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in vivo 

Can two individually signals 
be transmitted through only one fiber with high 
fidelity?
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Fig. 1: Idea of the concept for undistorted 
optical transmission of two light 
signals though a multimode fiber 
(MMF) using a spatial light modulator 
(SLM). The transmission of the light 
signals a1 and a2 is accomplished by 
shaping the incident light at the 
proximal side of the MMF. In the 
ideal case, the spatially separated 
light signals b1 = a1 and b2 = a2 are 
received at the distal side of the 
MMF.
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Fig. 2: Measured light intensity on the CCD 
at the distal side of the multimode 
fiber. a) The target pattern signal is 
projected at the calibration step. b) 
The output signals are received when 
two signals are transmitted using the 
multi-window digital optical phase 
conjugation (DOPC). 
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Fig. 3: Spectra of the output signals b1 and 
b2, if the sinusoidal signals a1 and a2

with a frequency of f1 and f2,
respectively, are transmitted using 
multi-window DOPC. A crosstalk of -
28 dB (left) and -25 dB (right) occurs 
due to imperfections of the DOPC. 
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