~ —c(— gy | = | 6°10
— 2
10i
ERTE
4c

Lo (9.11-10731)?%

~

T 12.108 (1610719

2
~ 18- @10—13

(1.6)*

~ 2.23 x 10 sec.

The Orbiting Proton

63 .10

H. Vic Dannon

To prevent the Atom’s collapse, the Proton must have its own

orbits, in which it accelerates towards the electron, and radiates

1it. Then, the electron and the proton exchange equal amounts of

energy between them, and balance each others loss. And the

atom does not collapse.

v N
/ N

/ \
( )
! o ‘,‘/"F
‘ 1,
: ESEEP)
: ]

\\\ ?mt' n //

\\\ Radiat , 4
N -

The Power = %{radiation energy}
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radiated by the accelerating proton onto the electron equals the

Power radiated by the electron onto the proton.

The Proton’s Orbit Radius

Assume that the centrifugal force on the electron, mw’R, is

62

balanced by the electric attraction on the electron

4me, E’
2
mw’R = ! e—,
4me, R
Then, the Electron Accelerates towards the proton at
2
a = w’R = L e
47T50 mR?

and radiates the proton at power

2

e’ 9 e’ 1 1 ¢

3a - 3 )
67rsoc

6, C m, 4me, R*
The proton sees the electron at the center of its orbit, at distance

p, and accelerates towards it.

Assume that the centrifugal force on the proton, MQ?p, equals the

62

electric attraction,

47T€O p2 ’

1 €

N 4%50 E’

MQ%p

Then, the Proton accelerates towards the electron at
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1 2

N 471'60 Mp2

A=Q%

and radiates the electron with power

2
e? e? [1 1 62]

A% = L
3 671-50@3 Mp 47T€0 p2

67rsoc

At power equilibrium,

2
e |1 1 &) & |1 1 é
6me,c” | m, 47mey R? 6me e’ | M, ey p? .
Hence,

m R? = M p?

€ b

That is, inertia moments are equal.

M
B _ 12 L 1836152701 ~ 42.8503524
p \'m,

The proton orbit radius, which is the nucleus radius of the

Hydrogen is

= 5.29277249 x 10~! / 42.8503524

— 1.221173735 x 10712,

10
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2.
The Angular Momentum, and the
Rotation Energy of the Electron

Bohr assumed that the Electron’s Angular Momentum in its n-th
orbit of radius R, is quantized, so that
mvR, = nh,

Thus, at the Hydrogen Radius, R, = R

muvR = h.

Multiplying by 27,
2mR = i
mu

De-Broglie claimed that the electron is associated with a wave of

length A = 27R . Then,

A=—.
mu

Multiplying mvR = h by the electron’s angular speed w,
muvRw = hw,
mwRRw = hw
1mR2 2 = lhw.
2 2

The inertia moment of the electron is [ = %mRz, and 1ts rotation

11
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energy 1s llwz = lmRQwQ.
2 2
While the rotation energy of the electron may be quantized, it is
. 1
not clear why it should equal §hw, and not, say, hw.

Bohr used the assumption that mvR = h together with the
balance of forces on the orbiting electron to compute R.

In the following we approximate R without using mvR = h. But

then v turns out to be very close to iR
m

Therefore, we accept v = iR And compute R using it. Our final

m

value for R satisfies it.

12
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3.
Bohr’s Approximation of the
Electron’s Orbit, and Speed

Bohr assumed that the centrifugal force on the electron 1is
balanced by the electric force that the proton applies to the

electron. That 1s,

L
dme, R? R’
1 62 )
— = 1M
e, R
L h
Substituting v = —,
mR
1 € h?
p— m—,
47‘(’80 R m2R?
R 47rgoh2
meQ
_ 47(8.854187817)10 12[(1.05457266)10 |
(9.1093897)102[(1.60217733)10 ]2
= (5.29177249)10 ' meter
h
v —

" mR

13
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h

47r€0h2
m

v =

[(1.60217733)10 17
47(8.854187817)1012(1.05457266)10 3

= (2.1876814)10°m /s
In fact, the electron moves in the Magnetic field of the orbiting

proton, Bp, under the Lorentz force

We proceed to compute the electron’s orbit, and speed under the

Lorentz force.

