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Development of a ring-type Ti-doped sapphire laser oscillator
A1 BT (B4)
T. Ishikawa

Abstract
An unidirectional laser mode-locking is
achieved in a ring-type Ti-doped sapphire
cavity. This technique 1is applicable in
development of a high-power mode-lock
oscillator in which intracavity high-order
harmonic

generation is set at ultra-high

repetition rate..
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Fig. 1 Fundamental mode propagation in
the Ti:sapphire laser. The red solid line shows
that in the sagittal plane and the blue dotted line

shows that in the tangential plane.
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Fig. 2 Cavity mode and pump mode near the
focal point. The red curve shows the cavity
mode and the green curve shows the pump
mode. Modes in the sagittal plane are shown
with a solid curve and those in the tangential

plane with a dashed curve.
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Fig. 3: Ti:sapphire oscillator having a ring-type
cavity. Length of the clockwise direction is 100
mm longer than that of counterclockwise
direction. Millennia: LD pumped Nd:YVO4
CW laser @ 532 nm(SHG); Ti:S: Ti-doped
sapphire crystal (3 mm thickness); C. M. :
chirped mirror; O. C.2 : output coupler (7=5%);

L1: lens (/=50 mm); M1, M2: dichroic mirror
(R=50 mm); MM: moving mirror. Length of the
cavity is 2.76 m.
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Fig. 4: Slope efficiency and conversion

efficiency. The red circles show the output

power and the bule squares  show the
conversion efficiency. Slope eficiency is

14.5%.
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Fig. 5 (a) Mode-locked (Red solid curve) and
CW (blue dashed curve) spectra. (b) Calculated

Fourier limited pulse of the mode-locked
spectrum showing a pulse duration of 21.9 fs

(FWHM).
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Fig. 6 Mode-locked pulse train. 208 mW

output power obtained at a 3.8 W pump power.

A repetition rate of 108 MHz is obtained as
expected from the length of the cavity.
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Fig. 7 Spectrum change of the ring oscillator.
The data was collected one shot per 20 seconds

up to a total time of 20 minutes.
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