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Mechanics of Hydrogen Radiation
Photon Angular Momentum  YC/2π = 1.05457266 x 10-34

  Photon angular momentum is the unit of angular momentum possessed by all 
photons. A photon’s angular momentum is equal to its mass times its wavelength 
times the speed of light divided by 2π (Iω=(mλC/2π). It is also the unit of angular 
momentum of an electron at its ground state MeCαao=YC/2π. 
 The above drawing is a general schematic of how a hydrogen atom produces 
a photon. The proton and electron are composed of chain-like structures contain-
ing several circlon links. The largest links of each chain couple together and begin 
spinning in opposite directions. This photon link gets smaller and smaller as it spins 
faster and faster. The opposite velocities of the connecting charge chain links of an 
electron and proton accelerate evenly. When the opposite velocities of these two 
circlon shaped spinning bodies reach the speed of light they each break into two 
pieces. Half of the proton’s positive link joins with half of the electron’s negative 
link to emit a photon. The other two half links join together to maintain the circlon 
link between the atom’s proton and electron. This circlon link can then gain energy 
from the atom’s environment and increase its velocity until it too breaks into another 
photon.
 The photon acquires its velocity of C from the two opposite circular motions of 
its negative and positive bodies being combined into a singular rectilinear motion. 
In addition to this motion at C, both bodies also spin at C in opposite directions 
along the axis of the photon’s path. Half of a photon’s energy comes from its spin 
and the other half comes from its velocity.



The Internal Structure of the Electron
 It is quite difficult make realistic drawings depicting the mechanics of the hy-
drogen atom because of the vast size differences between the different links in its 
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radiation chain. The photon link is the largest link in the chain and is over 32,000,000 
times bigger than the electron’s smallest classical electron radius link.
 The above drawing shows a somewhat more realistic depiction of the way that 
the circlon links are connected together. From the outside, the whole chain appears 
as just its largest link because the progressively smaller links are hidden inside of 
its coils.  
  As an electron couples together with a proton to form a hydrogen atom, it 
produces a photon in the process. The energy of this photon is governed by the 
electron’s initial velocity v toward the proton and the distance R between their 
centers. The greater the angular momentum inherent in these values Iω=MeVR, 
the less the energy of the photon. The electron can only couple with a proton within 
a limited number of values for velocity and radii.  
 The angular momentum inherent in the electron’s initial velocity is determined 
by the distance between their centers when the electron begins to pass the proton. 
The angular momentum at this point is the mass of the electron times its velocity 
times its distance from the proton (Iω=MVR). The energy inherent in this velocity 
is equal to E=MV2/2. Since there is no angular momentum inherent in the charge 
energy, the size of the orbit is determined by the angular momentum of the electron’s 
initial velocity and distance relative to the proton. As soon as the electron links to 
and forms an orbit with the proton, the charge energy moves it into an orbit where 
a photon can be emitted.
     In order to conserve its fixed amount of angular momentum, the orbit must get 
smaller or larger as the energy inherent in the electron’s initial velocity interacts with 
charge energy between the electron and proton. If the electron’s orbital velocity is 
less than the equilibrium velocity, the charge energy will accelerate it to a smaller 
and faster orbit. If the electron’s velocity is greater than equilibrium velocity, then 
the charge energy will decelerate it to a larger and slower orbit.
 In addition to changing the electron’s orbital velocity, the charge energy also 
increases the coil spin energy of the photon link in the charge chain. When a photon 
is emitted, half of its energy comes from the electron’s orbital velocity and the other 
half is in the form of this coil spin energy.
 The photon is produced from the largest link in the atom’s radiation chain. This 
link is a circlon that combines the positive matter link of the proton and a circlon 
of the negative matter link of the electron. One-half of the charge energy increases 
the orbital velocity of these circlons in opposite directions and the other half of the 



energy increases the circlon’s internal coil spin velocity in opposite directions. Be-
cause these increases in coil spin velocity are in opposite directions, no net angular 
momentum is added to the atom by these accelerations. When a photon is emitted, 
it  carries away equal amounts of this kinetic energy and spin energy plus one unit 
of the electron’s initial angular momentum.
 A photon’s energy (E=MC2) is a balance between the kinetic energy of its mass 
moving at the speed of light (E=MC2/2) and the rotational kinetic energy of its mass 
spinning at the speed of light (E=Iω2/2). In the same way, when charge energy is 
added to the electron’s orbit it is one-half kinetic energy that increases the electron’s 
orbital velocity and one-half rotational kinetic energy that increases the opposite 
spins of the electron and proton.