14



Gauge Institute Journal, Volume 22, No. 3, August 2026 H. Vic Dannon

4.
The Electron’s, and Proton’s

Periods, and Fields

The Electron’s and Proton’s Periods

Assuming

1 €
mw’R =~ —,
4me, R*

and
1 €2

MQQP ~ —2,
47‘(’80 P

It follows that

15
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T M

Tp “\Nm
Q T M 1
L~ ¢ = 4 —L = (1836.152701)* = 6.546018057
w, Tp m,

The Proton Period in Hydrogen is
T ~ T 4t
p e M,

The Electron in the Proton’s Field

Since the proton is moving, its distance from the electron changes

between R + p, and R — p.

Assume that the proton charge is located at the center at distance
R, from the electron. Then, the proton applies to the electron the
Electric Force

1 €

4me, E ’

and the Magnetic Force
B €.

The Magnetic Field of the Proton is

Since Mp* ~ mR?,

16
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2 pm L
M
_ Ml M e
2R mT4m
‘NM
3
_ LM w
2 Rlm 21
3
_ M L\ M v
47 R{ m R

Therefore, the magnetic force on the electron is

3
4
B ev = ﬂl[%] eﬂev

P 41 R\ m R
3
4me, 0 R2\m
3
4me, i R2\m
3
1 e(upe
dmey R2\m ) 2

The Electromagnetic Force on the electron is

17

H. Vic Dannon
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Therefore,

3
1 e 1 e (M )4?
dmey R?  4mey R2\m | (2
electric magnetic
1 e
mw?R = —
4me, R

_ 1 e (M
4me, R? m
3

(1]
m 02

Then, the electron’s acceleration towards the proton is

a = WwR ~

1 1

3

(&

2 . M 21}2
m 4me, R?

m 02

The electron radiates the proton with power

e2

6e,C

3

(12

€

2

9 )2

e

with Bohr’s v = (2.1876814)10°m/s,

1 —(1836.132701 )4

3
- 1 L el [Mpe
- 6me,c” | m 4dme, R m) c?

3 [ (2.1876914)10°
(2.99792458)10°

]2

J

¢ (11 e
6me,c | m AT, R
¢ (1@
671'8003 M47T€0 ,02

0.014936973

2

18

[1—2(0.015)]

H. Vic Dannon
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The Proton in the Electron’s Field

Assume that the electron charge is located at the center at

distance p, from the proton. Then, the electron applies to the

proton the Electric Force

1 €

B, =——,
47T€0 p2

€

and the Magnetic Force
BeV.

The Magnetic Field of the Electron is

B =t

(§] ERG

Moy 1

9 R

e_
2T

Ho 1

47 R R

Therefore, the magnetic force on the proton is

BeV = &ieﬂev

47 R

19
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SinceV=Qp:v%=v4% LCRY
whiR m M

BeV =

e

1
47T50 ,02% 02
m
5
! i[m]‘*f
02

~ dng, 2\ M

Applying v = (2.1876914)10°,

5

b 2
Bey — 1 e 1 4] (2.1876914)10°
¢ dme, p? | 1836.152701 ) | (2.99792458)10°
= (4.430418159)10°
Therefore,
2 1 62 9
MO2p = = (1 - (4.430418159)10° ).
47T50 p2

Then, the proton’s acceleration is

i1l
M47T50p2

A=0% (1 - (4.430418159)10~° )

