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Abstract  Experiments were proposed using classical methods to generate advanced waves and send signals from 
the current to the past. The experimental methods are to change the impedance of the load and then measure the 
change in the output power of the power supply. According to the mutual energy theorem, the load will absorb energy 
from the power supply through advanced waves or advanced potentials, and the change in power supply should 
occur before the load changes. Therefore, it is possible to send the signal to the past. Communication from current 
time to the past time should be possible. This article will use three experiments to test it. These experiments are classic 
experiments that do not use quantum entanglement effects. This article also introduces the magnetic field measurement 
method using the Hall effect to measure the magnetic field of electromagnetic waves. According to the author's 
electromagnetic theory: mutual energy theory, the magnetic and electric fields of electromagnetic waves have a phase 
difference of 90 degrees. According to Maxwell's electromagnetic theory, the phase of the magnetic field and electric 
field is 0 degrees. The correctness of the two theories can be judged by Hall effect magnetic field measuring instruments. 
However, measuring instruments with high sensitivity and corresponding high frequency are required. If the phase 
difference between the magnetic field and electric field of an electromagnetic wave is 90 degrees, it indicates that the 
author's electromagnetic theory is correct, which can indirectly prove the existence of advanced waves. 
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1. Introduction 

Similar to the retarded wave or retarded potential, 
advanced wave or advanced potential is another solution 
of Maxwell equations. 1990 Einstein has debated with 
Ritz about the existence of the advance potential. 1945 
Wheeler and Feynman introduced the absorber theory 
which is based on the existence of advanced potential 
[1,2]. The absorber theory is further developed to form the 
transactional interpretation of quantum mechanics, which 
was done by J. Crammer in 1986 [3,4,5]. In 1978 Wheeler 
introduced the delayed choice experiment, which implies 
advanced wave [6]. The delayed choice experiment is 
further developed to the delayed choice quantum eraser 
experiment [7], and quantum entanglement ghost image 
and the ghost image clearly offers the advanced wave 
picture [8]. In 2014 John Crammer discussed the 
possibility of sending a signal to the past by using the 
quantum entangle effect, but it seems he got negative 
results [9]. In classical electromagnetic theory, W. J 
Welch introduced the advanced potential to his time-

domain reciprocity theorem in 1960 [10]. The mutual 
energy theorem was introduced by this author in 1987 
[11,12,13], later this theorem was further developed by 
introducing the concept of mutual energy, mutual energy 
current (mutual energy flow) in 2016 [19]. Mutual energy 
flow is inner product of the advanced potential emitted 
from the sink and the retarded potential emitted from the 
source. In mutual energy theorem there is an important 
concept that the absorber or the receiver sends advanced 
potential which is received by the emitter or transmitter 
[14,15,16,19-29]. The emitter sends out the retarded 
potential and this potential is received by the receiver. The 
mutual energy theorem tells us that the advanced potential 
sucks the energy from the emitter or transmitter. The 
sucked energy power is equal to the power received by the 
absorber or the receiver. The mutual energy flow (or flux) 
through any surface between the emitter and the absorber 
is also equal to the power sent out by the emitter or the 
power the absorber received. The mutual energy theorem 
can be applied to double slits and to explain the details of 
what happens for the transfer of energy when light goes 
through the double slits. The mutual energy theorem 
builds a clear picture of the photon model. Photon is 
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nothing else, it is just the mutual energy flow [19-29]. The 
Photon is more like an energy package than a particle. 
This model avoided the wave function collapse and was 
easy to explain the quantum phenomena like double slits 
experiments, delayed choice and quantum entangle 
experiment. Even the advanced potential is so important, 
most physicists and engineers still don’t accept it because 
of the simple causality consideration. Hence to show the 
advanced potential is existent in experiment is very 
important.  This article introduced a few methods to 
measure the advanced potential. Experiments to produce 
advanced waves and to send signals from current time to 
the past time are proposed. The experiment methods are to 
change the impedance of the load, then the output power 
of the power source is measured. According to the mutual 
energy theorem the power changes of the source should 
happen before the power change of the load.  