Photon Energy 
E = MC2/2 + E = Iw2/2 = E = MC2
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The various coil spins 
of the circlon link of 
Hydrogen’s charge 

When energy is added to 
the electron in a hydro-
gen atom, the distance 
between the proton and 
electron decreases and the 
spin of the circlon coils 
increases.
The Hydrogen atom is 
formed when the outer 
charge coils of a proton 
join with the charge coils 
of an electron to form 
a photon link This link 
is broken and reformed 
every time a photon is 
emitted or received. 

 In this drawing, the red coils make up the proton and the blue coils make up 
the electron. The large red and blue coils form the circlon link that holds the atom 
together. When energy is added to this circlon link it splits into a pair of photons. 
Usually one photon is emitted into space and the other remains within the atom as 
a stationary photon to maintain the circlon link.
 The hydrogen atom’s 13.59 eV photon link is 32,000,000 times bigger than the 
electron’s smallest link, the classical electron radius.
 The first step in the emission of a photon is for the spinning coils of the circlon 
to split in half. In this process, a part of the spinning coil motion is added together 
and converted to the rectilinear motion of the emitted photon.
 One of the positive halves of the circlon joins together with the opposite negative 
half. They combine their opposite circular motions into a single rectilinear motion 
at C and form a photon. The two other halves remain within the atom as opposite 
spinning circlons. The electron then settles into an equalibrium orbit with a radius 
determined by its remaining angular momentum R=(Iω)2. 



Lyman to 9th Orbit Photons
This chart shows the calculated wavelengths in Angstrom units (Å = 10-10 meter) 
of each of the first 16 fractions of the first 9 of hydrogen’s radiation orbits. The 
number in parentheses below each of these calculated values is the measured value 
of each photon. Entries are marked “unknown” for photons for which no measured 
value could be found.

The measured values for the photons shown on this  chart were supplied by Millennium Twain.

LYMAN to #9 PHOTONS

#9 Orbit

132-81
132

#9λ4= = 169
88

142-81
142

=#9λ5= 196
115

152-81
152

#9λ6= = 225
144

#9λ7= = 256
175162-81

162

#9λ8= = 289
208172-81

172

#9λ9= = 324
243

182

182-81

#9λ10= = 361
280

192

192-81

#9λ11= = 400
319

202

202-81

#9λ12= = 441
360

212

212-81

#9λ13= = 484
403

222

222-81

#9λ14= = 529
448

232

232-81

#9λ15= 242 = 576
495242-81

#9λ16= = 625
544

252

252-81

= 141,792.204Å
(unknown)

= 125,836.477Å
(unknown)

= 115,363.480Å
(unknown)

= 108,006.586Å
(unknown)

= 102,584.756Å
(unknown)

= 98,443.503Å
(unknown)

= 95,191.351Å
(unknown)

= 92,580.097Å
(unknown)

= 90,444.968Å
(unknown)

= 88,672.435Å
(unknown)

= 87,181.830Å
(unknown)

= 85,914.330Å
(unknown)

=#9λ1= 102-81
102 100

19 = 388,592.774Å
(388,592.763)

=112-81
112

#9λ2= 121
40 = 223,343.697Å

(223,343.698)

122-81
122

#9λ3= = 144
63 = 168,760.290Å

(168,760.287)

= 84,826.088Å
(unknown)

#8 Orbit

=#8λ1= 81
1792-64

92

=#8λ2= 100
36102-64

102

=#8λ3= 112-64
112 121

57

=#8λ4= 144
80122-64

122

=#8λ5= 169
105132-64

132

=#8λ6= 196
132142-64

142

=#8λ7= 225
161152-64

152

#8λ8= = 256
192162-64

162

=#8λ9= 289
225172-64

172

182
=#8λ10= 324

260182-64

202
=#8λ12= 400

336202-64

=#8λ13= 441
377

212

212-64

=#8λ14= 484
420222-64

222

232 =#8λ15= 529
465232-64

242 =#8λ16= 576
512242-64

192
=#8λ11= 361

297192-64

= 277,958.047Å
(277,958.040)

