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We have developed a highly stable noise-like pulse (NLP) laser by using nonlinear polarization rotation.
We have constructed a Fabry-Perot resonator that includes a mechanism for the passive cancellation of a
change in polarization with a Faraday rotator mirror (FRM). The FRM rotates the polarization state of
input lights by 90 degrees and reflects the lights, so this effect cancels out the polarization fluctuation
caused by light travelling back and forth through a fiber. In this experiment, the output pulse parameters
were a pulse width of 18.92 ns (FWHM), a spectrum bandwidth of 70.04 nm (FWHM) and an autocor-
relation waveform of 0.57 ps (FWHM). In addition, the resonator could generate NLPs even if the po-
larization state in the resonator changed by a polarization controller (PC). From these, we succeeded in
developing the high stability NLP fiber laser constructed non-PM fiber.
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Fig. 1 Farady rotater mirror.

E,=E,sin(27f1+0,+¢,) (2)

Ey OB E, (13O EMEE, 6,8 L1613
WINEAH, ¢, BE 137 7 A NNEOBIEITIC & B 1L
MBI 9. Ao Pl % E S 205 & stz
T B IE FRM I o THWIZANED Y, Ek
LEBECPELE SHhIE, RS EEE TR UEETED

KA RS 5720, FRM 225 K L 7 7 1 N %A=k
L7613 (3) @) TSN 5.
E, =E,sin(2n /i +0,+¢ +4,) (3)
E =E,sin(27fi+0,+¢,+¢,) (4)

KB ED DS T 7 ANRNOABIIZR 726D Pl e S
il % (L3 B SEOMAZE I A SO A & [/ —Tdh D
ZENbhL. L7zho T, FRM TRET S ki fE
W 2EE ORI L 5F, 90° RIEAEE L AL
WANRS. ZORRE AV CIHER OB ITRO L LR
gL Tw5

2.2 ARG ORERL

Fig. 2 12, RZFOMK % "5, LIEHR L FRM % H
W72 AT RICUERL L, R 1480 nm JiBE FH LD (Laser di-
ode), WDM (Wavelength division multiplexer) # 7 7,
SMF (Single mode fiber), EDF (Erbium doped fiber)
(8.24 dB/m at 1480 nm), PC (Polarization controller), PBS
(Polarizing beam splitter), [HI#%% 90 £ FRM, 8 & U
RERFEIAB 7 7 A 7NV =73 5 —THRINTWV5
1480 nm LD (£ 980 nm LD IZ{& &z 5 Z L ASTE, )V—
TIT7 I IMREE AR S n— ey A sa S vy
ITHIEEMZ LI ENTE L. SMF O EF#L

PM loop mirror

1480 nm Pump LD

SMF

—>
EDF /DM PBS ISO  Qutput

FRM

EDF: Erbium Doped Fiber
SMF: Single Mode Fiber

FRM: Faraday Rotator Mirror
PBS: Polarizing Beam Splitter

ISO: Isolator LD: Laser Diode
WDM: Wavelength Division PM: Polarization Maintaining
Multiplexer PC: Polarization Controller

Fig. 2 Configuration of highly stable noise like pulse fi-
ber laser.
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Fig. 3 Measured output profile. (a) light spectrum, (b)
pulse waveform, (c) autocorrelation waveform, (d)
pulse trains, and (e) pump power versus average
output.
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Fig. 4 Average output power versus pump power. (a) at
an pump power of 448 mW and (b) at an pump
power of 851 mW.
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Fig. 5 Changes in average output when the pump power
was 540 mW.
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Fig. 6 Output waveforms. (a) at an average power of
21.26 dBm and (b) at an average power of 23.09
dBm.
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Fig. 9 Measured output polarization areas of NLP when
the average power was changed.
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Fig. 11 Max and minimum of super continuum light
spectrum when PC operated in the resonator.
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