In addition, the author also introduced the method of 
measuring the magnetic field of electromagnetic waves using 
a Hall effect magnetic field measuring instrument. According 
to the author's mutual energy theory, the magnetic field 
and electric field of electromagnetic waves maintain a 90 
degree phase difference, which is different from Maxwell's 
classical electromagnetic theory. If it can be proven that 
the author's theory of mutual energy is correct and 
Maxwell's electromagnetic theory is incorrect on this point, 
then it indirectly proves the existence of advanced waves. 

2. The Antenna Impedance Directivity 
Diagram 
Ritz introduced the emission theory [17,18] and 

Wheeler and Feynman introduced the absorber theory. 
According to emission theory, the emitter can send out 
retarded wave by themselves. According to the absorber 
theory, the emitter cannot send out the retarded wave 
unless there are absorber which gives the influences on the 
emitter and that makes the emitter sent out the waves. The 
influence of the absorber is far away and in the future. The 

absorber sends the advanced wave. To experiment with 
the existence of advanced wave or potential we can test 
the two theories by the following method. 

Build a system with two communication antennas, 
antenna 1 is a transmitter, antenna 2 is a receiver. Build 
the two antennas face to face, in this case assume the 
antenna 2 can receive at least a big amount of energy sent 
from antenna 1, for example, can receive at least 10%. We 
measure the impedance of the antenna 1. Assume the 
antenna 2 can be removed and can be quickly put back. 
We let antenna 1 send a short time impulse. If the theory 
of Ritz is correct, the measured impedance between two 
situations (1) the antenna 2 existent and (2) the antenna 
does not exist should not have any difference. Since 
according to emission theory, the absorber can only send 
reflect waves which is retarded potential and need a time 
to reach antenna 1. The influence of antenna 2 should not 
have any immediate influence, hence in the time the wave 
of antenna 1 sends out there is not any difference whether 
the antenna 2 existent. On the other hand, if the absorber 
theory is corrected. The antenna 2 will send the advanced 
wave back to the antenna 1. This wave is an advanced wave 
and hence gives an influence on antenna 1 immediately. 
The signal sent from antenna 1 to antenna 2 is T, the signal 
sent from antenna 2 to antenna 1 will spend a negative 
time –T. The total time spent is T+(-T)=0. Antenna 1 
should feel there is an immediate difference between the two 
situations (the antenna 2 is existent or it is not existent). If the 
absorber theory wins that means the advanced wave is existent. 

Assume the absorber theory is corrected, then we can 
measure the transmitter antenna impedance directivity 
diagram, which shows the future absorber distribution in 
each direction of the space. The measurement should use a 
short impulse, this way all the reflected waves still do not 
have enough time to come back. Figure 1 gives the picture 
of the experiment system. Figure 1 up-part shows in the 
system there is only a transmitter, and it sends a short 
impulse. Figure 1 down-part shows there is a receiver also. 
The receiver has a load which absorbs the energy sent 
from the transmitter antenna 1. 

 
Figure 1. Compare the above two situations, the impedance of the transmitter. The input is very short. The reflect wave (which is retarded potential) of 
the antenna 2 should have not enough time to send back. But the advanced wave will send back the signal to the transmitter to suck the energy. If 
absorber theory is correct, the above two situations will offer different results. If the emission theory is correct the above two situations should have no 
difference, which will show which theory is correct and whether advanced waves exist or not 
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The above antenna system can be replaced as laser light 
source and detector. We can use the laser source to scan 
the whole space to find out the angle absorber distribution 
of corresponding light frequency. 
3. Electricity Source and Load Method 

In the following we assume that the absorber theory is 
correct. Hence the advanced potential is existent. For the 
mutual energy theorem there is a surface integral, the 
surface integral vanishes only when the two fields one is 
retarded, and the other is advanced. Hence in this situation 
the mutual energy theorem can be applied. 

