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Recent studies have suggested that inductor-based field coupling can 

effectively control chaos, with potential applications in 

neurocomputing and neural networks. This article investigates the 

dynamics of a Chua oscillator coupled with a periodic LC tank circuit 

via an inductor, presenting numerical simulation results on phase space 

dynamics. Results for both double-scroll chaotic Chua circuit and limit-

cycle Chua circuit are presented and a similardynamics involving 

intermittent transition between chaotic and ordered state have been 

observed. A preliminary analysis based on linear stability theory is 

presented. The basic properties of the model are discussed, such as 

fixed-point stability, symmetry and dissipation. Numerical simulations, 

including bifurcation diagrams, Lyapunov spectra, and phase space 

plots, revealed that the coupling suppresses chaos at specific strengths 

and leads to multi-periodicity in the periodic regime. Virtual 

experiment is performed on SPICE-based NI Multisim™ which 

corroborates the corresponding dynamics. 
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Introduction:- 
Coupled oscillatory system remained a fascinating topic for scientists and researchers since long and have been 

studied rigorously due to its fundamental importance and application in physics, engineering, biology and several 

other fields (Pikovsky and Rosenblum 2015; Pikovsky, Rosenblum, and Kurths 2003; Boccaletti et al. 2002; 

Mosekilde, Maistrenko, and Postnov 2002; González-Miranda 2004). From the viewpoint of dynamics, oscillatory 

systems can be broadly classified into three distinct categories: periodic, quasi-periodic, and chaotic. The interaction 

between two oscillatory systems reveals a wide range of intricate and complex dynamical behaviors. To date the 

study of coupled chaotic oscillators predominantly addresses the interaction between similar systems. In most of the 

research, the term inhomogeneity or non-identical only refers to similar systems with mismatch in parameters. 

However, both natural and man-made systems often consist of different adjacent interacting components, with some 

designed to operate non-linearly and others functioning deterministically. In these systems, one part follows a set of 

predictable rules, while another part exhibits sensitivity to initial conditions and complex, unpredictable behaviour. 

In a recent review by Heltberg et. al., the vast nature of rhythms and oscillations found in biological organisms is 

elaborated and the resulting dynamics due to the interaction between different types of oscillators is discussed 

(Heltberg et al. 2021). There exists certain pathological conditions, such as, atrial fibrillation and neurological 

disorder, such as in some forms of epilepsy, where certain regions of the heart or the brain might function in a 
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regular, deterministic manner, while adjacent or coupled regions exhibit chaotic or unpredictable behaviour (Jalife 

2000; Tort et al. 2010). In the field of power-electronics-based power systems, such as wind turbine and 

photovoltaic, the interaction between a single power electronics device connected to an infinite-large system is 

investigated in the frame-work of recently developed phase-motion equation, and associated dynamical process 

related to stability is analysed (He et al. 2019). Although interactions between different types of subsystems are 

abundant in nature, the exact effects of coupling on such heterogeneous systems remain largely understudied. To 

address the problem of interacting heterogeneous oscillators, mutually coupled quasi-periodic generator and chaotic 

Rössler oscillator is considered and various dynamical regimes and bifurcation phenomenon are analysed using 

numerical technique (Kuznetsov, Sedova, and Stankevich 2023). In an effort to explore the dynamics underlying the 

interaction between two distinct types of oscillators, this article examines the coupling of a chaotic oscillator with a 

linear passive LC tank circuit. We selected the well-known Chua oscillator as the chaotic component, which is 

widely studied and frequently used in nonlinear dynamics research. The Chua oscillator can be easily implemented 

in an electronic circuit that, depending on the circuit parameters, can exhibit a wide range of complex dynamical 

behaviors, including periodic, quasi-periodic, and chaotic regimes, as well as the famous double scroll attractor. In 

this study, we have chosen both the double scroll and limit-cycle cases. On the other hand, an LC tank circuit, 

consisting of an inductor (L) and a capacitor (C) connected in parallel, exhibits sinusoidal oscillations at the circuit’s 

natural resonant frequency, given by 1/2π√LC, due to the continuous exchange of energy between the inductor’s 

magnetic field and the capacitor’s electric field. In an ideal scenario with no energy dissipation, these oscillations 

would continue indefinitely. 

