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Abstract: For electromagnetic radiation with frequency v p

The average electric field radiation density is
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The average magnetic field radiation density is
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For green light, E_ ~ ¢ *J/m* and B, ~ ¢ *°J/m?
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1.

The Photon's Energy Density

A photon ¢ is a particle of Electromagnetic radiation that spins at
frequency v, , with energy

hv, =m ¢02.
The average frequency of green light is (5.5)10'¢ / s
The green photon energy is

(6.6)10734(5.5)10" ~ (3.3)107'%Joul

A photon has mass

m, = 2.
¢ 2
The green photon mass is
3.3)1071 _
A photon has linear momentum
hu¢

m.C —= ——
¢ Cc

The green photon momentum is

(3.3)10°1

3. 10° ~ 107%"(kg)m/s

A photon's radius is its Compton Radius

C
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27w¢




Gauge Institute Journal, Vol. 23, No. 2, May 2027 H. Vic Dannon

The green photon radius is

3-108

— —  ~ 10 "m.
2m(5.5)10M

A photon has spin angular momentum

hv h
mRc = —2¢ CE—_
c 27TV¢ 21

The green photon spin is
~ 107**(kg)m?/s

A photon's volume is

4 4 ’ 1 ’
—7TR¢3 e = —| £
3 3 27w¢ 67>

The green photon volume is

3
8
] -

A photon's radiation density is

hV¢ _ hV¢
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The green photon radiation density is
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(6.6)10734(5.5)110°
3°10**

G ~ 132.5.

The photon has no electric charge. Hence No electric field £

photon *

And not being a charge in motion, it has No magnetic field.

Bphoton :
Therefore, No fields with radiation densities eoEphotOHQ, and
5onhoton2 that equal the photon radiation density.
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2.
Electromagnetic Radiation

Density, and Fields

By Planck's Radiation Law, the electromagnetic radiation

density is
87ThV§; 1
M
ekl —1
For the green photon,
hw, (6.6)107*(5.5)10" g
kT (1.38)10722300
hv
¢ —87 -38
exp(———) =e€ ~ (1.6)10
xp(=——7) (1.6)

Hence, for the green photon, the radiation density is

3
N 8mhu; T
3

&
8mhv  8m(6.6)10~*(5.5)°10*

~ 10—11
C3 33 . 1024

So, the green light radiation density is

~ 107 (1.6)107% ~ 1079,
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The ratio between the photon radiation density, and Planck's

radiation energy is

4
672 hyg) hv,
¢ =—mv, (etT —1).
87rhy¢3 1
CS hv,
ekT —1

For green light that ratio is

132.5
10—60

~ 10°2,

~Y

If £ is the electromagnetic radiation's average electric field, and

if B is the electromagnetic radiation's average magnetic field,

then the electric radiation density SOEQU2 equals the magnetic

radiation density iBMQ, and equals the Planck's radiation

Fo
density:
1 8mhy? 1
2 _ *t p 2 _ ¢
80E1(111 o 11 Bcw o 63 h,
ekl —1
The average electric field is
g 1 8mhv ¢3 1
av 80 03 h1/© ’
ekl —1

For green light,
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The average magnetic field is

87ThV¢3 1
T
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B, = |

av
C

For green light,

8thy >
B, = |1 ¢ L. \/4—7T10_He_87 ~ ¢ N /(Am)
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In terms of the photon radius,
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