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Abstract:  The two- level system of particles known as a Rabi oscillation can be formed when the speed of particles along the 

circular path is equal to the speed of light in a vacuum.  A circular motion of particles along the circumference of an add-drop 

multiplexer structure can generate waves inside the device based on a wave-particle duality aspect.  The particle speed faster than 

light can be achieved when the Rabi oscillation of the two- level system is established, which can be obtained using continuous 

successive filtering.  The matching parameters of the system are the selected medium-driven speed (frequency)  and circle radius. 

A required EM propulsive force and mass ratio can be achieved by the required warp drive speed and destination.  The 

electromagnetic propulsive force can be designed and used.  The force over mass ratio is calculated and discussed for possible 

applications. 
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I. INTRODUCTION1 

The high- speed vehicle drive machine has become a 

challenge for high-speed traveling in space and the universe, 

where the required speed of traveling is performed in terms 

of the multiple speed of light in a vacuum known as warp 

speed.  Currently, there is nobody who confirmed the 

successful implementation.  Regarding the current 

technology, the warp drive machine cannot be realistically 

constructed and reached the target.  Various investigations 

have shown that a realistic system will be implemented 

shortly [1-3] .   Various evidence of the possible ones is the 

electromagnetic wave driven constructed from the 

electromagnetic propulsive force.  
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In this work, the model of the EM propulsive force is 

investigated using the small practical system formed in the 

laboratory. The measurement of the required parameters will 

be collected and used for the EM propulsive force 

calculation.  The required force and mass ratio are obtained 

and discussed for further applications, especially, for the 

device called warp drive. 

II. THEORY AND CIRCUIT DESIGN 

The electromagnetic (EM) propulsive force system can be 

initially modeled by the wave-particle aspect within a design 

circuit, which is as shown in Fig.  1.   Construct a four-port 

network with any material, from which the driven ac input is 

input into the form of Rabi oscillation. The matching ac input 

frequency and the device radius is the key.  The connection 

between the Rabi oscillation and particle speed can be 

established, where it is the equal speed of light.  When the 

Rabi oscillation is applied [4-7], the particle moving with the 

speed of light is established.  The required power can be 

generated by using successive filtering in terms of frequency 

oscillation.  
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The AC source is input into a circuit via an input port, 

which is given by Equation. 
(2 )
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Where the required behavior is the Rabi oscillation, in 

which the sign of the speed of particles along the circular 

path is equal to the speed of light in a vacuum, i. e. , V C . 

The speed of particles can move faster than the speed of light 

when the plasma frequency is exceeded the Rabi frequency, 

where the speed of particles is known as warp speed.  The 

plasma frequency is generated at the center of the ring 

resonator.  The required power can be generated by using 

successive filtering.  The angular plasma frequency is given 

by Equation (2) [8, 9]. 
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The plasma frequency can be transferred to the driven 

force, in which the force and mass ratio can be obtained as 

given by Equation (3) [10, 11]. 
2
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Fig. 1. Schematic diagram of the electromagnetic propulsive force 

generation 

 

Where 
DM  is the total launching mass, 

Df   is the 

driving frequency; r is the warp drive ring radius.  Under the 

successive filtering, the output resonance of the four- port 

network circuit in terms of add- drop filter is given in 

equations (6) and (7) as [9-11]: 
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where , ,in th drI I I  are the input, throughput, and drop 

port electric field intensities, respectively. 

 

III. EXPERIMENT AND RESULTS 

From the presented Rabi oscillator circuit as in Fig. 1, 

when simulation of the magnetic behavior of a circuit 

generated by FR4 substrate, the electrical properties of FR4 

are as follows:  dielectric coefficient at 4. 55, 1. 6 mm of the 

base height, and a loss tangent at 0. 02 [ 12] .  The Rabi 

oscillation circuit simulation and electromagnetic effects 

using computer programs to determine the frequency 

response from 100 MHz to 4 GHz. The results add-drop port 

was found to be dominant at three frequencies, greater than -

20 dB at 1.1, 2.2, and 3.2 GHz as in Fig. 2. 

 

 
Fig. 2 Simulation result of Rabi oscillation output signals 

 

 
 

Fig. 3 Experimental setup 
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Fig. 4. Rabi oscillation output signals 

 

The experiment was conducted in the Nakhon Phanom 

University, Thailand as shown in Fig.  3.  The experiment 

setup included E5063A 100 kHz -  4. 5GHz ENA Series 

Network Analyzer, Keysight brand.  Before the experiment, 

the network analyzer was used to verify correctness.  The 

default setting of the frequency was 100 MHz - 4 GHz Using 

the FR4 substrate for the port network circuit, regarding the 

AC source, the input-driven current was input in any port of 

the device.  The resonant frequency respected to the ring 

radius was observed. By using the Rabi oscillation condition, 

the speed of particles along the device circumference is equal 

to the speed of light. 

The successive filtering is continuously applied to 

obtain a higher warp speed. The warp speed is calculated 

using the detected plasma frequency at the circuit center, 

where the plasma force can also be calculated for the use of 

EM propulsive force. The change in plasma frequency the 

driven force is obtained. From Fig. 3, the projection of the 

frequency from the center peak signal gives the resonant 

frequencies for force calculations in equation (5). The 

motion of electrons within the circuit center under the forces 

of 50, 100, and 2,000 N can be obtained. In applications, the 

circuit can be changed by using the relationship between the 

device radius and the driven frequency to have the 

constructed warp drive system, which can be applied for 

future warp drive technology. 

The successive filtering is continuously applied to 

obtain a higher warp speed. The warp speed is calculated by 

the detected plasma frequency at the circuit center, where the 

plasma force can also be calculated for the use of EM 

propulsive force. The change in plasma frequency of the 

driven force is calculated and obtained. From Fig. 4, the 

projection of the frequency from the center peak signal gives 

certain frequencies for force calculations as given in equation 

(5). The motion of electrons in the circuit center under the 

forces of 50, 100, 2000 N. In applications, the circuit can be 

larger by using the relationship between the device radius 

and the driven frequency to obtain the constructed warp drive 

system, which can be useful for future warp drive 

technology. The warp speed is obtained in terms of measured 

frequencies using equation (2) using the copper refractive index 

with the given ring radius [2]. 

IV. DISCUSSION AND CONCLUSION 

The particle traveling along the device circumference is 

formed by the input ac signal, where the matching frequency 

and device radius to obtain the Rabi oscillation are the 

criteria.  From which the speed of light is equal to the speed 

of light while traveling along the circle, which is observed 

by the Rabi oscillation signals.  The continuous successive 

filtering gives the Rabi oscillation high values, which leads 

the traveling speed of the particle is faster than light.  The 

required warp speed for warp drive is obtained from the 

frequency center calculation.  The plasma force is obtained 

by equation (5), in which the successive frequency related to 

the plasma force was obtained by the experimental data using 

the circuit in Figure 3. The launching condition is the Plasma 

Force- Mg ≥ 0, where the balancing force is the levitation 

force is Plasma Force- Mg = 0.  For example, when Mg is 

1000 N, r is 30 mm, electron mass is 9. 1x10−31kg, the 

successive frequency is 290 PHz ( Petahertz) .  The 

measurement is rarely measured, however, the experiment 

can be conducted and applied. 

A small warp drive circuit model is designed, constructed, 

and tested using a copper microstrip.  The electromagnetic 

propulsive force is generated by the warp speed electron 

density distribution. The plasma jet force can be obtained for 

warp drive use.  The force and mass ratio are calculated and 

have the potential for realistic applications. 
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