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ABSTRACT EXPERIMENTAL SETUP

1g. 4. Schematic of Au S-
mode-locked laser.
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Fig. 4 shows the ring mode-locked

ﬂm EDFL with the single-mode fiber of

The Er-doped mode-locked fiber laser with Au triangles array (Au TA) on the

fiber tips as saturable absorber by nanosphere lithography technology has been Nt about 90 m, and the Er-doped fiber of
demonstrated. The obtained LSPR of the Au TA fabricated by the nanosphere 5.3 m. Au TAs @ fiber as SA was
with diameter of 1300 nm was 1614 nm (near the C-band), which improved the ch SiA __ Ot : v connected to the cavity through a bare

optical nonlinearity of Au TA to achieved mode-locked operation. fiber adapter.

FABRICATION PROCEDURE AND CHARACTERIZATION
OF AU-TRIANGLES @ OFT

RESULTS AND DISCUSSIONS

The phenomenon of passively ML operation has occured as the pump

power increased from 127.2 mW to 704 mW.
Nanosphere deposition Gold deposition 1.2 0

repetition rate= 2.08 MHz [ Al= 0.8 nm
.10k

=
I L]

220k
Vertical optical fiber
clamp fabrication

=
-

=30 |

-40 F

50k

Intensity (a.u. )
=
=a
Intensity (dBm)

=
&

Nanosphere removal

_

hr

&
b

270 F

| I
"'"‘““’“T'ﬂw rhf“mmJﬂquT w '

i

15000 -10000 -5000 0 3000 10000 15000 1540 1545 1550 1555 1560 1565 1570 1575
Time (ns) Wavelength (nm)

Fig. 5. Output mode-locked pulse train. Fig. 6. Output mode-locked optical spectrum.

Fig. 1. The fabrication procedure for well-patterned Au triangles on the OFT. In Fi1g. 5, the fundamental repetition rate  In Fig. 6, the central wavelength 1s 1558

1s 2.08 MHz with the time period between nm and the 3-dB spectral width 1s about

After the polystrene (PS) nanosphere (NS) (diameter: 1300 nm) deposition on the adjacent pulses of 480 ns at 127.2 mW. 0.8 nm.

optical fiber tips (OFTs) by Langmuir-blodgett method, gold deposition with
thickness of 60 nm by Electron beam thermal evaporation and nanosphere removal by
ultrasound treatment, the well-ordered Au TA were fabricated on the OFT. (Fig. 1)
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50 - which was near the C-band (1550 -120F T | | | | | | | indicating relatively stable
: 2.07445  2.07450  2.07455  2.07460 operation of ML.
nm) . (N
40 Frequency (MHz)

1000 1250 1500 1750 2000 2250 2500

Wavelength (nm) Fig. 7. RF spectrum of the mode-locked pulses.

Fig. 2. The linear optical transmission of the Au TA.
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2l | . . . In this paper, we reported an all-fiber passive mode-locking EDFL that use Au TAs @
~ The nonlinear absorption properties . o -
S S TTPeW—20 . OFT (the diameters of NS 1s 1300 nm) as SAs. By NS lithography technology, we
= 52 of the sample were measured. The ‘ | . . - .
= , achieved LSPR absorption peaks in the C-band. The stable passively mode-locked
2 50 modulation depth of the Au TA was » o - ,
2 sl . . . laser with a repetition rate of 2.08 MHz and a pulse period of 480 ns was obtained for
="k as high as 8%, with a corresponding
& 46 | . o the pump power of 704 mW.
ul nonsaturable intensities of 47%, as
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Fig. 3. Nonlinear transmission of the Au TA samples (diameter: 1300 nm).



