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Research on the Objective Function of Spatial Light Modulator-Based
Output Spot Focusing for Multimode Fiber
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Abstract The ratio between the intensity of focused spot and the total intensity of the fiber output, which is spot
focusing efficiency, affects the sampling signal to noise ratio of single—fiber digital scanning based on liquid crystal
spatial light modulator (SLM). Using sequence coordinate ascend algorithm to control the input field, the light
emitted from the multimode fiber can be focused. The theoretical and experimental results show that the sum of
normalized objective function and spot focusing efficiency is approximately constant. In order to improve spot
focusing efficiency, the normalized objective function value must be minimized. The affect of the multimode fiber
output light intensity on the convergence of the normalized objective function is analyzed. The numerical simulations
and experiments show that the normalized objective function convergence rate changes slowly and spot focusing
efficiency deteriorates with the output light intensity increasing.
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Total intensity Experimental NOF lower bound Theoretical NOF lower bound Absolute error Relative error

3.1698x10° 0.648 0.637 0.011 1.72%
6.0600%x10° 0.682 0.669 0.013 1.94%
8.5169x10° 0.717 0.708 0.009 1.27%
1.1160x10° 0.762 0.750 0.012 1.60%
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