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ABSTRACT 

Coupling power propagation on MXN monolithic fiber coupler has been calculated by using 

matrix transfer based on coupled-mode theory.  Launching input power to one fiber on linear 1X7 

monolithic fiber coupler shows that power is distributed to the other fibers with different coupling 

velocity. It is found that the outer fiber has the slowest coupling velocity and high transferred 

power. The measurement of output power of 1X7 fiber coupler as fiber combiner has been 

theoretically and experimentally done. The experimental result is compared to the theoretical 

model. A small different peak at certain distance occurs due to the coupling velocity. This MXN 

multi fiber coupler is applied for various optical power circuits. 
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INTRODUCTION 

Fiber coupler is main devices in optical communication system. It is used to split, to combine, and 

to switch the optical signal. The fiber coupler is commonly fabricated by fusion process. The 

analysis and fabrication of 2X2 SMF-28 fiber couplers has been clearly investigated [1]. It 

describes how the light intensity can be transferred from fiber one to fiber two. The coupling 

coefficient is a parameter that affected by refractive index, separation between fibers, and radius of 

fibers. The fabrication of MXN fiber couplers will be benefit and interesting phenomena where 

multi fibers with many junction fibers are not much investigated due to difficulties in controlling 

fiber coupling parameters [2,3]. Launching input power to the different input ports gives different 

coupling velocity profile. The 1X7 monolithic fiber coupler and 7X1 are purposed.  

 

DESIGN AND SIMULATION 

By launching input power to the fiber 1, the coupling velocity will vary for each fiber in Fig.1. 

 

 

 

 

 

Figure 1.Illustration of cross section and coupling velocity of linear 1X7 fiber coupler. 

The transfer of light in fiber couplers was determined by coupling-mode theory, where it much 

depend on coupling coefficient and propagation constant of the fibers.  
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The value of denotes propagation constants, and is the coupling coefficient. The solution of 

inner matrix is determined by eigenvalue and eigenvector that describes transformation of power 

where  is the transfer matrix and,  

 (4) and,  (5) 

where is the wavelength, K ‘s are modified Hankel function, the value of , 

 is a normalized frequency, is the progression of 

phase, and W is the transverse decay of amplitude. Assuming the cross section, separation of the 

fibers, and propagation constant held to be constant, then

          (6) 

where  

 

RESULT AND DISCUSSION 

The simulation of power propagation on fiber with single input power is gradually transferred to 

the other fibers as a function of length of the interaction region or phase. The input power is 

transferred to fiber two, three until fiber seven.  

 

 

 

 

 

Fig. 3. Coupling power (simulation)                      Fig. 4. Coupling power (experiment) 

In Fig. 3, power is transferred with different coupling velocity. The coupling velocity follows the 

profile given in Figure 1, where it is slower for the outer fiber. If power is launched to fiber 1, the 

fiber 7 has the slower coupling velocity, and has the higher transferred power. Comparison of 

power propagation for coupling power model to experiment can be seen in Fig. 4showing good 

agreement. When all input powers are launched to the input ports, the output power is maximum 

or equal to 7mw.Simulation result decreases sharply from 7mW to 6mW at distance around 20 nm.  

Power is absorbed by the silicon dioxide fiber structure, and some energy is transferred to 

mechanical heating and radiation. As the distance increases, power increases gradually with small 

decrease at around 0.9. The experimental result remains not many changes  power amplitude in the 

range of 0-10nm, the simulation result follows the experiment with the small discrepancydue to 

the fiber geometry, where the coupling velocity no longer transfers all power to the center of fiber. 

For distance more than 10 nm, power could not increase as high as simulation results.  
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CONCLUSION 

Power is transferred to others fiber with different coupling velocity. The test for linear 1X7 fiber, 

the fiber 7 has the slowest coupling velocity and has the higher transferred power for input of fiber 

1. Comparison between simulation and experimental results has shown good agreement. There is 

different normalized power by factor fiber geometry where the coupling velocity no longer 

transfers to others fiber.  
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