The proton radiates the electron with power

2
e? NeQ[lleQ

A2 -
M47T€O p2

2
~ 1 - (4.430418159)10 |
67r<€oc3 675003

1 - 2(4.430418159)10~° |

2
e? [1 1 e

671'8003 M 471'80 ,02

20
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e? 1 1 &

67-(5003 M 47r€0 p2

The radiation power balance leads to the equality of the inertial

moments of the Electron, and the Proton,

mR? ~ Mp*

21
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5.
The Electron’s Orbit, and Speed
Avoiding Quantized Angular

Momentum

Without assuming mvR = h, we approximate the electron’s orbit,

and speed from the balance of forces on the electron in its orbit,

We assume that the electron and the proton orbit the Atom’s

center in the same direction for the following arguments

1) planets orbit the sun in the same direction. Perhaps that is
nature’s way in the small as well.

2) Newton’s 3rd law of reaction.
Whether the electron is the cause of the proton’s motion, or
the proton is the cause of the electron’s motion, the magnetic
force has opposite sign to the electric force.

3) Else, the positive feedback will create a perpetual motion

machine in violation of energy conservation:

3

mﬁ _ 1 _62 M T [%T ey’
2 2
R drey R® AT R m
centrifugal electric magnetic

lmUQR:L—& M 41)2
e? 4re, 4m|m

22
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3

1 M

e 4|\ m

4
v —2mR —|—ﬂ[—] 4re, =1

3
4 1 (M4
(ione 22
e co\m

dmey - 4m(8.854187817)10"

(9.1093897)10 %
e’ [(1.60217733)10 192

= (3.948450619)10°

1 3
L [MJ _ ! (1836.152701 )1
[(2.99792458)10% 2

= (0.11265005)10~"°(280.4991806)

= (3.159824672)10 '

H. Vic Dannon

1
v =

(3948450619103 R + (3.159824672)10~ 1

23
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Using Bohr’s R, = (5.29177249)10" "',

1
J(3.948450619)1073(5.29177249)10 ! + (3.159824672)10~ 1

?)1:

v, = (2.171334584)10°m /s

For R, we obtain

3

R—_ 1+ |1 _1/MHp
47T€0 1;2 02 m
m
e2
1 1 15
R = — —(3.159824672)10
(3.948450619)1073 { v*

R,

Using v, = (2.171334584)10%m/s,

R, = L L —(3.159824672)10
(3.948450619)1073 { [(2.171334584)10°]?

~ 3o 484150619)103 ((212.1028483)107'% — (3.159824672)10 1"

R, = (5.291772546)10 'm.

24
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1
J(3.948450619)1073 R + (3.159824672)10~

v =

Using R, = (5.291772546)10 'm

1

U2 =
J(3.948450619)1073(5.291772546)10 1! + (3.159824672)10~13
v, = (2.171334573)10°m /s
RS
R = L [i — (3.159824672)10‘15J
(3.948450619)10 3 v

Using v, = (2.171334573)10°m/s

R, = L L — (3.159824672)10 1
(3.948450619)1073 { [(2.171334573)10°

= ! 10° ((212.1028505)10—15 - (3.159824672)10—15)

(3.948450619)

R, = (5.291772546)10 ''m.

1
(3948450619103 R + (3.159824672)10~ 1

v =

Using R, = (5.291772546)10 ''m

1
J(3.948450619)1073(5.201772546)10 1 + (3.159824672)10~

/1)3:

25
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vy = (2.171334575)10°m /s

R4
1 1 —15
R= — —(3.159824672)10

(3.948450619)10 3 v
Using v, = (2.171334575)10°m /s

1 1 15

R, = - — (3.159824672)10
(3.948450619)1073 { [(2.171334575)10°]

= ! 10° ((212.10285)10—15 - (3.159824672)10—15)

(3.948450619)

R, = (5.291772533)10 ''m

1
J(3.94845061910 3 R + (3.159824672)10~ 1

v =

Using R, = (5.291772533)10 "'m

1

v =
J(3.948450619)1073(5.291772533)10~ 1 + (3.159824672)107 15

v, = (2.17334575)10°m/s

Therefore,

R = (5.291772533)10 ''m

26
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Compare with Bohr’s R, = (5.29177249)10™ "

