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Abstract: With the development of artificial intelligence, big data, cloud computing, Internet of Things, mobile
electronics, and so on, the transmission capacity of the traditional optical fiber communication system carried by the
rare earth ion-doped single-core single-mode fiber amplifier has gradually approached the limit of Shannon’s law. It is
necessary to develop a new material system to broaden the transmission capacity of the optical fiber communication
system. Compared with rare earth ions, quantum dots(QDs) have a wide luminescence bandwidth and tunable wave-
length, and the luminescence properties of QDs can be modulated by a variety of chemical means. QDs-doped opti-
cal amplifier shows broadband optical gain properties, which has attracted wide attention from academia and indus-
try. In this context, this paper proposes to integrate chemically synthesized PbS/CdS core-shell QDs with low-loss
polymer to obtain QDs -doped fiber amplifier(QDFA) , realize tunable wavelength and broadband optical amplifica-
tion in the near-infrared (NIR) communication band. This paper studies and reveals the factors and mechanisms

affecting the continuity of polymer fiber. It proposes to reduce the additional pressure related to surface tension,
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contraction force during solidifying, the friction force by the inner wall of fiber core, and improve the traction force
from the pumping by vacuum pump to obtain continuous optical fiber. By optimizing these factors, we obtained con-
tinuous fiber core based on heat curing PDMS and light curing NOA61 and NOA85 UV glue. Consequently, the QD-
FAs realize the highest gain of 6. 5 dB, and gain bandwidth of more than 100 nm. The results of this paper will facili-

tate the development of quantum dot fiber optic devices and broadband optical communication technologies.
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Fig.5 Factors influencing the continuity of fiber core and their mechanism. (a) Optical microscope images of optical fibers with

QDs-doped Norland NOA61 light curing glue as the core. (h)Schematic figure of the glue in the fiber core before solidify-

ing, r is the surface radius of the glue liquid. (¢)Force interacted on the glue liquid in fiber core before solidifying. AP is

the force related to surface tension, F| is the contraction force during solidifying, F, is the friction force by the inner wall

of fiber core, F is the traction from the pumping by vacuum pump.
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Fig.6  Optical microscope images of thermal curing PDMS fiber core. (a) Before thermal curing, no bubbles in the fiber core.

Thermal curing at 85 “C for 30 min in air(b) and in vacuum oven(c).

T 2R I R AMEE AL (UV ) 17 %,
& FH Y J& Norland 2% &) A9 NOAG61 Fil NOASS W F
UVIR, B RS EL £ 1, RAFEESEIL 1% 1

e BE A T A S RN UV IR A 1R R &Rt 4 k),
W 7(a) iR, &30 45 7 a0 & 7(b) iR B £F
FE SR ) KO AR (LR )2 50/125) & F S B2 B

F1 ZHHENERNOA61FINOASS S

Tab. 1 Parameters of UV curing glue NOA61 and NOAS85
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Fig.7 UV light curing of fiber core. (a)Schematic figure of the light curing instrument. (b) Optical microscope images of NOA85
light curing glue for 50/125 and 18/125 optical fiber, 50/125 fiber has no bubble, while few bubbles can be observed for

18/125 fiber(c).
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Fig.8 PL spectra of polymer fiber with QDs-doped UV curing glue. The fiber core is NOA61(a) and NOA85(h), respectively.

DL b g5 3 U B PhS & F a5 1Yk O6 R A
NOA61 UV g 453 8] TR 4 R +E, X W R EW
JGEF RS S B S A G R IR 7RI RE . B Ah
L 1AIHT,NOA61 UV g 58 4= [l 4 5 Al A& 52 -150 ~
+125 °C Ay LB YE ] IR B2 T A2 45 ] [ NOASS UV
e 5E o 5 B AR, FRATEI — B KN 2.5 em 1Y
NOA61 UV JAE R £F 8 i R & Wt £F dE AT 6 R
FEPEI G . A 2 BT s 06 0 R 1 I R
4t MAFIZBOGET 6 AMRFEN 1.79 dB. KM

i A BUFE T 2K [ T PbS & F a5 538 14 W i (I
WA T BT 2 100 6% ) L SR R £F #8419 O X
SEHOCET iy 18 19 FE VR IR B FOG LR B A 56 42 L
Be 51 AR A R, DL RS 5 e 4 P fE il ok
LR B AL ARG . 5 Sl o B R R
G T X R SR AW
A — 2D ARG LT (4 ABAE . 76 AT IIE (S 50
JEFN 976 nm I WOLER AL T, LM T 1 530~
1 630 nm 35 F] 100 nm DL I (1 58 45 14 45 (& 9 Fn &l



1830 K it

10, JF % 54 25 B 25 S0 90 B L E O dBm {55
IR 400 mW F IR T 1620 nm 405 51 45 4
T 6.5dB(E9(b) FIE 10(b)).

(a) 1o EEP=0 mW M
EP=85 mW
CP=190 mW
o E1P=300 mW
= [ 1P=400 mW
2
: o
=3
[=%
It
3
o
2_
0 1
1530 15401550 1560 15701580 1590 160016101620 1630
A/nm
) 5301 540—— 1550
6 ——1560——1570—>— 1 580
——1 590——1 600—>— 1 610
sk ——1620——1630
[==)
=
= 4
3
s 3F
=
g of
il %
0 =" . .
0 100 200 300 400

Pump power/mW
B9 NOAG6L UV IBAE H £F 55 ) 28 45 W OB 27 e iR 5 1k
(a) SEAT 61 R G528 5 (b) JF G4 75 B 22 2 %272
feith £k .
Fig.9 Optical amplification spectra of polymer fiber with
NOAG61 as the core. (a) Broadband optical gain spec-
tra. (b)Pump gain dependent ON/OFF gain.
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Fig.10  Pump gain dependent ON/OFF gain. The signal light
power is =11 dBm(a), 0 dBm(b), and 11 dBm(c).
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