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AT T MIMO Hiflf 2RI L7z KEF BN 7 7 A MekIiC BT 50198 CEL 7 ECHlEREND.

F1E [Faml i, fEROREE - REEDCBEOERBUIMIT T, ROV I LE—R7 74 802 b 5
FHBEN T 7 A ADBEATR SN TV D ERZRR, FHEE7 7 A N THLYNVT 2T 7 7 A4 30w LT
TR 7 7 A NP ERRER L L2 S B 2T T2 2 & OMBERZ RTINS, AR THE, v /LFT
— R7 7 A R EEEKE LT — REEREEFINEZNLR L L, ZNE TCOREHFTITEHA STV o &
B - REBCOPHIGTE LT UF v ae — Ly MZEHIN, 720 IR CEAL I TV D MIMO Bl %€
— REBEREISHEMA T 5 2O ISRl 7 A2 EHR - BB OERAEEZHO/NCTE 22 AN ETD LB~
TWno.

2 TMIMO DSP IZ L A2 B It O HAMSt] TIE, DSP IZ L AEBE TOERMEREL HINE LT, <L
FE— 7 7 A "OFT— ROEAEICHT T, ##E2THT VX NVab —1L» MZEROBKIZOWTIRN, &k
T ROBEEIE U CHIERBEROEALIRO T A NV F DY v TEERETHZ EICEY, FEETHEENM L
FTHZENARETH D EBRTND., T, REFHNEOSIEE, T NERSE CERETEHREAT 51T L,
T RO E I EE e # > THOB KR SNRBUIZ K BT —XF LT ¢ OHERPFREE 725 LT 5.

%33 D MIMO Rk AT LEREAN) TliX, =~V FE— K7 7 A 7 MEICBVT MIMO DSP Z 45 =
LAERBEME LT, BMIMOEES AT L& FEBT L5720 OOV TR, ZEWBIIEOTEKE— RO
B MRS A REFET D720 O — FIURERZ W AR Z HT IR L, 20 km GI-MMF Z {5k & L7=3% MIMO
BREAEER L TWA. K MIMO E32I28 W T, EEKROE— NRIBEELZ OMD) NEKT 22 LIk y, ZEDR
D MIMO DSP AR T D ENFREL 2D Z L 2R TWVN 5.

%547 MIMO DSP BB Feati) <%, DMD BEHNiZ X% DSP Al K~Dxtibz B & LT, Y& MIMO fB4IcEs
1 B A5 B AL BR ARSI A1 CRIRAGT — REMEZ O 7206 MIMO (53 AT AER A BHIRE L, = 7450 un
AT D GI-MMF KL, BUEFEIZ L Y DMD O/NESVMERT — ROBEFIHET 25420 50T L, E0EE
FiZ I L7 GI-MMF 10 kn D C + LA R8EEWM 2t —L > MEMMUEEZER LTS, 512, KA
#E2 AL LAt — FEAE LR LK DD mE I oW T, DMD B L OMalT — FEEHIET 5720 W
BIGI 77 A0 aT, ML UFEOBRHFEEZFALHCL TS, &6, 8ELELOBLENS AT v FOHD b
VT T VARG 77 A NOKRFTEAT, WHRIGT 7 7 A NOFF TR OLNTME T A =4 &5, 27—+
VT RIBERIET 22 TRV FTHETOGCI BROBIEN R THDL Z AR LTS, 2ETDH LY
FT LA RMIGCI 77 A NZONT, CL#IZHB W T 4 LP E— REIEIZIBVT 50 ps/km LLF 0 DMD B 558K,
6 LP E— REIEIZINT 70 ps/km LLUF D DMD fli{EAR AR A3 L TV 5.

ES5E MM AT AICBITAE—FMZ o X b—2RNE 2582 TIE, T—Fllza R h—27 2%
MIMO fBih~5- 2 D REBICOWT, BIATBERICLYE—FEZ v A b—7 & T— FRFERREMaE R ICIEE
THEE, BEF ¥ RV EOBEENELDLZ EE2RL, EMIMOEEERICEY, 77 A4 S HFOT— RKFHEEL
RE—FEZ B A =0 BREVZERBHFRENSITE 5T, Fr R VBOANREZEETET S Z LTk
DI ¥ R ABOESFREZEDEBNARETH D Z L EZHLCL, EHEHMakEERTL20IBE VAT LD
T NEFRKE 7 8 2 =0 RIS U AT ¥ FABEOHIEOEENMEZ R L TN 5.

Foewm [5BOREE] TlE, ~AFaT7 774G iEDRMEIZONWTOREIZONT, LRI REAEE
FHTH720120F, BT 7 A NTONWT, a7 K, BiE— REERBMNETHY, RiEFiios 6725
HENLETHDZ EHIBRTND. £z, E— NESEHIFCHEIERNTZ & 0, BREHECRHHT2ZLWE
87 EBEE LT h—F N7y AT KEREFOMENEZ DWW TR RT3,

WTE T CIIAECHE LN EERIEL T 5.
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This paper consists of seven chapters titled "A study on large-capacity optical fiber transmission by using optical
MIMO technology".

Chapter 1 shows the introduction.

In Chapter 2, modal dispersion compensation is demonstrated by using adaptive equalization for MMF
transmission. I realize a 20 km 50 pum-core GI-MMF transmission even if mode conversions are intentionally
introduced by axial deviations in the transmission line.

In, Chapter 3, coherent optical MIMO transmission experiment is demonstrated that employs a digital coherent
receiver with a mode convergence unit, which converges higher-order mode light into the fundamental mode.
The optical MIMO transmission of two signals over 20 km of GI-MMF was successfully achieved.

In Chapter 4, I propose WDM MIMO system by using a selective mode excitation technique to reduce MIMO
DSP over a conventional GI-MMF. I show numerically that I can selectively excite low-order modes with the
small DMD of GI-MMF and realize a C+L-band WDM coherent optical MIMO transmission over a 10-km 50
pm-core GI-MMF, which enables us to reduce MIMO DSP complexity. Furthermore, I propose a transmission
fiber for optical MIMO transmission over the C + L band. I show numerically that a graded-index core can
flexibly tune DMD and a cladding trench can flexibly control the guiding mode number and I successfully
fabricated fibers and achieve a transmission fiber with a total absolute DMD of less than 40 ps/km for four-LP
mode operation and of less than 70 ps/km for six-LP mode operation over the entire C + L band.

In Chapter 5, I numerically investigate the power difference between the channels in 2 LP mode fiber with
modal crosstalk and mode dependent loss and investigate experimentally the mode dependent loss and modal
crosstalk in two LP mode fibers. I reveal the launch power control effects on the optical MIMO transmission
performance.

Chapter 6 shows the prospects for optical MIMO transmission.

Chapter 7 shows a summary of this paper.

In summary, this study clarified to be able to contribute to realize future large capacity optical fiber network by
SDM technology.
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