(5.291772533)10 1 — (5.29177249)10° " (4.3)10°®
(5.291772533)10 1 5.291772533

= (8.125821685)10 .
And

v = (2.17334575)10%°m /s

Compare with

(1.05457266)10 34
(9.1093897)10%4(5.291772533)10

= (2.187691395)10%m /s

(2.187691395)10° — (2.17334575)10° ~0.014345645
(2.187691395)10° 2.187691395

= 0.006557435401

Consequently,

Therefore, We will use v = iR to compute R, and v.
m

27
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6.
The Electron’s Orbit, and Speed
Assuming Quantized Angular

Momentum

The Electron’s Orbit

ml_ L& m1(M
R 4me, R? 4w R*(m

3

4
lmv2R: 1 —10_7[%] v?
e 47T60

3

3

4
%mR+10‘7[%J v = 1
e m

Assuming that v = i,

m
§ 2
4
Lor 4107 | M LS
e? m m2R? 47T50
§ 2
4
L0 T| M) 2 L e
e? m 4me, h?

28
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3

2

m RQ—lR—10‘7[%] 1_y

47r50h2 e? m| m
T ,

m

4%50712

a =

(9.1093897)10 %
47(8.854187817)1012[(1.05457266)10 31 ]

= (7.3616924)10%

[(1.60217733)10 192

= —(3.89564016)10%7

3
c= —10—7[%]4i

m ) m

3
= —107"(1836.152701 )4 :
(9.1093897)10 3

= —(3.079231319)10%
(7.3616924)10"" R? — (3.89564016)10%" R — (3.079231319)10% = 0

(7.3616924)10°* R? —(3.89564016)10"* R —(3.079231319) = 0

€

A B c

VB2 — 4AC = J[(3.89564016)102 + 4(7.3616924)10%(3.079231319)

29
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— (4.082506185)10'

—B+NB? —4AC = (3.89564016)10"2 + (4.082506185)10"2

= (7.978146345)10"

_ —B+NB?-4AC
N 24

R

_ (7.978146345)10"
2(7.3616924)10%

R = (5.418690371)10 "' meter

Compare with Bohr’s approximation

(5.29177249)10 "' meter

The Electron’s Speed

h
V= ——
mR

(1.05457266)10 34
(9.1093897)107%(5.418690371)10~ 1

v = (2.136450774)10°m /s

Compare with Bohr’s approximation

(2.1876814)10°m /s

30
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7.

The Electron’s Angular Velocity,
Frequency, Period, Electric
Current, Magnetic Pole Charge,
and Magnetic Field

The Electron’s Angular Velocity

W = -

R

_(2.136450774)10°

(5.418690371)10 !

w = (3.94274377)10'°rad /sec

The Electron’s Frequency

1
= —w
fe 2

= i(3.94274377)1016rad/sec

2T

f, = (6.275071603)10"¢ / s

31
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The Electron’s Period

=
f.

1
(6.275071603)10'°

T, = (1.593607314)101°

The Electron’s Electric Current

The electron’s moving charge e over a period 7, seconds generates

the current
[ ==
T
(1.60217733)10" Y C
(1.593607314)10 1% sec

~
~

= (1.005377746)m A

Magnetic Pole Charge of the Electron

ev = (1.60217733)10'%(2.136450774)10°

= (3.422972997)10~ 3 (Ampere)(meter)

The Electron’s Magnetic Field

The electron’s magnetic Field is

32
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B =tug
(S 2Re

-7
~ (47)10 (1.005377746)107°
2(5.418690371)10~ 11

= 11.65775169 weber/m?

33
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8.

The Proton’s Orbit, Speed,
Angular Velocity, Frequency,
Period, Electric Current,
Magnetic Pole Charge, and
Magnetic Field

The Proton Orbit Radius

m
— R
P M

= (5.418690371)10_11\/ (5.44617013)10~*

= (1.264561448)10 *m.