Assume there are two antennas, antenna 1 is a 
transmitter and antenna 2 is a receiver. They are put in 
empty space. Assume the electromagnetic field sent by the 
transmitter is [ ]1 1 1, ,ζ = E H  the electromagnetic field of 

the receiver is [ ]2 2 2, .ζ = E H  The current of the 
transmitter is 1J , the current of the receiver is 2J . 2J  is 
caused by 1J . Assume that [ ] [ ]0 0, , .µ µ=   Here ,µ  are 

permittivity and permeability. [ ]0 0,µ  are in in empty space. 
According to the mutual energy theorem [11-16,19-29] 

the sucked energy from the source by the advanced potential 
sent by the receiver is equal to the received energy i.e., 

 ( ) ( )* *
2 1 1 2

1 2V V
dV dV− ⋅ = ⋅∫ ∫E J E J  (1) 

In the mutual energy theorem ( )*
2 1

1V
dV⋅∫ E J  is the 

received energy of 1J , we know that the transmitter or 
antenna 1 sends out energy hence the received energy of 
antenna 1 is negative. Hence ( )*

2 1
1V

dV− ⋅∫ E J  expresses 

the emitted energy of the transmitter or antenna 1. 

( )*
1 2

2V
dV⋅∫ E J  is the received energy of the receiver or 

antenna 2. The above formula did not consider the loss in 
the media, that means the media is lossless, i.e., 

 † †,µ µ= =   (2) 

Where ( )† * ,
T

=   ( )† * T
µ µ= . “*” is complex 

conjugate, “T” is matrix transpose. If Eq.(2) does not 

satisfy,  the media is lossy, the above mutual energy 
formula need to be modified as [15,16], 

 ( ) ( )* *
2 1 1 2

1 2V V
dV dV Loss− ⋅ = ⋅ +∫ ∫E J E J  (3) 

Where Loss  is the energy loss between the source and the 
load. According to the mutual energy theorem the 2J  is 
the current of the load which will send advanced potential. 
Hence in the above formula 2E  is advanced potential. 
This means the change of 2E  take place earlier than the 
change of the current 2J . In the Eq.(3) we have 
considered that the surface integral vanishes,  

 ( )* *
1 2 1 2 2 1Γ

( , ) Γ 0ndζ ζ ≡ × + × =∫∫




E H E H  (4) 

Where Γ  is a big sphere surface with infinite radius R. 
Eq.(4) is the condition that Eq.(3) is established. Eq.(4) is 
established need the two fields 1ζ  and 2ζ  one is retarded 
potential and another is advanced potential. 

We know that, if we open our switch, the light is 
immediately sent out from the load (assume the load is a 
light bulb). We also know that the power station is far 
away from the load, the power station must offer the 
power a time earlier, then the load can have an immediate 
light. 

Assume there is a source which can be a high frequency 
generator, or a source of microwave. There is a load. 
Between the source and load the wave can be transmitted. 
Assume the energy is transmitted from source by ether 
through power line, coaxial-cable, or two antennas one is 
a transmitter, and another is a receiver. 

Assume the amount of load can be changed quickly, 
hence 2J  is changed. That will cause the field 2ζ  to be 
changed, that in turn will course the sucked energy from 

1J  to be changed.  The change of 1J  will cause the output 
power of source change. We should be able to measure the 
change of the power of the source.  

For example, we change the amount of load and 
measure the changes of the power of the source. If the 
changes of the source are correlated to the load and 
happens earlier than the change of the load, that means the 
signal can be transferred to the past and hence further 
prove that the advanced potential is existent. The 
following Figure 2 offers this kind of antenna system. 

 
Figure 2. In the receiver there is a load. The resistance of the load is variable. The load of the receiver is changed quickly. The power of the transmitter 
can be measured by measuring its current and voltage. We can find the correlation between the impedance change and the power change of the source 
power. If the source power change happens before the impedance change of the receiver load, a signal has been sent to the past 
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The two-antenna system of Figure 2 can be replaced by power line, coaxial cable, waveguide, or any other 
electromagnetic wave can be transferred, see Figure 3. The load is at the right end and is a variable resistance which can 
be changed very fast randomly. There is a high frequency power source on the left. The voltage and current can be 
measured to tell the output of the power source. Assume the cable has 2.5 miter. The changes of the power of the source 
should happens 9 ns before the change of the load in the right end.  If this is true, The signal is sent to the past and there 
are advanced waves present. 