 

The collective behavior of the entire system depends not only on the nature of the individual subsystems but also on 

the characteristics of the coupling element. Various researchers have investigated chaotic systems interacting via 

field coupling such as capacitors, inductors, memristors or connected through non-linear elements (Liu et al. 2019; 

Yao et al. 2020; Chithra and Mohamed 2017). Inductor-based coupling in neuronal activity and neuron-based 

computing is an emerging concept (C. Wang, Tang, and Ma 2019; Iqbal 2021). Neurons communicate through 

electrical impulses, and the flow of ions across membranes generates magnetic fields. In principle, inductors could 

be used to influence these magnetic fields, potentially modulating neuronal activity (H. Wang et al. 2021; Lv et al. 

2016). Coexistence of bifurcations and multiple firing patterns in neurons is explained with threshold 

electromagnetic induction, as well as an asymmetry in the electrical synaptic coupling between two neuronal 

oscillators, modelled through 2D Hindmarsh-Rose neuron (Njitacke et al. 2020). Inductors can also enhance signal 

transmission within neuron-based computing systems by reducing energy loss and increasing the speed of signal 

propagation leading to faster and more efficient neural networks (Kuwahara et al. 2024; Yao et al. 2019). 

Considering all these developments, the current study employs an inductor as the coupling element. 

 

With this broader objective, the remainder of the article is organized as follows: Sec. Circuit description and 

Model Equation presents the construction of the coupled system and derives the model equation in dimensionless 

form. Sec. Elementary dynamical analysis provides the mathematical formulation of the problem statement. Fixed 

points, symmetry, dissipativeness and possibility of attractor is established. A rigorous numerical analysis is 

performed, and the results are detailed in Sec. Numerical Results. The phase space dynamics are discussed in terms 

of the bifurcation diagram, Lyapunov spectrum, and projection of phase space trajectories. Finally, Sec. Summary 

and Outlook summarizes the study and provides an outlook. 

 

Circuit description and Model Equation 

The chaotic system, considered here is the well known Chua circuit containing an LC oscillator connected to a 

piecewise linear element, namely, Chua’s diode through an RC circuit (Matsumoto, Chua, and Komuro 1985; Madan 

1993). The Chua diode can be designed using OPAMP and simple off-the-self resistors following the design 

procedure as found in (Kennedy 1992). The chaotic Chua oscillator and the periodic LC oscillator system are coupled 

bidirectionally using a variable inductor 𝐿 . The circuit diagram of the coupled system is shown in Fig 1(a). The Chua 

oscillator consists of the inductor 𝐿; capacitors, 𝐶𝐿 and 𝐶1; resistor 𝑅, and the Chua diode NR. The variable resistor 𝑅 

can be set to values that correspond to the desired behaviour of the Chua oscillator. Inductor 𝐿′ and capacitor 𝐶′𝐿  in 

parallel forms the periodic LC tank circuit. To maintain identical circuit response, we have taken 𝐿 = 𝐿′ and 𝐶𝐿 =
𝐶′𝐿 . The variable inductor 𝐿  forms the bidirectional coupling between the two systems. A DC voltage source 𝑉 is 

connected in parallel to the LC tank circuit through a switch 𝑆. The voltage source provides initial energy to the 

passive LC circuit setting it in the oscillating mode. The governing equations for voltage and current can be obtained 

using Kirchoff’s law.  𝑣1,  𝑣2,  𝑖𝐿  is the set of circuit variables corresponding to the chaotic sub-part and  𝑣′2 ,  𝑖′𝐿  is 

that of the periodic part; where the voltages across the capacitors 𝐶1, 𝐶𝐿 and 𝐶′𝐿  are 𝑣1, 𝑣2 and 𝑣′2, respectively; and 
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the current through the inductor 𝐿 and 𝐿′ are 𝑖𝐿 and 𝑖′𝐿 ; 𝑖𝑁 is the current through NR and can be expressed as a 

function of voltage 𝑣1 as 𝑓 𝑣1 , given by 𝑓 𝑣 = 𝐺𝑏𝑣 + 0.5 𝐺𝑎 − 𝐺𝑏   𝑣 + 𝐵𝑝 −  𝑣 − 𝐵𝑝  , where the parameters, 

𝐺𝑎  and 𝐺𝑏  are the slopes of the inner and outer part of the characteristic curve (shown in Fig 1(b)) respectively and 

±𝐵𝑝  represent the break points. The two systems are coupled through the circuit variable 𝑖𝐿 .  
 