= 162,046.873Å
(162,046.877)

= 123,837.926Å
(123,837.927)

= 105,006.373Å
(105,006.373)

= 93,894.588Å
(93,894.586)

= 86,621.419Å
(86,621.417)

= 77,782.499Å
(unknown)

= 81,526.687Å
(81,526.684)

= 74,930.474Å
(unknown)

= 72,696.720Å
(unknown)

= 70,907.783Å
(unknown)

= 69,448.660Å
(unknown)

= 68,240.216Å
(unknown)

= 67,226.303Å
(unknown)

= 66,366.035Å
(unknown)

= 65,628.983Å
(unknown)

#7 Orbit

82-49
82 64

15=#7λ1=

92-49
92 81

32=#7λ2=

=#7λ3= 100
51102-49

102

=#7λ4= 121
72112-49

112

122-49
122 =#7λ5= 144

95

132-49
132

=#7λ6= 169
120

142-49
142

=#7λ7= 196
147

152-49
152

=#7λ8= 225
176

#7λ9= = 256
207162-49

162

=#7λ10= 289
240172-49

172

182
=#7λ11= 324

275182-49

=#7λ12= 361
312

192

192-49
202

=#7λ13= 400
351202-49

=#7λ14= 441
392

212

212-49
222

=#7λ15= 484
435222-49

#7λ16= = 529
480

232

232-49

= 190,567.054Å
(190,567.045)
= 113,056.138Å
(113,056.141)
= 87,576.771Å
(87,576.773)

= 75,060.591Å
(75,060.591)

= 67,701.453Å
(67,701.453)

= 62,902.015Å
(62,902.015)

= 59,552.204Å
(59,552.203)

= 57,099.059Å
(57,099.058)

= 55,236.827Å
(unknown)

= 53,783.084Å
(unknown)

= 52,622.493Å
(unknown)

= 51,678.715Å
(unknown)

= 50,899.320Å
(unknown)

= 50,247.172Å
(unknown)

= 49,695.287Å
(unknown)

= 49,223.619Å
(unknown)

Pfund

Brλ∞ = 22,787.8025Å

92-25
92 81

56=Pfλ4=

102-25
102 =Pfλ5= 100

75

112-25
112

=Pfλ6= 121
96

122-25
122

=Pfλ7= 144
119

132-25
132

=Pfλ8= 169
144

152-25
152 =Pfλ10= 225

200

Pfλ11=162-25
162

= 256
231

172-25
172

=Pfλ12= 289
264

182
=Pfλ13= 324

299182-25
192

=Pfλ14= 361
336192-25

202
=Pfλ15= 400

375202-25
212

=Pfλ16= 441
416212-25

72-25
72 49

24=Pfλ2=

62-25
62 36

11
=Pfλ1=

82-25
82 64

39=Pfλ3=

= 30,383.737Å
(30,383.737)

= 74,578.263Å
(74,578.250)

= 28,722.126Å
(28,722.126)

= 27,575.156Å
(27,575.156)

= 26,744.018Å
(26,744.018)

= 25,254.015Å
(unknown)

= 24,945.738Å
(unknown)

= 24,693.137Å
(unknown)

= 24,483.324Å
(unknown)

= 24,306.989Å
(unknown)

= 24,157.262Å
(unknown)

= 25,636.278Å
(25,636.176)

= 26,119.353Å
(26,119.352)

= 32,960.929Å
(32,960.929)

= 37,395.368Å
(37,395.370)

= 46,525.097Å
(46,525.098)

= 196
171142-25

142
Pfλ9=

#6 Orbit

122-36
122

=#6λ6= 144
108

132-36
132

=#6λ7= 169
133
196
160142-36

142
=#6λ8=

152-36
152

=#6λ9= 225
189

#6λ10= = 256
220162-36

162

=#6λ11= 289
253172-36

172

182
=#6λ12= 324

288182-36

=#6λ13= 361
325

192

192-36
202

=#6λ14= 400
364202-36

=#6λ15= 441
405

212

212-36

=#6λ16= 484
448

222

222-36

=#6λ4= 100
64102-36

102

=#6λ3= 81
4592-36

92

82-36
82

=#6λ2= 64
28

=#6λ1= 49
1372-36

72 = 123,685.284Å
(123,685.270)

