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• The auxiliary source contains  a voltage 
source and an ideal band-pass filter 
connected to the original schematic. 

• Normal oscillator is to be simulated, the 
optimized parameters are the auxiliary 

voltage and the frequency. 

• Simulate a periodic solution under 
illumination, the optimized parameters 
are the auxiliary voltage and phase. Here 
the frequency is same as the 
external-wave frequency. 

• simulate a quasi-periodic solution under 
illumination, the optimized parameters 
are the auxiliary frequency and voltage.  

• Note that if the oscillation is 

autonomous, as the first and the third 

case, the auxiliary-source phase can be 

simply set to zero. 

  

  

 

1 

2 

3 

Band-pass filter provides zero impedance at 

the auxiliary-source frequency and infinite 

impedance at the other frequencies. 

 

Simulated Results 

6 MHz 

1.6 MHz 

4.6 MHz 

1.3 MHz 

Measured Results 

 High-power solutions form contours and only the upper curves are stable. 
 The higher curves are the frequency-locking solutions. 
 This solution exists only at the incident frequency near the free-running 

frequency. 

 Simulated locking range agrees to the measurement.  
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Locking 

Locking 

A 

 

Locking 

Locking 
B 

 

The oscillation frequency is operated in the quasi-periodic regime under 

different incident wave (with intensities and frequencies).  

 Overall the simulation is close to the measurement.  
 Compare points A and B, since they are both 2 MHz from lower the locking 

point.  
 Easy to observe, The oscillation frequency is pulled from its free-running 

frequency by about 1 MHz. 



 12 



 13 

 

 



 14 

 

ă



 15 

 



 16 

 



 17 

 

 

 



 18 



 19 

 

 

 



 20 

 



 21 

 



 22 

 

 



 23 

 



 24 

 

 



 25 

 

 



 26 

 



 27 

 



 28 

 

 



 29 

 



 30 

 



 31 

 



 32 

 

 



 33 

 



 34 

 

 

 



 35 

 



 36 

 



 37 