  

(a) The circuit diagram of the coupled system 
(b) v-i characteristic of the  

Chua diode, NR 

Fig 1.:- (a) The circuit diagram of showing different parts of the coupled system; (b) The 𝑖-𝑣 characteristics showing 

piece-wise non-linearity, 𝑖𝑁 represents the current through the diode and 𝑣 is the input voltage, 𝑖𝑁 is expressed as 

function of 𝑣 (𝑓 𝑣  described in the text). 

 

The governing equations for all the variables can be written using a set of six autonomous 1𝑠𝑡  order ordinary 

differential equations, which can be reduced to dimensionless form by applying following scaled transformation of 

variables: 𝑥 = 𝑣1/𝐵𝑝 ,   𝑦 = 𝑣2/𝐵𝑝 ,   𝑦′ = 𝑣′2/𝐵𝑝 ,   𝑧 = 𝑖𝐿𝑏𝑝/𝑅,   𝑧′ = 𝑖′𝐿𝑏𝑝/𝑅,   𝜔 = 𝑖𝐿 𝑏𝑝/𝑅,   𝜏 → 𝑡/𝑅𝐶𝐿. With this 

the model equation in dimensionless form is obtained as (in the following 𝑥  and so, refers to derivative with respect to 

dimensionless time 𝜏) 
𝑥 = 𝛼 𝑦 − 𝑥 − 𝑓 𝑥 − 𝜔 

𝑦 = 𝑥 − 𝑦 + 𝑧
𝑧 = −𝛽𝑦

𝑦′ = 𝑧′ + 𝜔

𝑧′ = −𝛽𝑦′

𝜔 = 𝛾 𝑥 − 𝑦′ 

 

 

The term 𝑓 𝑥  in Eq. (1a) is represented in rescaled form as 𝑓 𝑥 = 𝑏𝑥 + 0.5 𝑎 − 𝑏   𝑥 + 1 −  𝑥 − 1   where 

𝑎 = 𝐺𝑎𝑅 and 𝑏 = 𝐺𝑏𝑅. The model parameters can be obtained from circuit parameters as: 𝛼 = 𝐶𝐿/𝐶1,   𝛽 =
𝑅2𝐶𝐿/𝐿,   𝛾 = 𝑅2𝐶′𝐿/𝐿 . In the current study, the parameter values set at 𝑎 = −1.296 ,   𝑏 = −0.738 ,   𝛼 =
10 ,   𝛽 = 18, which corresponds to the double scroll chaotic regime for the uncoupled oscillator. The parameter 𝛾 

determines the coupling strength which increases with decreasing value of the coupling inductor 𝐿 . 

 

Elementary dynamical analysis 

Fixed point analysis 

To start with the dynamical analysis we first review the fixed points (FP) of the coupled system. The fixed points of 

a 𝑛-dimensional continous time system of differential equations, given by 𝑿 = 𝑓 𝑿 , where 𝑿 ∈ ℝ𝑛  can be given by 

solving the set of non-linear equation 𝑓 𝑿 = 0. As in the case of original Chua oscillator, due to the piecewise non-

linearity, the whole phase space can be divided into a set of three distinct regions separated by the hyper-planes 

𝑥 = −1 and 𝑥 = 1. We may indicate the regions as 𝐷−1: 𝑥 ≤ −1, 𝐷0: −1 ≤ 𝑥 ≤ 1 and 𝐷1: 𝑥 ≥ 1. The piece-wise 

linear function, 𝑓 𝑥  can be written in the three regions as follows. 

𝑓 𝑥 =  

𝑏𝑥 −  𝑎 − 𝑏   𝑖𝑓 𝑥 ≤ −1

𝑎𝑥  𝑖𝑓  𝑥 ≤ 1

𝑏𝑥 +  𝑎 − 𝑏   𝑖𝑓 𝑥 ≥ 1

  

It is to be noted that Eq. (1) is linear separately in each of the three regions. The Chua oscillator has three distinct 

fixed points one each in the three regions, given by𝐸1 =  𝜅, 0,−𝜅 ∈ 𝐷1, 𝐸0 =  0,0,0 ∈ 𝐷0 and𝐸−1 =  −𝜅, 0, 𝜅 ∈
𝐷−1, where 𝜅 is defined as 𝜅 =  𝑏 − 𝑎 / 1 + 𝑏 . On the other hand the periodic LC oscillator has one unique stable 

fixed point at 𝑦′ = 0, 𝑧′ = 0 . If we consider the coupled equations (1) as a single system the dynamics can be 

described in a six-dimensional space. The fixed points are obtained as 

(1a) 