= 75,004.487Å
(75,004.488)

= 59,066.033Å
(59,066.034)

= 51,272.598Å
(51,272.598)

= 46,712.353Å
(46,712.353)

= 43,752.617Å
(43,752.617)

= 41,696.573Å
(41,696.572)

= 40,197.717Å
(40,197.716)

= 39,064.837Å
(unknown)

= 38,184.102Å
(unknown)

= 37,483.715Å
(unknown)

= 36,916.271Å
(unknown)

= 36,449.296Å
(unknown)

= 36,059.849Å
(unknown)

= 35,731.304Å
(unknown)

= 35,451.339Å
(unknown)

=#6λ5=112-36
112 121

85

#9λ∞ = 73,832.627Å#7λ∞= 44,664.153#6λ∞= 32,814.463 #8λ∞= 58,336.874
911.51210 911.51286 911.51333 911.51366 911.51391

Lyλ∞ = 911.75348

22-1
22 4

3=Lyλ1= = 1215.6713Å
(1215.6737)

32-1
32 9

8=Lyλ2= = 1025.723Å
(1025.723)

42-1
42 16

15=Lyλ3= = 972.5371Å
(972.5371)

52-1
52 25

24=Lyλ4= = 949.7432Å
(949.7432)

82-1
82 64

63=Lyλ7= = 926.2257Å
(926.2257)

92-1
92 81

80=Lyλ8= = 923.1504Å
(923.1504)

112-1
112 121

120=Lyλ10= = 919.3514Å
(919.3514)

162-1
162 256

255=Lyλ15= = 915.3290Å
(915.3290)

152-1
152 225

224=Lyλ14= = 915.8238Å
(915.8238)

142-1
142 196

195=Lyλ13= = 916.4291Å
(916.4291)

132-1
132 169

168=Lyλ12= = 917.1806Å
(917.1806)

122-1
122 144

143=Lyλ11= = 918.1294Å
(918.1294)

102-1
102 100

99=Lyλ9= = 920.9631Å
(920.9631)

72-1
72 49

48=Lyλ6= = 930.7438Å
(930.7483)

62-1
62 36

35=Lyλ5= = 937.8036Å
(937.8035)

172-1
172 289

288=Lyλ16= = 914.9192Å
(unknown)

Paschen

72-9
72 49

40=Paλ4=

42-9
42 16

7
=Paλ1=

52-9
52 25

16=Paλ2=

62-9
62 36

27=Paλ3=

82-9
82 64

55=Paλ5=

92-9
92 81

72=Paλ6=

102-9
102

=Paλ7= 100
91

112-9
112

=Paλ8= 121
112

122-9
122

=Paλ9= 144
135

132-9
132

=Paλ10= 169
160

142-9
142

=Paλ11= 196
187

152-9
152

=Paλ12= 225
216

Paλ13=162-9
162

= 256
247

172-9
172

=Paλ14= 289
280

182
=Paλ15= 324

315182-9
192

=Paλ16= 361
352192-9

= 18,751.015Å
(18,751.015)

= 12,818.077Å
(12,818.082)

= 10,938.092 Å
(10,938.095)

= 10,049.372Å
(10,049.374)

= 9,545.971Å
(9,545.972)

= 9,229.015Å
(9,229.015)

= 9,014.911Å
(9,014.911)

= 8,862.784Å
(8,862.784)
= 8,750.474Å
(8,750.473)

= 8,665.020Å
(8,665.019)

= 8,598.393Å
(8,598.392)

= 8,545.384Å
(8,545.383)

= 8,502.4845Å
(8,502.483)

= 8,467.255Å
(8,467.254)

= 8,437.9567Å
(8,437.955)

= 8,413.3194Å
(unknown)

Paλ∞ = 8,203.569Å

Balmer

182-4
182

=Baλ16= 324
320 = 3,691.5558Å

(unknown)

172-4
172

=Baλ15= 289
285 = 3,697.1527Å

(unknown)

Baλ14=162-4
162

= 256
252 = 3,703.8537Å

(unknown)

