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Development of a Kerr lens mode-locked Yb:LuxO3 bulk ceramic oscillator
pumped by a multimode laser diode
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Abstract

We developed a Kerr lens mode-locked Yb:Lu,Os
bulk ceramic laser oscillator pumped by a multi-
mode laser diode. The oscillator generates an output
power of 1.83 W of a pulse duration of 135 fs at a
repetition rate of 78 MHz. To the best of our
knowledge, the output power is the highest in any
other mode-locked Yb:Lu,O; bulk ceramic
oscillators.

1. FC®IC

Fex OIFSE 7 V—7"TlE, MHz #D &
Lk AR OB 2 BEE L, B
£ YO:YAG T 4 A7 Vo RIS —1L v XF
— KA L — P —RIEIR OB FRIZI Y LA T
W5 [1]. ZORIEZRTIE, 4 F TR LA
W 152 MHz, HEIRERN VA = 3L F—57
W, 7L AIE 436 fs iR L2, L, £V
BRI 72 IR R AR O T2 I T IHIE 2R N
PPV AT RLF—100 W LhE, 29V R0E 200 fs
LR DMEETH DY, Yb:YAG B BV
RIS HEIE I X - THEREDRHIR ST D,
D=, sl Yo:YAG MEHI DD L—
P—iEE LT, YhiLwOs BT 2 v 7 IZEH
L.

Yb:LupOs #dt %, Yb IR A4 %01 K
L—H =D 5 HD—>TH Y, Yb:YAG fE
bl L BBV R L RO RS S 2 3.
2004 4/ U. Griebner & 2112 & =T, HJ7 266
mW, /3L ANE 220 fs, K U JEW L 97 MHz
DOE— RREMIFIENSHE Sz, LL, Yb
W A A4 4 RiZ2400°C %8 2 2 il s
BREOTZS, ET 4 A7 MEIO X5 Rk ngk
DU —H—kE 2 E3 2 Z L IIRE#ECTH 5.
Z D%, YbLwOs; &7 I v7iIckbs L —%—
TR [3123#45 S 41, M. Tokurakawa o [4]12 X
T, H71352mW, ~L AR 357 fs, #uK L
JEW ¥ 97 MHz OF— REIHIFRENHE S
7o FERAMEHC R, BT 2 v 7 BPEbTIER B
BOMELVEZERS 2 2 ERNRE THDHD,
Yb:LuOs ¥ 7 2 v 712 K 5T 4 A7 e
EflCcx 5.

Yb:LuOs 7 2 v Z Xl STz
O, EROU v IRIRIRIR ST DR E
DOREZTARDMEN S D . T DI, h—1

v X — REHARIR O R R L OV D —
2= 7 AME LT, Bt~ LrTFE
— R —W—Z A F— Kt 1 — 1L > XE—
RTEH Yb:LuOsE 7 2 v 7 L—H —3fRas D
BRF 21T o7z, AREIRIFTIE, HJ11.83 W,
2V AN 135 fs, Mo UJEH % 78 MHz, L
AT FRX =235 n] ODMENELNTZ. H
1.83 W T4 L TlT@E SN TV Ao L7
Yb:Lu0; ¥ 7 2 v 7 — RREHI L —V—FIR
ERELBZIHIRETHD. YoLwOs 7
Sy IR VET o 2 MBI R ERIL, U v
IR — P —FIRERTHEH T 5 2 & T, 200fs
LR OV AERIFFCX 5.

2. EBRFHE

— Rz, E— A E O~ LT E— R LD
hREIC LB — L v RE— RREIMRIELEROE
BIREECTHD. I—L o ARICLAL Y
R DESCHERE fren [ ILL FORX TR EIND.

1 4n,PL

4

f Kerr w

Z T, m X E OISR, PlIIr—7
T —, LIFEEDES, widt —LEETH
L. =L U RAHBEOBMIIIE— LD 4
FICHHIT BT, BIRIEE EE A~ Bk
FTAHILT, NI — L AENELND.
oL, /v FE— RN TR T 254, %6
RN ARG~ LT D L, v VT E
— REIELTLE Y. — 5T, BIEGZHEH
H~DHEXTDHE, I — L IR
DLW, < /LT E— RO TR I
LA X REER D D12, 1—
L Xe— REHITREETH S, D720, =
T E— RONIREEICHW DG ITIE
SESAM % HWCTE— RE#ANTOILTE 2.
L7 L, SESAM Z % &, ZFTREN/NE
<, EERFRINEWZD, h—1 v XE— K[
W& LTSV ARDO RV SV ANAEL 5.
AR T, FIAFEE IR 2% < Hok
TAHZ LTI NE— RRIEZSC, iR
FRPZ R DIERIZ BV & U C CaFo i il % Bt



Output coupler (T=5%)

Concave GTI mirrors (=300 mm, =1,000 fs?)

/

Lens (=60 mm I

M e

LD

Yb:Lu,O5 (=2 mm, 3 at. % doped) ‘

NA: 0.22
Core diameter: 100 um

GTI mirror (=1,400 fs?)

CaF, plate (=2 mm

GTI mirror (=1,400 fs?

Knife edge

' \
/'
GTI _mirror (1,400 fs?)

Concave mirrors (=100 mm)

Fig. 1: Schematic of the Kerr lens mode-locked Yb:Lu,O3 ceramic oscillator.
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Fig. 2: Characteristics of CW operation. (a) Characteristic of output power. Red circles show output
power and blue squares show optical to optical efficiency. (b) Beam profile.
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Fig. 3: Characteristics of mode-locked operation. (a) Broadband spectrum obtained under KLM
operation (red solid curve) and sharp spectrum obtained at CW operation (blue dashed curve). (b)
Autocorrelation trace (red solid curve) fitted by sech? shape (blue dashed curve). (c) Beam profile. (d)

Pulse trains (e) Pulse trains measured by sampling oscilloscope. (f) RF spectrum.
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Fig. 4: Stability characteristics of mode-locked operation. (a) Spectrogram. (b) Output power.
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