(1b) 

(1c) 

(1d) 

(1e) 

(1f) 

(2) 
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𝐸1
𝑐 =  0,0,0,0,−𝑎 + 𝑏, 𝑎 − 𝑏 ∈ 𝐷1

𝐸0
𝑐 =  0,0,0,0,0,0,0 ∈ 𝐷0

𝐸−1
𝑐 =  0,0,0,0, 𝑎 − 𝑏, −𝑎 + 𝑏 ∈ 𝐷−1

(3) 

In the above, the superscript 𝑐  represents the fixed points for the coupled state. Now, a careful insight in to the 

expression of the FPs asserts that the nature of the FPs remain almost same except the center of rotation change 

phase plane. The linear stability of the fixed points can be determined by the 6 × 6 Jacobian matrix of the system 

given by 

𝐽 =

 

 
 
 
 
−𝛼  1 +

𝑑𝑓

𝑑𝑥
 𝛼 0 0 0 −𝛼

1 −1 1 0 0 0
0 −𝛽 0 0 0 0
0 0 0 0 1 1
0 0 0 −𝛽 0 0
𝛾 0 0 −𝛾 0 0  

 
 
 
 

 

It can be shown, by computing characteristic equation  𝐽 − 𝜆𝐼 = 0, where 𝐼 is a 6 × 6 unit matrix, that all the 

eigenvalues of the Jacobian does not have non-negative real parts, that is the FPs are not stable. Hence, we can 

expect that the coupled system exhibit orbit or chaotic attractor. 

 

Symmetry and Dissipation 

The system shows symmetry under inversion similar to original Chua Oscillator. Thus, the system behaviour remain 

invariant under the transformation𝑿 → −𝑿, where 𝑿 denotes the set of state vectors𝑿 =  𝑥, 𝑦, 𝑧, 𝑦′, 𝑧′, 𝑤 𝑇 . The 

dissipativeness of the system can be asserted by calculating vector field divergence given by 𝛬 = ∑
𝜕𝑥𝑖 

𝜕𝑥𝑖
 where 𝑥𝑖 ∈

𝑿, which is simply given by the trace of the Jacobian matrix (𝑡𝑟 𝐽 ). 

𝛬 = 𝛼  1 +
𝑑𝑓

𝑑𝑥
 − 1 ≤ 0 

Each volume enclosing the system trajectory contracts to zero exponentially at a rate of 𝛬 as time 𝑡 approaches 

infinity. 

 

Eq. 1 can be written in terms of the Jacobian matrix,  𝐽, as follows 

𝑿 =  
𝐽 𝑿 ± 𝒌   𝑖𝑓 𝑿 ∈ 𝐷±1

𝐽𝑿  𝑖𝑓 𝑿 ∈ 𝐷0

  

where 𝑿 =  𝑥, 𝑦, 𝑧, 𝑦′, 𝑧′, 𝑤 𝑇  and 𝒌 =  𝜅, 0,0,0,0,0 𝑇, with 𝜅 as defined above. Hence, we obtain a linear equation 

separated by the planes 𝑥 = 1 and 𝑥 = −1. The linear equations can be solved by computing the eigenvalues and 

eigenvectors of the Jacobian matrix, yielding results similar to those observed in the original Chua oscillator, such as 

the double scroll, periodic and multi-periodic limit cycles, chaotic single scrolls, and other complex behaviors. 

However, due to the presence of the field coupling term 𝛾, and depending on the initial conditions, various types of 

dynamics may emerge, which we will explore numerically in the next section. 

 

Numerical Results:- 
To further investigate the system’s dynamics, numerical integration of the ODEs defined by Eq. 1 is performed. The 

dynamics are explored using various tools such as bifurcation diagrams, Lyapunov spectra, and phase space plots. 

All numerical calculations and visualizations are carried out using Python and relevant packages, including NumPy, 

SciPy, and Matplotlib. The parameters are fixed at the values specified in Sec.Circuit description and Model 

Equation, and for each calculation, sufficient initial iterations are discarded as transients to ensure a steady-state 

solution. The coupling parameter 𝛾 is varied within the range of 0.03 to 0.16, corresponding to a practically 

achievable coupling inductor (𝐿 ) range of 2 to 10 H. For experimental validation, the circuit is also implemented in 

the SPICE-based NI Multisim simulator. 

