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Abstract

The time shift of an electromagnetic wave at a single frequency between a transmitter and a re-
ceiver can be used to determine the phase velocity of the wave propagation only if there is no ref-
lection at the receiver or the reflection is very small. The reflection adds additional phase shifts to
the composted wave of an incident wave and a reflected wave so that the time difference of the
composted wave is shifted between the transmitter and the receiver. This time difference may be
either decreased or increased and even negative in a certain condition. Ignoring the phase shift
and time shift induced by the reflection, the authors of two articles recently published on “Modern
Physics” wrongly claim of “the speed of alternating electric field can be 20 times faster than the
speed of light”. The two articles are: “Measurement of Time Delay of Alternating Electrical Field in
Wires” (Modern Physics, 2015, 5, 29-34) and “Physical Principles of Measuring the Speed of Alter-
nating Electrical Field” (Modern Physics, 2015, 5, 35-39). In this communication note, theory and
experiments are presented to falsify their claim.
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Figure 1. Experiment set up for measuring time difference between two wires having different length
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Table 1. Experiment results with RG58/U cable
3z 1. F RG58/U B4k SEI I & B

I ]2, ns 2 MHz 3 MHz 4 MHz 5 MHz 6 MHz 7 MHz 8 MHz
Bt HEE 15.2 15.2 15.2 15.2 15.2 15.2 15.2
WA BBV FC I E 1.00 1.38 1.50 1.52 1.83 2.02 2.82
F 50 RKBELHTIL e 21E 18.4 17.7 17.0 16.6 16.1 15.8 15.7
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Table 2. Experiment results with pure copper wire
7z 2. RARRZH LN 2 1E

a2, ns 2MHz 3MHz 4MHz 5MHz 6MHz 7MHz 8MHz
T EAE 20.0 20.0 20.0 20.0 20.0 20.0 20.0
BT, BA BHATUC R ) A 0.12 1.18 1.44 2.60 1.57 7.45 39.5
BT, 2k H 390 WA BE BT VT EC (¥ & 1 23.6 24.52 26.22 28.0 29.2 313 34.4
R%, WA BEBTVC T I = E -0.61 1.15 151 2.20 1.39 6.63 421
FETE, KK ZRHT 390 BRABBH BT UG e Il & A 19.5 233 24.8 27.1 29.1 30.72 33.9
R 1, BA BRBTIC A Al & {f -0.73 -0.22 2.04 5.60 5.92 19.8 45.2
R 2, A FRPUITHEL Ayl & =0.0 1.00 3.30 9.40 7.50 25.0 39.0

fERIE 2, KZH] 150 Wi,

557 4 PR 20 A BEL 70T 0 90 B 214 23.1 2L 224 214 20.0 200

Table 3. Experiment results by using pure copper wire long path and RG58/U as short path
2 3. AR MK MA B LML SN EE

AFEIZ, ns 2 MHz 3 MHz 4 MHz 5 MHz 6 MHz 7 MHz 8 MHz
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