 
Figure 3. Figure 3 can replace Figure 2. In case figure 2 does not work we can test figure 3. Figure 3 is also a little bit easy to implement 

The above coaxial cable or waveguide can also be replaced as a transformer. The primary coil and the secondary coil 
of the transformer are separated 2.5 meter. We know that the secondary coil sucks the energy from the primary coil, and 
we know that if the load power in the secondary coil is changed the power of the first coil must be changed. Now the only 
thing we must do is test whether the source power change happens before the load change. See Figure 4. 

 
Figure 4. is an alternative for figure 3. We have known the secondary coil of the transformer sucks the energy of the primary coil. The secondary coil 
will suck the energy from the primary coil, this is like the receiver antenna suck the energy from the transmitter energy. Hence the transformer is also 
suite to do this kind of experiment. Perhaps the scattering effect of transformer is less than antennas. When the secondary coil is separated from the 
primary coil, the two coils can also be seen as two antennas. Assuming two coils are placed on a 2-meter long magnetic rod 

4. The Author's Theory of 
Electromagnetic Field Mutual Energy 

The According to the author's electromagnetic field 
theory [19-29], the author has a new axiom of 
electromagnetic field theory. Radiation should not 
overflow the universe. This axiom is self-evident. 
Actually, nothing can overflow from the universe. Of 
course, electromagnetic waves cannot overflow the 
universe. The description of this axiom is: 

 *
Γ

ˆ Γ 0nd× ⋅ =∫∫ E H  

among Γ It is a sphere with an infinite radius. Assuming 
all current elements are near the origin. E , H  is the 
electromagnetic field of these current elements. The 
superposition principle is, 

 
1 1 1

, ,
N N N

i i i
i i i= = =

= = =∑ ∑ ∑J J E E H H  

The radiation does not overflow the universe axiom is 
substituted into the above superposition principle to get 
the following self energy and mutual energy flow can not 
overflow the universe: 

 *
Γ

ˆ Γ 0i i nd× ⋅ =∫∫ E H  

 * *
Γ

ˆ( ) Γ 0i j i j nd× + × ⋅ =∫∫ E H E H  

The formula of self energy flow not overflowing the 
universe leads to the corresponding electromagnetic wave 

iE  and iH  maintain a phase difference of 90 degrees, 
which is a reactive power wave. This conclusion conflicts 
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with Maxwell's electromagnetic theory. But this 
conclusion guarantees the law of conservation of energy 
flow [19-29], 

 *

1 1,
0

N N

i jV
i j j i

dV
= = ≠

⋅ =∑ ∑ ∫∫∫ E J  

establishment. The establishment of this energy law also 
guarantees the author's theory of mutual energy and 
further proves the existence of advanced waves. If the 
electric and magnetic fields of the author's 
electromagnetic waves maintain a 90 degree phase 
difference instead of a 0 degree phase difference through 
experimental verification, it also proves the existence of 
the advanced wave. 

5. Measurement of the Magnetic Field of 
Electromagnetic Waves 

According to the author's theory of electromagnetic 
field mutual energy, electromagnetic waves are reactive 
power waves. Therefore, the electric and magnetic fields 
maintain a phase difference of 90 degrees. We know that 
according to Maxwell's electromagnetic theory, the phase 
difference between electromagnetic waves and magnetic 
fields is 0 degrees, which means they are in phase. We 
know that under quasi-static conditions, the definition of a 
magnetic field and the curl of a vector potential are 
exactly the same. According to Biota's law, we know that 
the definition of a magnetic field is, 

 0
2
ˆ

4 V
r dV

r
µ
π

= ×∫∫∫B J  (5) 

According to the magnetic vector potential, 

 0
4 V

dV
r

µ
π

= ∫∫∫
JA  (6) 

 0
2
ˆ

4 V
r dV

r
µ
π

∇× = ×∫∫∫A J  (7) 

From this, we compared the two formulas (5) and (7) 
above and found that, 

 = ∇×B A  (8) 
According to this, Maxwell gave a new definition of 

magnetic field, 

 ≡ ∇×B A  
“≡” means defined as, Maxwell uses the curl of the vector 
potential as the definition of the magnetic field, that is 
correct for quasi-static electromagnetic field theory. For 
electromagnetic wave, the vector potential become retarded 
potential, 

