RS EGEATILFAT T 7AI/N

EirXFEA dLiBEXRFE I
XKEBFREWMHERA O

s

&

% E RM'-F BT
x B R-ELK M

FE

%2
H3I-% N ¥ F3
H-# B B

—4eEm

Multi- Core Fiber for Space-Division Multiplexing

M. Koshiba,
Y. Arakawa,

S. Tanigawa,

K. Saitoh, K. Takenaga,
N. Guan,

Y. Sasaki,
and S. Matsuo

K7 7 AN ARD72) DIEEBEEEZ SSIIKRT L2008 LT, xVFa7 774 13MEHER
TWh, JVF AT T 7ANDIEERREEZ LDV EDLOICIE, BEE0a7REE EHIC, KeaTH
JUAN=IPEREINS. AKFTIE, BRELORI TR M= RfEEO~VFaT 774 3E LT,
MUY FRIRVF AT 77 ANERET L EE DI, EBIEG - MELA MLy F IV FaT 7 7 4
NOMGERG R ARG T 5. HEROHIERIREE L KL, 20 dBULEO 2 B A F—27 OKIRR, Wik T

20 %L Lo EERLE 2 2 L 7.

Multi-core fiber is of great interest as a candidate of future expansion of transmission capacity per fiber. High-
dense core packing and low-crosstalk characteristic are required to realize the high transmission capacity in a multi-
core fiber. In this paper, trench-assisted multi-core fiber (TA-MCF) is proposed as high-capacity multi-core fiber.
The verified results of fabricated TA-MCFs are also reported. Improved characteristics of the TA-MCF of 20 dB
lower crosstalk and 20 % higher core density compared to step-index multi-core fiber, are realized.
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Fig. 1. Cross sectional view of a multi-core fiber.
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Fig. 2. Simulated power-conversion efficiency
as a function of dd/d.

X (2 kb, MIMa7rEEsdd=0 FThbbl
—RaThLosg, Coa7HiEAICBWTY S
T—BAIATREpOMEIZ1ITHY, BEHEEI TI2100%/%7 —
PEBITLTLEY. 6ddZ0OLTLT, §4bb
20D ATHIIEEDITLE, nIZIKTL, ZORE
BT MEBEADPEWESICL Y RELS RS, FIZIE,
AD30 um OBEE, 22003 7K EE 4 1% EZ D7
JT, 8T —BiEFRp 31030 —F—Lil, Ny —
OB RIFFEINSLTEIENNETH L. B,
M2iI2BWTlE, ERERBICEETDTLZOICTT
b3 izh, MIFEE2 LS5 LTH MK
DR D 5.

INLOREPSGDLIDL LI, 78R M2 %K
W 57:0121%, DLrEEa7OMEZ R TERS
OERY ZWHIT L L E BT, %37 oEMERC
M BNERF-LIEPEEL L. — K, &
WEH LTI T OHEZ T TR A RMEEDH
Fick-oTHEALL, FaT7HEORTHMOLEE)
DEET L0, BmREBREERITbZ > TRENITIER
ERIEEZRFL-TIEEHELY. —F, BITKREE
ZOTAHZ LR, BATORFEMNEENRKEL BL S
CLEERLTBY, MAEZEEMEOBIRIrLEFE LI
72\1,3).

Dibkrs, 20X b —27 28R IREICESTREN
WS Lo2oa 72 EE2 RO L 20121, £
T OEWE— FOBRDAOEMYELZ) LTS
E—FHEERRcZ /NS TEINVFAT T 7 AND
Wik z2EBTHIENET L.

E—-FEERBkENSLSTEINFATTITAN
O IZOWTIE, M40 EHZaT7oHMIZL >~
FRZEIY FRET L HEFREIATVE. W
NoEd vy 7 vare LCideNERT oK
BEZ7ANELTRESA TV HEETHL 7Y,
bhvbiig, IS5k L CREEOE W ML
VFMEWCERL, 70X M= hOBEELRTIV

d d+od

—

X3 2a7EFIL
Fig. 3. Two-core model for simulation.

(a) (b)
R4 K702 =2 VF a7 774 NOREH
(@ FLryFRIRNFaTT A8 (b) ZELT VANV F AT T 7 AN

Fig. 4. Proposed low-crosstalk multi-core fibers;
(a) Trench-assisted multi-core fiber, and (b) Hole-assisted multi-core fiber.
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electromagnetical field distribution;
(a) Trench-assisted two-core fiber, and (b) Step-index two-core fiber.

FaA7 T 7ANE LTI L UYFRIVFIT T 74N
IR L T2 210,

3. PLOFBIZILFOAT T 74N

3.1 771/ 55t

FLYFENGETHLIEICEZBEBROMADOELYD
RO REZRS OB EHWCTIHMT 5. K51,
MLYFHRI2a7 7 7 ANERIER2 2777430
R G A L ERIAEZHEXMITR LD TH 5.
ML yF L, a7OMBICHEE SN RERO KR
WHRILOZ L 2d/T (K4 (a) BXOKS (a) BH).



2011 Vol.2 7 v

o

|
o

|
n
o

I
@
(@]

|
IN
o

& O—7NONSFEHMS 00—
|
al
(@]

g

—~

| | J
35 40 45

JO7EeERE A(um)

|
(0]
o

@
o

®M6 7ML TR —2 0GR GH)
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Table 2. Structural parameter values of

simulations. fabricated fibers.
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Table 3. Measurement results of fabricated fibers.
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Fig. 8. Cross sectional view of fabricated trench-assisted
multi-core fiber (Fiber B).
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Table 4. Measured crosstalk of fabricated fibers.
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Fig. 10. Relationship between core pitch and crosstalk.
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