(4) 

(5) 
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Fig2:- Bifurcation diagram and Lyapunov spectrum with 𝛼 set at 10, corresponding to double scroll attractor (a) 

Bifurcation diagram of the maximum value of variable 𝑥 with varying coupling strength, 𝛾, (b) 1𝑠𝑡  four maximum 

Lyapunov exponent. 

 

We begin by examining the bifurcation diagram (shown in Fig2) to analyze the dynamics of the coupled system. 

Here, 𝛼 is set to value 10, which corresponds to double scroll chaotic attractor for the uncoupled oscillator. The 

bifurcation diagram is generated by varying 𝛾 across 10000 discrete steps. The integration is performed with fixed 

initial conditions. Specifically, the initial values for the state variables of the Chua oscillator, i.e. 𝑥, 𝑦 and 𝑧 are fixed 

at values near the origin  0,  0.1,  0.1  and the state variables of the LC oscillator (𝑦′, 𝑧′) are set at small values of 
 0,  0.1 . In practice, this can be achieved by energizing the LC circuit with a DC voltage of 100 mV, which is then 

removed at 𝑡 = 0 using the switch 𝑆. The bifurcation diagram is plotted by taking the local maxima of the time series 

of state variable 𝑥. The bifurcation diagram provides a clear depiction of the system’s dynamics. It can be observed 

that the system exhibits chaotic dynamics for most values of the coupling constant 𝛾. However, chaos is suppressed at 

certain selective values. Period-3 and period-2 limit cycles are observed at 𝛾 = 0.05667 and 𝛾 = 0.0989 ∼ 0.0999. 

In between these values, there are several narrow ranges of 𝛾, where period-𝑛 limit cycle and quasi-periodic 

behaviour can be observed. As 𝛾 further increases upto 0.128, the system remains chaotic except for certain values of 

𝛾. Within the range 𝛾 = 0.128 ∼ 0.140, instabilities leading to the divergence of trajectories can be observed. This 

occurs because, in numerical model three segment non-linearity is considered, whereas the practical circuit features a 

5-segmented one due to the positive slope of the Chua diode at larger voltage values. It is already demonstrated that 

when a five segment nonlinearity is taken into account, double scroll attractor coexists with stable external limit cycle 

(Fortuna, Frasca, and Xibilia 2009). The same is reconfirmed in circuit simulation. As the 𝛾 value is further increased, 

the system dynamics goes through a transition from chaotic to periodic oscillation via quasi periodic and period-3 

route. Beyond 𝛾 = 0.152, the system becomes unstable. In circuit simulation, further decreasing the value of the 

coupling inductor 𝐿  results in the voltages 𝑣1, 𝑣2 and 𝑣′2 oscillating with an amplitude that reaches the saturation 

voltage of the OPAMPs. This behaviour is observed as a limit cycle on the oscilloscope traces when 𝑣1 and 𝑣2 are 
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displayed on the horizontal and vertical channels of the oscilloscope, respectively. The observations from the 

bifurcation diagram are further complemented by numerical estimation of the spectrum of Lyapunov exponents. The 

Lyapunov exponents for the continuous-time differential equation are calculated by following the algorithm described 

in (Wolf et al. 1985). The orthonormalisation of the unit tangent vector is carried out by 𝑸𝑹 decomposition method 

after every time evolution of 𝜏 = 0.1. The diagonal elements of the 𝑹 matrix gives the evolution rate, which is then 

stored and an appropriate mean of 5000 time steps, after removing sufficient transient, is taken to compute the 

Lyapunov spectrum (Lu et al. 2005). The 1𝑠𝑡  four maximum Lyapunov spectrum of the 6-dimensional system is 

shown in FIG. 1(b). The chaotic Chua oscillator contributes the positive Lyapunov exponent, while the other two 

being zero and negative. The LC circuit, contributes one zero and one negative Lyapunov exponent. In the chaotic 

regime, presence of only one positive Lyapunov exponent excludes any possibility of hyperchaos. In the selective 

periodicity windows, such as within the range 𝛾 = 0.05667 and 𝛾 = 0.0989 ∼ 0.0999, the maximum Lyapunov 

exponent is zero, with two or three more zero lyapunov exponents. This corroborate the observation of bifurcation 

diagram and confirms the presence of quasi-periodic behaviour with multiple frequencies. 

 
Fig 3:- Bifurcation diagram and Lyapunov spectrum with 𝛼 set at 8.5, corresponding to limit cycle (a) Bifurcation 

diagram of the maximum value of drive variable 𝑥 with varying coupling strength, 𝛾, (b) and (c) Full Lyapunov 

spectrum. 