 ( ) ( )0 exp
4

r
V

jkr dV
r

µ
π

= −∫∫∫
JA  (9) 

 ( ) ( )m r≡ ∇×B A  (10) 
The superscript (m) represents Maxwell. The definition 

of this magnetic field can be referred to as the Maxwell 

magnetic field. Actually, there is a difference between the 
magnetic field defined by Maxwell and the real magnetic 
field. that is because 

 

( ) ( )

( )

( )

( )

0

0
2

0
2

1 exp
4

ˆ ˆ
( ) exp

4
ˆ ˆ

lim ( )
4

m r

V

V

m
V

jkr dV
r

r jkr jkr dV
rr

r jkr dV
rrλ

µ
π
µ
π

µ
π→∞

≡ ∇×

= ∇ − ×

= × + −

= × +

∫∫∫

∫∫∫

∫∫∫

B A

J

J

B J

 (11) 

We see the first part 

 ( ) 0
1 2

ˆ
lim ( )

4
m

V
r dV

rλ

µ
π→∞

= ×∫∫∫B J  (12) 

This part is consistent with the definition of magnetic 
quasi-static magnetic field. But the second part is 
completely different from magnetic quasi-static magnetic 
fields. The author believes that the second part of the 
magnetic field must be corrected, 

 ( ) 0
2

ˆ
lim

4
m

V
jkr dV
rλ

µ
π→∞

 = × 
 ∫∫∫B J  (13) 

 ( ) ( )0
1 1 2

ˆ
( ) exp

4
m

V
r jkr dV

r
µ
π

≡ = × −∫∫∫B B J  

( ) ( ) ( ) ( )0
2 2

ˆ
exp

4
m

V
jkrj j jkr dV
r

µ
π

 ≡ − = × − − 
 ∫∫∫B B J  

The above formula indicates that correction is 
necessary for far-field magnetic fields. The correction 
factor is (− j). The corrected total magnetic field is, 

 ( )0
1 2 2

ˆ ˆ
( ) exp

4 V
r kr jkr dV

rr
µ
π

= + = × + −∫∫∫B B B J (14) 

The above is the author's reasonable magnetic field 
expression. For plane wave magnetic field, 

 ( ) ( ) ˆ~ expr jkx z−A  (15) 

~  to be proportional, this symbol is only interested in the 
direction of the phase and vector direction. For plane wave, 

 ( )
1 0m =E  

 ( ) ( )
2
m rjω= −E A  

So Maxwell electromagnetism can be written as, 

 ( ) ( )( )02 ˆexpm j jkx z= − −E E  

 ( ) ( )02
1 ˆexpm j jkx y
η

= −H E  

The above equation indicates that the magnetic field 
defined by Maxwell is in phase. After correcting the above 
electromagnetic field, 

 ( ) ( )( )02 ˆexpm j jkx z≡ = − −E E E  
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 ( ) ( ) ( )02
1 ˆexpmj jkx y
η

≡ − = −H H E  

The author believes that ,E  H  is the true 
electromagnetic field, which needs to be corrected using  
(− j) to the magnetic field defined by Maxwell. In this 
way, according to the author's electromagnetic field theory, 
the magnetic field and electric field maintain a phase 
difference of 90 degrees. The author believes that the 
magnetic field defined by the author is a true magnetic 
field, while the magnetic field defined by Maxwell is 
actually just the curl of the magnetic vector potential. The 
curl of a magnetic vector potential is indeed a  
true magnetic field under magnetic quasi-static or  
quasi-static conditions, but for a retarded magnetic vector 
potential that satisfies the Maxwell equation, the curl of a 
magnetic vector potential is no longer a true magnetic 
field. For planar electromagnetic waves or far-field 
magnetic fields of antennas, it is necessary to correct the 
magnetic field defined by Maxwell using a correction 
factor (− j). 

