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Development of a repetition-rate-tunable Yb-doped fiber laser CPA system

toward waveguide-direct-writing in transparent materials
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Abstract

In this report, our recent work on the development of the
Yb-fiber CPA system is presented. The laser system has
the repetition rate tunability to optimize the heat
accumulation effect during the processing of transparent
materials. A mode-locked fiber oscillator, a pulse
stretcher, a pulse picker, pre-amplifiers, and a double-
clad amplifier are constructed.
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Fig. 2 Recorded output of the mode-locked oscillator.

W=7 v 260 HEhzthh%,
CFBG (Chirped Fiber Bragg Grating) (ZJ& > T~1ns
FCMHE L. HW= CFBG @ k431 %-55.72
psinm T > 7= % AT ML % Fig. 21Z7R 7.

—
=}

Normalized intensity (arb. unit)
o
(6]

0.0 ' : '
1020 1025 1030 1035 1040
Wavelength (nm)

Fig. 2 Spectrum of the stretched pulses.
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Fig. 3 Recorded waveform of the oscillator’s pulse (a)

and the stretched pulse (b).

ROV A w AT, ROk YR #S
(Semiconductor optical amplifier, SOA) Z{ f L 7=.
SOA ¥, HEitZiEAT DDA & L THEE
L, ORI L LCEi< 720, HEko&E
WL AE =L LTHWD Z ERHERD. —i%
FNZ, 7OVAE y I —TIE B BN AT
optic modulator, AOM) *?35-5%7‘1: ‘e (Electro-optic
modulator) 23V D DN RITH 5, AiE L
EEE AL %F IS BT ERA L LT AR
N5, SOA L, TNoDEEAVE LT, HH
ZERNT A B L EER e\ & 9 RIS & R0,
M 7z SOA 13, /IME 5F15 40 dB, ’“Eﬁ?ai:& 7dB,
AR E 1034 nm O b D TH 5. BREHIC

(Acousto-



ns FRED/ L RAEFAETE D KT A% (PicoLAS,
BFS-VRM-03-HP) % H\ /=, Fig. 4 |Z/SVAE w7
— DR E T BIRSR O I O—5% 7 + XA
F— TN, ENE NI T—EFEL, HEL
TlEEE7rrrvaryyaRr b —HF L YRBEX
Wiz, ZDOEE (100kHz~10MHz) T/ VLA KT A
NOBRENEREZETHT L2 LT, LAYy 7 &
L7z, BREFOZAI VTR, 77 o v
gV xR —F ORIER 2% 5 2 LT
REThD.

Circulator BS
@)

=
I

CFBG

Modulation
signal

ZHIN OF

Fig. 4 Schematic view of the SOA-based pulse picker.
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Fig. 5 Amplification gain of the SOA with respect to the
operating repetition rate.
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Fig. 6 Spectrum of the picked pulses for different
repetition rates.
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Fig. 7 Input-output characteristic of the second pre-

amplifier.
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Fig. 8 Spectrum of the amplified pulses.
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Fig. 9 Input-output characteristic of the double-clad

fiber main amplifier at 100-kHz repetition rate.
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