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Based on Wilmer Anderson’s experiment in 1937, the light detector is put in motion relatively to
the mirror. Two light pulses are emitted from the mirror toward the detector. The elapsed time
between two emissions is recorded on the oscilloscope. This elapsed time is larger if the detector
moves away from the mirror faster. By comparing the elapsed time in the rest frame of the mirror
to the elapsed time in the rest frame of the detector, the speed of light pulse in the rest frame of
the mirror is found to be different from the speed of light pulse in the rest frame of the detector.

I. INTRODUCTION

In 1937, Wilmer Anderson carried out an experiment[1]
to measure the speed of light. In his experiment, a light
source emits light which passes through a Kerr Cell shut-
ter to a distant half-silvered mirror. This mirror splits
the light pulse from the shutter into two light pulses. One
light pulse goes straight to the detector. The other light
pulse takes a different and longer path to the detector.
The detector consists of a photomultiplier connected to
an oscilloscope. The speed of light pulse is calculated
from the elapsed time between two light puslses recorded
on the oscilloscope.

Anderson had measured the one-way speed of light
with a stationary detector. It is the speed of light be-
tween a stationary light source and a stationary detector.
However, his experiment can be adjusted to measure the
one-way speed of light for a moving detector.

By moving the detector further away from the mirror,
the oscilloscope will display a greater elapsed time be-
tween two light pulses. In the rest frame of the detector,
the speed of light has changed according to this greater
elapsed time.

II. PROOF

Consider one-dimensional motion between the mirror
and the detector. Two light pulses are emitted from the
mirror toward the detector sucessively.

A. Half-Silvered Mirror

Let the mirror be stationary in a reference frame F1

Let the detector move at a speed of V relatively to F1.
Let C1 be the speed of light pulse in F1. Let T1 be the

elapsed time between two light pulses leaving the mirror
in F1. Let L1 be the distance between the detector and
the mirror when the first light pulse leaves the mirror.

t1 is the time for the first light pulse to travel from the
mirror to the detector. The detector has moved an extra
distance of V ∗ t1 when the first light pulse reaches the
detector.

L1 + V ∗ t1 = C1 ∗ t1 (1)

t1 =
L1

C1 − V
(2)

By the time the second light pulse leaves the mirror, the
detector has moved a distance of V ∗ T1. Let L2 be the
distance between the detector and the mirror when the
second light pulse leaves the mirror.

L2 = L1 + V ∗ T1 (3)

t2 is the time for the second light pulse to travel from
the mirror to the detector. The detector has moved an ex-
tra distance of V ∗ t2 when the second light pulse reaches
the detector.

L2 + V ∗ t2 = C1 ∗ t2 (4)

t2 =
L2

C1 − V
(5)

The detector records two light pulses and displays the
difference in arrival time on the screen of the oscilloscope.
Let this time difference be td1.

td1 = t2 + T1 − t1 (6)

From equation (6,2,5),

td1 =
L2

C1 − V
+ T1 −

L1

C1 − V
(7)

From equation (7,3),

td1 = T1 +
V ∗ T1

C1 − V
(8)

= T1 ∗ (1 +
V

C1 − V
) (9)

B. Detector

Let the detector be stationary in a reference frame F2.
Therefore, the mirror moves at a speed of -V relatively
to F2.

Let C2 be the speed of light pulse in F2. Let T2 be the
elapsed time between two light pulses leaving the mirror
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in F2. Let L1 be the distance between the mirror and
the detector when the first light pulse leaves the mirror.

t1 is the time for the first light pulse to travel from the
mirror to the detector.

L1 = C2 ∗ t1 (10)

t1 =
L1

C2
(11)

By the time the second light pulse leaves the mirror, the
mirror has moved a distance of V*T. Let L2 be the dis-
tance between the detector and the mirror when the sec-
ond light pulse leaves the mirror.

L2 = L1 + V ∗ T2 (12)

t2 is the time for the second light pulse to travel from
the mirror to the detector.

L2 = C2 ∗ t2 (13)

t2 =
L2

C2
(14)

The detector records two light pulses and displays the
difference in arrival time on the screen of the oscilloscope.
Let this time difference be td2.

td2 = t2 + T2 − t1 (15)

From equation (15,11,14),

td2 =
L2

C2
+ T2 −

L1

C2
(16)

From equation (16,12),

td2 = T2 +
V ∗ T2

C2
(17)

= T2 ∗ (1 +
V

C2
) (18)

C. Oscilloscope

Two wave forms are displayed on the screen of the
oscilloscope. This display is identical in any reference
frame.

td2 = td1 (19)

From equation (19,9,18),

T1 ∗ (1 +
V

C1 − V
) = T2 ∗ (1 +

V

C2
) (20)

The elapsed time is independent of reference frame, ac-
cording to this paper, ”Time and Reference Frame”[14].

T1 = T2 (21)

From equation (21,20),

1 +
V

C1 − V
= 1 +

V

C2
(22)

C1 − V = C2 (23)

The speed of light pulse in F1 differs from the speed of
light pulse in F2 by V. In the rest frame of the detector,
the light pulse moves slower if the mirror is moving away.
The light pulse moves faster if the mirror is approaching.

III. CONCLUSION

As the detector moves away from the mirror, the speed
of light pulse in the rest frame of the detector become
smaller than the speed of the same light pulse in the rest
frame of the mirror. If the mirror moves away from the
detector, the speed of light pulse in the rest frame of the
detector also become smaller than the speed of the same
light pulse in the rest frame of the mirror.

The speed of light remains constant only in the
rest frame of the light source.

The speed of light depends on the reference frame. The
relative motion between two reference frames determines
the different speeds of the same light in these two refer-
ence frames.

Lorentz Transformation[2] was proposed on the as-
sumption[8] that the speed of light is independent of in-
ertial reference frame.

As the result of this incorrect assumption, Lorentz
Transformation violates Translation Symmetry[3] and
Conservation of Momentum[9,10,11,12,13] in physics.
Translation Symmetry requires conservation of simul-
taneity[4], conservation of distance[5], and conservation
of time[6]. All three conservation properties are broken
by Lorentz Transformation.

Therefore, Lorentz Transformation is not a valid trans-
formation in physics. Consequently, any theory based on
Lorentz Transformation is incorrect in physics. For ex-
ample, Special Relativity[7]
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