 

Similar dynamics can be observed while the Chua oscillator is set to limit cycle mode by setting 𝛼 = 8.5. The 

corresponding bifurcation diagram and full Lyapunov spectrum is shown in Fig3(a) and Fig 3(b) - (c), respectively. 

However, in this case, the periodic regimes are obtained for a larger range of coupling strength, 𝛾. 
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Fig 4:- Phase space plot in 𝑥-𝑦 plane showing the dynamics of the Chua oscillator for different values of 𝛾 in both 

chaotic ((a) 𝛾 = 0.035 and (b) 𝛾 = 0.1021) and periodic regime ((c) 𝛾 = 0.0566, (d) 𝛾 = 0.0995, (e) 𝛾 = 0.1101, 

(f) 𝛾 = 0.152). 

 

 
Fig 5:- Multisim implementation of the coupled system. 
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Fig 6:- Oscilloscope traces: (a) 𝐿 = 9.2 H, Horizontal axis = 500 mV/div., Vertical axis = 1 V/div.; (b) 𝐿 = 5.2 H, 

Horizontal axis = 200 mV/div., Vertical axis = 1 V/div.; (c) 𝐿 = 3.2 H, Horizontal axis = 500 mV/div., Vertical 

axis = 1 V/div.; (d) 𝐿 = 2.9 H, Horizontal axis = 500 mV/div., Vertical axis = 2 V/div.; (e) 𝐿 = 2.1 H, Horizontal 

axis = 200 mV/div., Vertical axis = 1 V/div.; (f) 𝐿 = 1.9 H, Horizontal axis = 5 V/div., Vertical axis = 5 V/div. 

 

Some of the phase portraits (in the x-y plane) illustrating the dynamics of the coupled oscillator are plotted for both 

chaotic and periodic/quasi-periodic regime in Fig 4. These observations align with the bifurcation diagram and the 

presence of multiple zero Lyapunov exponents in the Lyapunov spectrum. To this end, the Multisim implementation 

of the coupled system is shown in Fig. 5. The phase portraits are experimentally simulated with oscilloscope for the 

Chua oscillator, with some of the oscilloscope traces presented in Fig 6. To obtain the traces, the voltage, v1 across 

the capacitor C1 (representing the state vector x) is plotted on the horizontal axis, while the voltage v2 across the 

capacitor CL  (representing the state vector y′) is plotted on the vertical axis. The oscilloscope trace are in excellent 

agreement with the numerical illustration of the phase space plots. Notably, Fig 6(f) shows the external limit cycle 

with both horizontal and vertical axes set at 5 V/div. 

 

Summary and Outlook 

Mutual or bidirectional coupling between heterogeneous systems via inductor is studied. The chaotic and the linear 

systems are chosen as Chua oscillator and LC tank circuit, respectively. The circuit equations, derived from 

Kirchof’s law are reduced to dimensionless form for numerical analysis. A mathematical formulation of the model 

equation is provided in terms of Jacobian matrix and decomposed into linear systems separated by hyperplanes. The 

phase-space dynamics of the coupled system are analyzed using bifurcation diagrams, Lyapunov exponent spectra, 

and phase-space plots. Interestingly, the coupling enables chaos suppression at specific values of coupling strength. 

Phase space plots confirm the existence of quasi-periodic regime with multiple frequencies, corroborating the 

bifurcation analysis and Lyapunov spectrum. The system is implemented on the Multisim platform for experimental 

validation, showing excellent agreement with the numerical results. The Chua oscillator exhibits a rich variety of 

dynamics, such as limit cycle, chaotic as well as double scroll attractor while the LC tank circuit represents the 

simplest passive sinusoidal oscillator. In this article, we utilize an inductor to couple the systems bidirectionally, 

exploiting magnetic field-based coupling to facilitate communication between two distinct types of oscillators. This 

approach reveals several interesting attributes, such as chaos suppression at specific coupling coefficients. As part of 
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future study, it will be interesting to study any synchronisation-like correlation between the two systems, if any. 

Although recent research in nonlinear dynamics has increasingly focused on synchronization in complex networks, 

the fundamental studies presented in this paper can deepen our understanding of the synchronization of different 

kinds of systems. We further believe that the present study of interactions between heterogeneous systems via 

inductive coupling can be extended to applications in neuro-computing, neuron-based communication systems, and 

physiological systems. 
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