To prove the author's definition of magnetic field is 
correct. The author believes that the Hall effect magnetic 
field should be used to measure the magnetic field of 
electromagnetic waves. The author believes that the 
magnetic field measured by the Hall effect magnetic field 
measuring instrument is the true magnetic field. This is 
because the Hall effect uses Lorentz force to measure 
magnetic fields, rather than the so-called curl of magnetic 
vector potential. The author believes that the original 
definition of a magnetic field is the Lorentz force formula 
or Biota's law. The curl of a magnetic vector potential as 
the definition of a magnetic field is an extended definition. 
This definition only holds for magnetic quasi-static and 
quasi-static electromagnetic fields. There is an error in the 
magnetic field of electromagnetic waves! Therefore, the 

Hall effect has a certain representativeness in the 
measurement of magnetic fields. The author believes that 
the magnetic field measured using a magnetic ring 
corresponds to the magnetic field defined by Maxwell. 
Because the magnetic field measured by the magnetic ring 
circuit is related to the curl of the magnetic vector 
potential A. 

Figure 5 shows a device for measuring the magnetic 
field of the electromagnetic waves using the Hall effect. 
This device may be affected by the electric field of the 
electromagnetic wave, and efforts should be made to 
counteract the influence of the electric field as much as 
possible, such as rotating the Hall effect device 90 degrees 
or finding ways to counteract the influence of the electric 
field from the circuit. 

We should measure three quantities, 
(1) The induced electromotive force of a dipole 

receiving antenna. Assuming that the direction of the 
dipole antenna is perpendicular to the propagation 
direction of the electromagnetic wave. The propagation 
direction is x, and the dipole is in the z direction. The 
electric field is in the (− z) direction, and the magnetic 
field is in the y direction. 

(2) Measure the magnetic field with a ring coil, with the 
normal direction of the coil pointing towards the y-axis. 

(3) Measure the magnetic field using a Hall effect 
measuring instrument. 

According to the author's judgment, the magnetic field 
measured by a ring coil and the electric field measured by 
the dipole antenna electromotive force are in phase. 
However, the phase of the magnetic field measured using 
the Hall effect has a phase correction factor of (− j). If the 
author's judgment is true, then the magnetic field defined 
by the author is correct. If the opposite is true, then 
Maxwell's definition of a magnetic field is correct. The 
author's judgment is incorrect. 

 
Figure 5. Using the Hall effect to measure the magnetic field of electromagnetic waves, this measurement should minimize the impact of 
electromagnetic field on the measurement. Therefore, it may be necessary to rotate the Hall effect magnetic field measuring instrument by 90 degrees 

 



79 International Journal of Physics  

For example, we can use electromagnetic waves with a 
frequency of 1Ghz, which already belong to the far-field 
region at a distance of one meter (approximately three 
wavelengths) from the transmitting antenna. The 
frequency upper limit of the Hall effect magnetic field 
measurement instrument is approximately 1GHz. The 
frequency line of dipole antennas and coils can easily 
exceed 1 GHz. The transmission power can be taken as 1 
watt. The average power density at a distance of 1 meter is, 

 2 2
1 0.0795

44
total

avg
P WP

r Mππ
= = =  

We know, 

 E Hη=  

η= 377 is the vacuum impedance, we know 

 ( ) 20.5 0.5 0.5avgP EH H H Hη η= = =  

Hence, 

 
0

0.07952 2 0.02054
377

avgP AH
Mη

= = =  

 
7

0
0
8 4

2 4π 10 *0.02054

2.582*10 2.582*10

avgP
B

T G

µ
η

−

− −

= = ×

= =

 

 
20.50.5avg

EP EH
η

= =  

 2 2*0.0795*377 7.57 /avgE P V mη= = =  

There is no problem with measuring the electric field. 
But the magnetic field is relatively weak. If we increase 
the emission power to 10000 watts, the magnetic field can 
be increased by 100 times, and the magnetic field strength 
is 2.582 * 10 ^ (-2) G. Here G means Gauss. 

