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A Communication Experiment Using Mode Division Multiplexing with
Phase Modulation-Coherent Detection
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College of Communication Engineering, Jilin University, Changchun, Jilin 130012, China

Abstract In this study, we have developed a 6 X6 mode-division-multiplexing communication experimental system
using a photon lantern as the mode multiplexer/demultiplexer. Further, we can achieve a signal transmission rate of
6 8.5 Gbit/s in a 10-km few-mode fiber using a phase modulation and coherent detection system via offline digital

signal processing. The results denote that the bit error rate of each signal can be less than 107* when the received

signal powers of LPy;, LPy,, LPy,, LPsy., LPyy, and LPy; are —37.84 dBm, —36.47 dBm, —36.20 dBm,
—35.27 dBm, —35.37 dBm, and —35.79 dBm, respectively.
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Fig. 1 Experimental setup of mode division multiplexing system
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Fig. 2 Schematic of PL
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SEH B AL H OGN 10 km KB 4 BT
ARRINGER A BGPTSR R I 2 Y
ARG R A U, LA A R AR R, T DARR AR
(0 B, AR ) 2 A 55 X 22 (8] 1 B A 2 D) R A
KA. M TAEW KN 1550 nm B, 6479 IH—1k

BIEPR V AT 3.823~5.136 Z[a], £ 4F 4 fh LP
K (LPy, JLPy, JLP, Ml LPo) &%, B LP,, #1 LP,,
YIEA 2 AT X, B LUZOC £ il T 528 6 X6
AR S 52 A% 4

SE R TR T TQ VR fe A T L Y

0306001-3



th i

i ot

AR 3] A R I R B2, 5 R R - A T R
G F B S TG TSI T, SR RS
18 i 32 s >R FH A8 1] 1 e 2645 5 2 028 St 2D
FRYRE AL 8 3 WO RE A7 5 D' 5 AR AR Ol iy AL TR T 4% S
PR IR, 751 i 800 2545 20 S

S 6y v ) 75 T A R AR AR T R L e o s Y 15
ST MR E L F A Matlab X5 5 #1784 4
B, ZWRTBOG R R B A OB AR X
IO 32 0 A% i M R 5 ) AS B L DR O R ) b 3R T
R ELEEAME F S FEEA LT =48
. — 2R M Gram-Schmidt B % 1/Q A F 1 ik
AT AMEE | T o3 2 e BT 1) s 4 8 B A s — R 4 By
Viterbi-Viterbi 7% XF A0 A7 f # 7 47 Al 71 F1#b 4% 5
=&k M Gardner 5335 #E 47 I 4000 52 L T8 BR 7R 2%
5 URAASCI b A [ 2D 3 A SRR L

3 SLEER S

31 BEARESEXHMPNE

TESCH R G B 1R 5 IR 2K i it T A
— A5 2 13 A KR 20 B 42 Wi 3 XoF 3 3 11
A AH L 2 A /INER 23 D6 K L B AR T HR A RS 5
2% (9 AT o 2 R B LA R AR T L O
SZAR B A AR 7 KRR A A S 5 i A
WO WA Y S R G R . AR OO
TR T T A AR A H A0 AR 5 B R AL AT
I DR 567 AT 8 10 A58 X e A R T AR P i
PEAT B 4TI A IEAR

A A58 2 1A 3 AR (R A T30

Li=P, —Pou> (D

x2 OLTHENRY

Krf. Ly CBRAL . dB) ROR & B 46 ABLFE, P, (L

7 - dBm) By A Ui 38 & A 2T A D)L P

CAAT - dBm) b 78 B HY 3 12 450 506 17 19 1 5 2 R,

RIGHTHAEFITETRITELZMLEL0 kmy

A BT AR T S A 3% 4 I A A il Y A A B RE (.
R 1 OIGT AT FE AR 1A 4R A5 (4

Table 1 Insertion loss of each mode port of PL

Insertion loss after Insertion loss

Mode back to back after 10 km FMF
transmission /dB transmission /dB

LPy, 3.64 5.56

LPy. 2.85 5.61

LPy, 4.31 6.56

LP,. 5.84 7.16

LP,y, 6.89 8.81

LPo, 10.22 12.01
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Table 2 Crosstalks of different modes in back-to-back connection of PLs

Crosstalk /dB

Mode
Input LPy Input LPy;, Input LPyyy, Input LPy, Input LPsyy, Input LPy,

Output LPy, —20.20 —20.93 —31.81 —28.32 —31.67
Output LPy, —34.38 —19.4 —25.54 —20.61 —26.17
Output LPy, —24.55 —18.42 —29.22 —24.41 —25.06
Output LPs, —36.69 —24.5 —24.63 —18.53 —19.32
Output LPyy, —34.52 —20.77 —19.94 —16.87 —18.16
Output LPy, —23.05 —21.62 —19.96 —17.94 —18.22
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Table 3 Crosstalk between different modes of PLs connected by 10 km optical fiber

Crosstalk /dB

Mode
Input LPy, Input LPy, Input LPyy, Input LP,, Input LPyy, Input LP,
Output LPy —19.01 —19.51 —28.16 —23.66 —30.76
Output LPyy, —29.26 —16.61 —25.06 —18.11 —24.51
Output LPyy —21.76 —17.56 —19.31 —21.91 —22.01
Output LPs, —29.81 —19.76 —22.71 —15.96 —17.41
Output LPyy, —29.51 —18.86 —18.86 —15.31 —16.16
Output LPo, —21.41 —20.56 —18.96 —17.51 —18.01
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