152-4
152

=Baλ13= 225
221 = 3,711.9716Å

(unknown)

142-4
142

=Baλ12= 196
192 = 3,721.9389Å

(unknown)

132-4
132 =Baλ11= 169

165
= 3,734.3684Å

(unknown)

122-4
122

=Baλ10= 144
140 = 3,750.153Å

(3,750.152)

112-4
112 =Baλ9= 121

117 = 3,770.631Å
(3,770.630)

102-4
102

=Baλ8= 100
96 = 3,797.898Å

(3,797.898)

92-4
92 81

77=Baλ7= = 3,835.384Å
(3,835.384)

82-4
82 64

60=Baλ6= = 3,889.048Å
(3,889.049)

42-4
42 16

12=Baλ2= = 4,861.309Å
(4,861.298)

32-4
32 =Baλ1= 9

5
= 6,562.768Å
(6,562.772)

52-4
52 25

21=Baλ3= = 4,340.4548Å
(4,340.4385)

62-4
62 =Baλ4= 36

32
= 4,101.730Å
(4,101.711)

72-4
72 49

45=Baλ5= = 3,970.069Å
(3,970.072)

Brackett

172-16
172

=Brλ13= 289
273

Brλ12=162-16
162

= 256
240

152-16
152

=Brλ11= 225
209

142-16
142

=Brλ10= 196
180

132-16
132

=Brλ9= 169
153

122-16
122

=Brλ8= 144
128

112-16
112

=Brλ7= 121
105

102-16
102

=Brλ6= 100
84

92-16
92 81

65=Brλ5=

82-16
82 64

48=Brλ4=

72-16
72 49

33=Brλ3=

62-16
62 36

20=Brλ2=

52-16
52 25

9=Brλ1=

182
=Brλ14=

324
308182-16

192 =Brλ15=
361
345192-16

202 =Brλ16= 400
384202-16

= 40,511.592Å
(40,511.579)

= 26,251.512Å
(26,251.511)

= 21,655.287Å
(21,655.287)

= 19,445.564Å
(19,445.564)

= 18,174.123Å
(18,174.123)
= 17,362.110Å
(17,362.110)

= 16,806.523Å
(16,806.522)

= 16,407.194Å
(16,407.193)

= 16,109.315Å
(16,109.314)
= 15,880.544Å
(15,880.543)

= 15,700.664Å
(unknown)

= 15,556.451Å
(unknown)

= 15,438.923Å
(unknown)

= 15,341.792Å
(unknown)

= 15,260.540Å
(unknown)

= 15,191.847Å
(unknown)

Brλ∞ = 14,584.173Å

Lyman

Baλ∞ = 3,645.982Å

911.49550 911.50767 911.51081

Calculated Values = 1215.6713Å
Measured Values  =(1215.6737)

The Photon Spectrum of the Hydrogen Atom



144 Photon Fractions
In the chart 144 Photon Fractions, the first 16 fractions of the first 9 of hydrogen’s 
radiation orbits are shown. In the Lyman orbit, the photons have wavelengths of 4/3, 
9/8, 16/15, 25/24, 36/35, etc. times Lyλ∞. In each fraction the numerator is the square 
of consecutive whole numbers and the denominator is the square of the same number 
minus the orbit number. In the Balmer orbit, the photons have wavelengths of 9/5, 
16/12, 25/21, 36/32, etc. times Baλ∞ (Baλ∞ = 4 Lyλ∞ = 3,645.982Å). The same pattern 
of fraction building continues through all successive orbits so that each photon that 
a hydrogen atom can produce has a wavelength that is a whole fraction of 1λ∞ with 
the numerator of all fractions being the square of a whole number.
 Each orbit above the Lyman orbit has the same fractions as the Lyman photons 
in addition to new fractions for each orbit. For example, every other Balmer photon 
has a Lyman fraction while the rest begin in the Balmer orbit and then repeat in 
every other orbit above it. Every third Paschen photon has a Lyman fraction with 
the rest appearing first in the Paschen orbit and then repeating in every third orbit 
above. This same pattern continues through all orbits.