In addition, we have chosen a frequency of 1GHz, 
which is also relatively high, making it difficult to 
measure such a high frequency using the Hall effect. If the 
frequency is reduced by 100 times, the frequency is 
10MHz. The wavelength be increased by 100 times. We 
must measure at a distance of 100 meters to achieve  
the far-field. At this point, the average power density  
PAVG  needs to be reduced by 10000 times. This cancels  
out the effect of increasing power by 10000 times. The 
magnetic induction intensity B is still 42.582*10 G.−  The 
measurement of this magnetic field corresponds to the 
Hall effect, which remains a significant challenge. 

If the sensitivity of the Hall effect instrument still 
cannot meet the requirements, of course, we can also 
consider placing it in a waveguide, coaxial line, or optical 
fiber, as there may also be issues with the definition of the 
magnetic field of electromagnetic waves there. 

Some people say that we can use SQUID to measure. 
The problem is that SQUID measurement is a small ring 
coil. According to the author's electromagnetic theory, the 
small ring coil measures the magnetic field defined by 
Maxwell. Such magnetic field measurements are 
meaningless. The measurement of SQUID requires 

shielding of the environmental magnetic field. If the 
measurement of SQUID is changed from a small coil to a 
straight wire, according to the author's electromagnetic 
theory, the magnetic field of electromagnetic waves 
should be measured using a value wire instead of a small 
ring coil. But this also involves a new definition of 
magnetic field. This requires readers to first accept  
the author's electromagnetic theory. Therefore, the 
measurement of SQUID may still be undesirable. 

At present, the Hall effect is widely recognized for 
measuring magnetic fields. The Hall effect is a magnetic 
field defined by the Lorentz force. This is different from 
the definition of measuring a magnetic field with a small 
ring coil. The small ring coil measures the curl of the 
magnetic vector potential. 

 

Γ
ˆ Γ

C

C

d

j d

j nd

ε

ω

ω

= ⋅

= − ⋅

= − ∇× ⋅

∫
∫
∫∫





E l

A l

A

 

Considering ( )m = ∇×B A  

 ( )
Γ

1ˆ Γm nd
j

ε
ω

⋅ =
−∫∫ B  

 ( )
Σ

mB
j
ε
ω

=
−

 

Among Σ Is the area of the surface surrounded by the 
coil. From above, it can be clearly seen that the magnetic 
field ( )mB  measured by the small ring coil is defined by 
the curl of the vector potential. This magnetic field is 
defined by Maxwell rather than the true magnetic field 
that the author believes. 

If we prove that Maxwell's definition of the magnetic 
field of electromagnetic waves is incorrect, then it also 
proves that the author's electromagnetic field theory is 
correct. This indirectly proves that the author's theory 
about the existence of advanced waves is also correct. 

The author only proposed the idea of these 
experimental verifications in this article, and did not 
complete these experimental verifications. The author 
hopes that qualified readers can complete these 
experiments. 

6. Conclusion 

We have proposed one method which can check 
whether the absorber theory of Wheeler and Feynman is 
correct, or the emission theory of Ritz is correct, which in 
turn can tell us whether advanced waves are existent or 
not. Assuming the absorber theory is correct, it is possible 
for us to offer methods to measure the advance wave and 
send the current signal to the past. The above methods are 
all classical methods that do not need any complicated 
entangled quantum effects and hence should be very easy 
to be tested. 

The author introduces a method for measuring the 
magnetic field of electromagnetic waves. Measure the 
phase difference between electric field and magnetic field 
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of the electromagnetic waves. According to the author's 
electromagnetic theory, the phase difference is 90 degrees. 
According to Maxwell's electromagnetic theory, the phase 
difference is 0, or in phase. The author hopes to have a 
very sensitive Hall effect measuring instrument that can 
measure the magnetic field of electromagnetic waves. If 
the measurement of magnetic field is based on a small 
magnetic ring, it is not feasible because the small 
magnetic ring measures the curl of the magnetic vector 
potential. The author believes that it is incorrect to define 
a magnetic field as the curl of a magnetic vector potential 
for electromagnetic waves. A small magnetic ring 
measures the curl of a magnetic vector potential. The curl 
of a magnetic vector potential as a magnetic field is only 
valid for static electromagnetic theory. for electromagnetic 
waves, it is incorrect to define the curl of a magnetic 
vector potential as a magnetic field. 
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