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Fig. 2. Cutoff wavelength Ay as a function of the layer
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i EANE —— FRRRITEOR, PRz
T D G AT AR RS AU 2, P
AR FE BB

A b X GRS B AT AR
—J7 1, BEE b BIBER, SRR AR R R
WK, S EET S SRS R AR, (R
B2 A TS, Wi hiire e/, 5—IJ7
11, BEFE b RUSER, 2RI 2 B R BRI 2 i
L, B RAIRITIE I F I A AT S R ACR
RS, DRI 25 IR AR K. T A R 2 2 i At
FEA R BN S Y, P24 SRR B R
SR, 2 0 BN, T RERITEE L S TR
SH RGBT, I PR X A £ S0 8 25 AR T S 3 e
R, PR BER BN 2 e AL N 4 b BRI,
R MRITZ B AT T Z B e, I o 21 A 45
BERIES LTRSS SUWSE N LR bk ZE)
AT A ARCR, R 32 2R B 25 iAok,
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K 8 5 THEA 242 R 4 0.01 m B, TLF
HEF LRI Ao 535 IFEZ IR KR, N T
RS Mk pe A BGE, B RIMES I TIES
T BRI ELT SIF AL R, X LS m T2
AL Z BT R 22 A ORI Aoy IR 1EHR 2, 2F
TR AR o HAERIEDE R Ao = 1.3 pm R/
K. TAEBKEE R A = 1.55 pm. HAhZ5H
ZHHEEUWT: TLFL: ¢ = 6 pm, b = 3 pm, A, =
0.004; TLF2: ¢ = 7 pm, b = 4 pum, A, = 0.004.
M 8 ATLIE Y, TEAHIF Ay N, TLF AY7Z5 5 FE
B SIF AL 2—4 N EE . MEH R, £ R =
0.01 m. JEHE A 29 180 pm? i, SIF (125 th 5
FEmiA 320 dB/m, 1fii TLF1 B =2 8oL 45 # iy
L BFERAL, 2970 2.05 dB/m, 1fii TLF2 [
BHERTLURZE 0.34 dB/m. BFFEIER, iid % TLF
AR RZ S5 S8, SihPERe T Dk —2 4%
FoE. 25 Lrik, T T RIS RZ MR,
TLF YCEF 25449 ] DUAT 85008035 25 i 14 5B RN /sl K
Ao TFRERW, FEAREPE R R DK o PIHTHE T,
TLF JGEF 0] DL SE AR K IR R AR A 11
B, K 25 PR R 2 ALK

103
102 -

101 -

100

ke / (dB-m 1)

50 100 150 200 250 300 350
Actr/pm?

Bl 8  TLF Fil SIF JGT 45 44 i) AR 25 dh AL RE Aoy HIA2 1K
ith £k
Fig. 8. Bending loss as a function of A, for TLFs com-

paredto step-index fiber.

B9 45 T AR IE4E R T, TLF 25 i
FES Aoy MZRALINEL. SCEF S R EN: Ao =
1.3 um, ¢ =7 pm, b = 4 um, A, = 0.004. TAEJE
K N EHR 1.55 pm. AFETXT L, B RS
THAF] Aoy T WML 50538 BB AL EF SIF #9421k
KF. E 9 ATLUE ), A SRR R AR, &
HHHAFEFN A LSBT B ALK, 7RI R T,
TLF #9725 i Hi#E 2 L SIF RAYZ. 4 R = 0.02 m

B, SIF i 25 il B #E = 15 298 3930.375 dB/m, i
TLF AESHAFEZN 0.43 dB/m. 24 R B9KF]0.14 m
i, SIF A9 IFEL R 1.2 x 104 dB/m, ifif TLF
2 AR FEMR E 3.7 x 106 dB/m. 24 R > 0.2 m
i, 25 AR AR B L. B4 b TLF /25
PAFELL SIF 2L 2—4 MR

106
TLF

104-\ - - - SIF

102 K
100

10-2

AE/ (dB-m 1)

10-4

10-°r

_8 . . . .
10 0 0.1 0.2 0.3 0.4 0.5

iR R/m

2500
TLF

- - .SIF

2000

1500

Aesr/pm?

1000

500

0 0.1 0.2 0.3 0.4 0.5
Pk R /m

B9 AEEGHMERZRT (a) BHRFE. (b) Ay H972EFL
£k
Fig. 9. Relationship between (a) bending loss, (b) effective

area A.q and bending radius. R.

MIE 9(b) FTLEH, S5 HERE R > 0.2 m B,
TLF 1 Ay 5 SIF FEA—E (HY R BYNHEL W R <
0.2 m I, SIF /) A B8 2 1k TLF KN,
24 R =0.02 m i, SIF A A HKZE 4302.63 um?,
FCF BRI K T 2 3996.44 pm?, H A LA HY
SIF A5 3775 & RN K () U A 8. 124 R =
0.02 m I, TLF 8 A 298 371.32 pm?, HFH
REH R T 2 65.17 pm?2, —F AL T [F— 5 Hok
. ULBH TLF B 0 A8 it SIF £ 45 BB i %
%, AT LA R R SRS AR 0 SR R 72K

T 1HE TLF 454 1 BRI B AeRet, ok B
ENEL LS EN: TLFL: Ao = 1.3 pm, a =
10.36 um, A; = 0.0011, c=7 pm, b =4 pm, Ay =
0.004; TLF2: A\c = 1.3 um, a = 8.74 pm, A, =
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0.00155, ¢ = 6 pm, b = 3 um, A, = 0.004. [# 10
BT AR TAEN AR AT, TLF BFEBRGIHERY
AR, EL 10 ATV, BEE A ARETE R,
BEAYPRHIREZ WG K. 7 1.2 pm < A < 1.65 pm
Ao, A A BR 45 FE SR AR T 107 dB/m /K.
TE X = 1.55 um B, TLF1 AYBRFIIIFEL Ny 2.81
107 dB/m, Ifi TLF2 [FRGIBAFEL R 3.14 x 108
dB/m. Z5 Rk, AP K RS ke =2
IEEE R B | PRI R G b A W
1) S o F AN

1010

i HFE/ (dB-m 1)

10—11

. —— TLF1
- - - SIF2

10-12 -

10-13 L L L L L L L L
1.20 1.25 1.30 1.35 1.40 1.45 1.50 1.55 1.60 1.65

TAEHEK A /nm

10 TLF FEAR 1 PR il 458 #8 B % 1< A 28 1k il 26

Fig. 10. Transmission loss of fundamentalmode for TLFs.
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Application and analysis of three-layer-core structure in
single-mode large-mode-area fiber with low bending loss
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Abstract

A three-layer-core single-mode large-mode-area fiber with low bending loss is investigated in this paper.
The three-layer structure in the core which is comprised of core-index layer, cladding-index layer and
depression-index layer, can achieve large-effective-area Aeff while maintaining low-bending-loss without
deteriorating cutoff behaviors. The large-mode-area of 100-330 um? can be achieved in the fiber. The effective
area Aeff can be further enlarged by adjusting the layer parameters. Furthermore, the bending property can be
improved in this three-layer-core structure. The bending loss can decrease by 2—4 orders of magnitude compared
with the bending loss of the conventional step-index fiber with the same Aeff. These characteristics of three-
layer-core fiber suggest that it can be used in large-mode-area wide-bandwidth high-capacity transmission, or
high-power optical fiber laser and amplifier in the optical communications, which can be conducive to studying
the basic physical layer structure of big data storage, reading, calculation and transmission applications and so

o1.
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