The Proton’s Speed

V:U4ﬁ
M

= (2.136450774)10°% (5.44617013)10~

= (3.263741033)10°m /s

34
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The Proton Angular Velocity

Q0= wﬂﬁ
m

— (3.94274377)10'94/1836.152701

= (2.580927191)10' " rad /sec

The Proton’s Frequency

1
= —
fp s

= i(2.580927191)10”
21

= (4.107673202)10'%¢/s

The Proton’s Period

-1

=

1
(4.107673202)10'°

= (2.43446825)107 ' sec

The Proton’s Electric Current

’s moving charge e over a period 7. seconds generates
The proton 5
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the current
€
I =—
p
Tp
(1.60217733)10~ " C
(2.43446825)10717 sec

= (6.581220889)10 3 A

Magnetic Pole Charge of the Proton

eV = (1.60217733)10(3.263741033)10°

= (5.229091894)10 ' (Ampere)(meter)

The Proton’s Magnetic Field

The proton’s magnetic field is

_ My
Bp —pr

-7
~ (4m)10 (6.581220889)10~
2(1.264561448)10 12

~ 5229.091887 weber /m?

Magnetic Fields of the Proton and Electron
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9.

Magnetic Monopoles Forces

Magnetic Pole Charge of the Electron

The Lorentz magnetic force on the electron moving at speed v, in

a magnetic field B,
Beuv,
defines the quantity

ev measured in Ampere times meter
as a magnetic pole charge.
To be a magnetic monopole with charge ev, in a magnetic field B,

the electron has to be moving in that field at speed v.

ev = (1.60217733)101%(2.136450774)10°

= (3.422972997)10~ 3 (Ampere)(meter)

Force on Electron in the Proton’s Magnetic Field

B ev ~ (5229.091887)(3.422972997)10 "

= (1.789904033)10"? Newton

Magnetic Pole Charge of the Proton

The Lorentz magnetic force on the proton moving at speed V, in

a magnetic field B,
BeV,
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defines the quantity
eV measured in Ampere times meter
as a magnetic pole charge.
To be a magnetic monopole with charge eV, in a magnetic field B,

the proton has to be moving in that field at speed v.
eV = (1.60217733)101(3.263741033)10°

= (5.229091894)10 ' (Ampere)(meter)

Force on Proton in the Electron’s Magnetic Field

BeV ~ (11.65775169)(5.229091894)10

= (6.095945487)10~ "% Newton
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10.

Magnetic Monopoles Currents

Current of the Electron’s Magnetic Pole (Am/s)

the current of the electron magnetic pole is

— =1
Te
= (1.005377746)103(2.136450774)10° Am /s

= (2.147940064)10° Am/s

Current of the Proton’s Magnetic Pole (Am/s)

the current of the proton magnetic pole is

gy
Tp
= (6.581220889)10°(3.263741033)10°

= (2.147940066)10° Am/s

As well, this equals the current of the Electron’s Magnetic Pole.
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11.

Faraday’s Magnetic Currents

Faraday’s Magnetic Current of the Electron (Volts)

The electron i1s a magnetic monopole orbiting the center, and
generating a magnetic field ée, and magnetic flux, ®_.
By Faraday induction, 0,9, induces electric field, Ee, normal to

the electron’s orbit with an electric voltage,

8tq)e = _Ve
f 0B -dA = — f E -dl (Volts)
- -
Magnetic Current Electric Voltage V,
0,B.(1) = £20.1 (1)
(§] 2R (§]
_Mml)e
2RT | T,
_Mye
2R 4n?

The magnetic current of the electron is

B(t).dA = Ho_© 20 .p?
f 0B.(1) dA = Jh =W (rRY)

= &eRwQ
81
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:&IU
4 e

= 7107 7(2.147940064)10°

= (6.747952725)10"* Volts

Faraday’s Magnetic Current of the Proton (Volts)

The proton is a magnetic monopole orbiting the center, and

generating a magnetic field ép, and magnetic flux, e .