144 Photon Fractions
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Equilibrium Orbits of the first 9 series of Hydrogen 
Photons
 This drawing depicts scale models the electron equilibrium 
orbits with the 144 photons that make up the of the first 16 photons 
in each of hydrogen’s first 9 emission series.  They are presented 
on four different levels of scale. The first shows the Lyman series 
photons over a range of just 1/3 of a Bohr Radius ao. The second 
shows the Lyman, Balmer, and Paschen series within their range of 
21ao. The third goes to 116ao, and the fourth contains the spectrum 
of all nine series and extends to the radius of 426ao.  The radius 
(R), velocity (V), energy (E), angular momentum (Iω) and Photon 
wavelength (λ) of these orbits is determined by the series of equa-
tions below.
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116 Photon Orbits
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 An electron or-
biting at any posi-
tion on this scale is 
stable and will not 
produce a photon. 
A balance exists 
between the charge 
energy accelerating 
it inward and the 
centrifugal force 
decelerating it out-
ward.



The Hydrogen Rules of Photon Creation
 When an electron approaches a proton with a relative velocity of less than Cα  
they can couple together to form a hydrogen atom and then emit a photon in the 
process of moving into an equilibrium orbit. The particular wavelength of the photon 
produced by this union is determined by the electron’s initial velocity V and the 
distance R of its trajectory from the proton. This initial electron orbit has an angular 
momentum of Iω=VR. 

1. All photons have exactly one unit of angular momentum Iω=1.

2. Any electron that has a velocity of less than V=Cα and an angular momentum 
greater than Iω = 2 will couple to a proton, emit a photon and form a stable equilib-
rium orbit. The photon produced by any particular random coupling is determined 
by the relationship between these two values. 

3. If the electron has an angular momentum of between Iω = 2 and Iω = 3 it can 
only produce a #1 Lyman photon. If it is between Iω = 3 and Iω = 4, it can produce 
either a #1 Balmer photon or a #2 Lyman photon. If it is between Iω = 4 and Iω = 
5 it can produce a #1 Paschen, a #2 Balmer or a #3 Lyman photon.

4. If the electron has an initial velocity of between V=1.0 and V=.5 it will pro-
duce an a Lyman series photon. If its velocity is between V=.5 and V=.3333 it will 
produce one of the Balmer photons and if  it is between V=.33333 and V=.25 a 
Paschen photon will be emitted.

5. The spectrum of each emission series contains a potentially infinite number of 
lines that merge with an equilibrium orbit that has an integer quantity of angular 
momentum. Iω=1, Iω=2, Iω=3, Iω=4, Iω=5, etc. These are called square orbits 
because their radii are the square of an integer number of Bohr radii. R=1 ao, 4 ao, 
9 ao, 16ao, 25ao, etc.    

6. An electron’s initial velocity and angular momentum determine which particu-
lar photon will be emitted. As an electron couples to a proton, the charge energy 
accelerates it to a smaller orbit with more velocity but its angular momentum 
remains constant. The electron will move down to the first square orbit that has 
an equilibrium velocity greater than the electron’s initial coupling velocity and an 



Random Electron orbits
 To better understand the relationship between the electron and proton in the 
production of photons, we will examine four different groups of random electron 
orbits that share a common parameter. In the first group, each of 8 electrons has 
an angular momentum of Iω= 5 YC/2π. In the second group of 9 electrons, each 
has a velocity of .3 Cα. In the third group, each of 19 electrons has the same initial 
orbital radius of 100ao. In the fourth group, 6 electrons with widely different intial 
orbits produce both identical and nearly identical photons from five different photon 
emission series.

angular momentum that is one or more units less than that of the electron. If the 
electron’s angular momentum is between one and two units greater than that of the 
square orbit, a #1 photon from that series will be emitted.  If its angular momen-
tum is between two and three units greater than that of the square orbit, then a #2 
photon from the series will be emitted. The series number of the emitted photon is 
determined by subtracting the square orbit’s equilibrium angular momentum from 
the electron’s angular momentum. For example, an electron that drops to the 3rd 
square orbit (Paschen series) with an angular momentum of Iω=8.3 will emit a # 5  
Paschen photon (8.3-3=5.3=#5 photon).

