
1 
 

Supplementary Information for 

Optical Orbital-Angular-Momentum-Multiplexed Data Transmission Under 

High Scattering 

Lei Gong1,¥,ĉ, Qian Zhao1,¥, Hao Zhang1, Xin-Yao Hu1, Kun Huang1,ĉ, Jia-Miao Yang2, and Yin-

Mei Li1,3,ĉ 

1Department of Optics and Optical Engineering, University of Science and Technology of China, Hefei 

230026, China 

2Andrew and Peggy Cherng Department of Medical Engineering, Department of Electrical Engineering, 

California Institute of Technology, Pasadena, California 91125, USA 

3Hefei National Laboratory for Physical Sciences at the Microscale, University of Science and Technology 

of China, Hefei 230026, China 

¥These authors contributed equally to the work. 

ĉCorrespondence: leigong@ustc.edu.cn, huangk17@ustc.edu.cn,liyinmei@ustc.edu.cn 

  

mailto:iyinmei@ustc.edu.cn


2 
 

Supplementary Figures 

 

Supplementary Figure 1. Visualization of the calibrated transmission matrix (TM). We show here only 

part (1296¦2000) of the measured TM, which is actually mapped onto the N = 1296 preset input bases and 

M = 307200 sampling points in the output plane. In the color circle, the A and j symbols denote the 

normalized amplitude and phase, respectively. 
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Supplementary Figure 2. The performance of field retrieval in terms of sampling rate (g) and SNR.  

To investigate the effects of g and SNR on the performance of field retrieval, we performed numerical 

simulations by adjusting g and the SNR of added Gaussian noise. The retrieved fields including the 

amplitude (a) and phase (b) parts under different conditions are presented. The quality of the retrieved field 

becomes better as g or SNR increases. 
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Supplementary Figure 3. Schematic illustration of optical wireless communication links. (a) Line-of-

sight (LOS) connection and (b) none-line-of-sight (NLOS) connection. 
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Supplementary Figure 4. Crosstalk matrix measured in different configurations. (a) The crosstalk 

matrix measured under on-axis detection. (b) The crosstalk matrix measured under off-axis detection. The 

on-axis (c, e, g) and off-axis (d, f, h) are the measured orthogonality relations of three OAM modes for 

comparison. The results indicate that SMART has a good tolerance to system misalignment. 
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Supplementary Figure 5. Reconstructed OAM spectra for the received gray image.  The sent and 

received gray levels are demonstrated for verifying the gray-scale encoding scheme. Corresponding 

measured and theoretical OAM spectra are also presented for further examination. 
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Supplementary Figure 6. Reconstructed OAM spectra for the received color image. The data-encoded 

light fields are uniquely identified and the information is decoded into its 24-bit form for the reconstruction 

of the image. Corresponding OAM spectra for the retrieved fields are presented for further examination. 

 