By Faraday induction, 0,9 b induces electric field, Ep, normal to

the proton’s orbit directed opposite to the electron’s induced
electric field with an electric voltage,

0,2, =-V

p

f 0B, dA = — f E -dl (Volts)

e ——
Magnetic Current Electric Voltage v,

9,B,(1) = 2a,1 (1)

i]
Tp

_Ho_ €
2p 472

kg 1

2p T,

The magnetic current of the proton is
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0B (t)-dA = ———0Q
Ja.B, 29 2 L)

o 9
= —Lep)°.
87Tp

_ My
= ZIPV

= 7107 7(2.147940064)10°

= (6.747952725)10~* Volts.

The amplitudes of the Voltages generated by the proton and the

electron equal, and their directions are opposite.
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12.
The Magnetic Amperages

Ampere’s Induced Magnetic Amperage

By Ampere, an electric current through a loop, due to an Electric
Field, 177, which 1s the time derivative of an electric flux, @,

induces magnetic field, B, and generates magnetic amperage, I,

0, fsoﬁdﬁ = if?df . (Amperes)
14
Electric Flux ® ‘—O’_'

Magnetic Amperage I

The magnetic field Bisa gradient of the magnetic amperage I.

The Magnetic Amperage of the Orbiting Electron

The magnetic amperage of an electron current loop is

l:icle i éedi B i Ie l:icle df

2R
= ie f2mR
2R ¢
= (0.5)ew
= (0.5)(1.60217733)10%(3.94274377)10'°
= (3.158487343)10° A

The Magnetic Amperage of the Orbiting Proton
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The magnetic amperage of an proton current loop is

ié dl = dl
z:icze Ho z icle

27rp
= ief 2R
2R P

= le£27r
2 27
= (0.5)ef2
= (0.5)(1.60217733)1019(2.580927191)10'"

= (20.68320595)10 % A
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13.

The Forces on the Proton

The equation for the forces on the proton is

2 2
1 -
M~ 1 Bev,
p  4me, p?
Substituting
mR? ~ Mp?,
V2IM ~ o*m ,
Gives the equation
v 1 e =

Then,

i 612
h (5.418690371)10 1

<

= (7.673274368)10°

1 € 1 [(1.60217733)10 1T

dme, R? 47(8.854187817)10 1% [(5.418690371)10 1 ]?
— (7.857310203)10°

BeV=(6.095945487)10*
The magnetic force on the proton is negligible. Thus

v? 1 &2

—_
~

R 4me, E

The proton’s equation is equivalent to the electron’s equation
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Hydrogen’s Electron

Hydrogen’s Proton

Orbit Radius | p — (5.418690371)10 "'m | p = (1.264561448)10 2m
Speed v = (2.136450774)10°m/s | V = (3.263741033)10°m /s
Ang Velocity | w = (3.94274377)10"rad/s | Q = (2.580927191)10'"rad /s
Frequency | ¢ — (6.275071603)10%¢/s | f = (4.107673202)10'0¢/s
Period

T = (1.593607314)10 '%s

€

— —17
T = (2.43446825)107" s

Elec Charge

e~ = —(1.60217733)10"C

et = (1.60217733)10" " C

Elec Current

I, = (1.005377746)10 % A

I, = (6.581220889)10° A

Mag Field B, = 11.65775169 web/m* | B = 3269.9989802 web/m”
Mag Pole ev = (3.422972997)10 1 Am | eV = (5.229091894)10~* Am
Mag Force B,eV = (6.095945487)10° N

B ev = (1.789904033)10 "N

Pole Current

I v = (2.147940066)10° Am/s

1V = (2.147940066)10° Am/s

Mag Current

Lyl v = (6.747952725)101V

LplV = (6.747952725)10 'V

Amperage

(0.5)ew = (3.158487343)10% A

(0.5)e2 = (20.68320595)10% A
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