7. After giving up one unit of angular momentum to the emitted photon, the 
electron moves to an equilibrium orbit that is determined by its remaining angular 
momentum. The electron in the above example with an angular momentum of Iω=8.3 
would emit a #5 Paschen photon and then find its equilibrium at radius = 53.29ao 
where the equilibrium angular momentum is Iω=7.3. The electron will remain in 
this stable orbit until its angular momentum is altered either by the absorption of a 
photon or by a collision with another atom or particle.
 To calculate a photon’s wavelength and energy, take the equilibrium energy 
of the first square orbit with less angular momentum than the electron and then 
subtract it from the equilibrium energy of the first square orbit with more velocity 
than the electron. The  remaining energy E is used in emitting a photon that has 
a wavelength of λ = 2π/Eα. For example, if a random electron with a velocity of 
.04Cα couples to a proton at a radius of 207.5ao it will have an angular momentum 
of Iw=8.3. The equilibrium energy of the 8th square orbit minus the equilibrium 
energy of the 3rd square orbit (Paschen) equals the energy of the #5 Paschen photon 
(.0556-.0078=.0478 MeC2α2/2).       



8 Electron Orbits @ Iω=5
         As an example of how specific photons 
are produced, we will first consider 8 different 
electrons that are moving at different velocities 
but make their initial contact with the proton 
at a radius where their angular momentum is 
exactly Iω=5.
 The initial electron orbit’s angular 
momentum is determined by the trajectory of 
the electron’s velocity relative to the proton. 
The initial radius is the closest point on the 
electron’s trajectory to the proton. Angular 
momentum is not an intrinsic quantity to either 
the electron or proton but is rather the spatial 
relationship between the random coupling of 
the two particles.
         As they couple, the electron is accelerated 
out of its initial intrinsic orbit and down into a 
smaller orbit. The orbit’s Iω remains constant 
through this proportional increase in veloc-
ity and decrease in radius. While the electric 
charge can increase the electron’s velocity 
and energy, the atom’s angular momentum 
can only be reduced by emitting of a photon 
with exactly one unit of Iω=1.
     The electron cannot form a stable equi-
librium orbit until it first emits a photon that 
removes one unit of angular momentum. 
Both the electron’s angular momentum and 

20.57

 8 Electron Orbits @ Iω=5
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initial velocity combine to determine which photon will be emitted when an atom is 
formed. An electron with an angular momentum of Iω=5 can only emit photons from 
the Brackett, Paschen, Balmer, and Lyman series. Since each line in a photon series 
represents a different whole integer of angular momentum, #1 photons are emitted 
from the Brackett, #2 photons from the Paschen, #3 from the Balmer and #4 from 
the Lyman series.
       After the photons are emitted all of the electrons in this example will have an 
angular momentum of Iω=4 and move into an equilibrium orbit of 16ao.



9 Electron Orbits @ V=.3Cα
 An electron with a given velocity will 
produce different photons depending on 
its distance from the proton’s center. For 
example, an electron moving at .3Cα at a 
distance greater than 13.333ao from the proton 
will have an angular momentum greater than 
Iω=4 YC/2π and will emit a photon from the 
Paschen series. If it is at a distance of between 
13.333ao and 10ao it will have an angular mo-
mentum of between Iω=3 and Iω=4 and will 
emit the #1 photon in the Balmer series. If it 
is at a distance of between 10ao and 6.67ao it 
will emit the #2 photon in the Lyman series. 
If it is at a distance of less than 6.66ao it will 
have an angular momentum of less than Iω=2 
and will not be able to emit a photon because 
it needs one unit of angular momentum for 
the photon and a minimum of one unit for the 
ground state equilibrium orbit. In this case 
the electron accelerates toward the proton to 
a velocity of greater than Cα and “tunnels 
through” the proton without emitting a photon 
or forming a hydrogen atom.
 After emitting a photon with one unit of 
angular momentum, an electron moves into 
an equilibrium orbit with a radius determined 
by its remaining angular momentum R=(Iω)2. 
For example, if its initial Iw=5.7 it will emit 
a photon and then move to radius of R=(5.7-
1)2 =22.09ao. It remains in this stable orbit 
until it either absorbs a photon or its angular 
momentum is changed by the collision with 
another atom.   

13.33 ao
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19 Electron Orbits 
@ 100ao

 In this illustration, 
nineteen electrons with 
different velocities are 
shown at an initial in-
trinsic orbit of 100ao. 
Their velocities range 
from 1.0 to .01 Cα and 
their angular momentum 
varies from Iω=100 to Iω 
=1.
 The first photon with 
a velocity of Cα has too 
much energy to form an 
atom and passes by the 
proton without coupling 
to it. The next 8 electrons 
with velocities from .5 to 
.12 Cα  emit photons that 
are near  the intrinsic or-
bit of each photon series. 
The next 9 electrons with 
velocities from .10 to .02 
Cα emit photons that are 
the #1 photons for each 
series. The last electron, 
with V=.01 has too little 
angular momentum to 
form a photon. The 
charge energy acceler-
ates it towards the proton 
but it passes by without 
interacting.



6 Electron Orbits near 82ao

 In this illustration, six electrons 
with greatly different angular momen-
tum and initial orbits are shown that 
produce identical and nearly identical 
photons from five different series of 
photons. Of the 144 photons (the first 
16 of each series) initially shown in 
this series of drawings, all have differ-
ent wavelengths. However, beginning 
with the Pfund series they begin to 
produce some photons that have identi-
cal wavelengths with photons in other 
series. For example, the #1 photon in the 
Pfund series has an identical wavelength 
(λ=81.818) with the #81 photon in the 
9th Orbit series. Also, the #2 Pfund 
photon is the same as the #28 photon in 
7th Orbit series and the #4 Pfund photon 
is the same as the #84 photon in the 6th 
Orbit series. Additionally, the #2 and #3  
6th Orbit photons are identical to the 
#63  9th Orbit photon and the #48 8th 
Orbit photon respectively. Finally, the 
#7 7th Orbit photon is the same as the 
# 48 photon in the 8th Orbit series.
 These six are the only duplicate 
sets of photons to occur within the first 
9 series of spectral lines.. I am not sure 
that these duplicate photons have any 
real significance, but since I discovered 
them somewhat unexpectedly, I felt that 
I should include them in this explanation 
of the radiation of the hydrogen atom.     
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Electron vs Earth Orbits
 In these drawings, some circular orbits 
of satellites around the earth are com-
pared with the electron orbits within 
the hydrogen atom. In all cases equi-
librium orbits are shown in which the 
centripetal acceleration is equal to the 
gravity or electrical force pulling the 
satellite or electron toward the center.

 Both illustrations are drawn to 
the  scales of the earth and the 
Bohr radius. Despite the great 
difference in size of approxi-
mately 20 orders of magnitude 
these orbits are identical in their 
mathematical descriptions.
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R=1
V=1

IW=1
kE=1/2

∞λ0= 1
Energy = 2.17871114 x 10-18 J
Wavelength = ∞λ0 = 911.75348Å
Mass = 4.84828614 x 10-45 kg

3
4

E =.7500∞E
λ = 1.333∞λ

1,215.6713Å (1,215.6737)
911.75348 x 12 =911.75348Å

81

32-4
32

5
9=λ1=

22-1
22 = 3

4λ1=

λ1= 62-25
62

11
36=

λ1= 13
49=72-36

72

λ1= 15
64=82-49

82

426 ao305 ao

44.44 ao

Balmer

Paschen

Brackett

Pfund

6th Orbit

9th Orbit

7th Orbit

8th Orbit

R=9
V=1/3
IW=3

kE=1/18

R=36
V=1/6
IW=6

kE=1/72

81.8 ao

20.57ao

136 ao 209 ao

7.2.ao

1.333ao

Lyman
4

100 ao

R=81
V=1/9
IW=9

kE=1/162

λ1= 17
81=92-64

92

9
400  E =.0225∞E

λ = 44.44∞λ
40,511.592Å (40,511.579)
911.51081 x 42 =14,584.173Å

λ1= 9
25=52-16

52

7
144

 E =.0486∞E
λ = 20.57∞λ

18,751.015Å (18,751.015)
911.50767 x 32 = 8,203.569Å

19
8100

= E =.0023456∞E
λ = 426.31∞λ

388,592.772Å (388,592.763)
911.51391 x 92 = 73,832.627Å

λ1= 19
100=102-81

102

λ1= 42-9
42

7
16=

1

R=25
V=1/5
IW=5

kE=1/50

R=49
V=1/7
IW=7

kE=1/98

Electron orbits to 100 Bohr radii


