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10.00 CMD5
Single Frequency Intracavity SRO

H. Abitan and P. Buchhave
The Optics Group, Department of physics, The Technical University of Denmark
DK-2800 Lyngby, Denmark
E-mail: abitan @fysik.dtu.dk 45-45253306

Summery
A single resonance optical parametric oscillator (SRO) is inserted intracavity to a CW
high power, single frequency, and ring Nd:YVO4 laser. We obtain a stable single
frequency CW SRO with output at 1.7-1.9p (Idler) and a resonating signal at 2.3-2.6p.
‘The behavior of the two coupled resonators is simulated and the output power from the
5RO is described as a function of the diode pumping power supplied to the Nd: YVO4
laser.
The diode pumped Nd:Y V04 laser is made unidirectional by the use of a ring
configuration with a Faraday rotator and a half wave plate. The unidirectional operation
of the laser is preferred in order to overcome the problem of spatial hole burning and
therefore one obtains a single frequency laser. The output power of such a laser is highly
stable, due to the steady single frequency operation of the laser, which climinates the
random competition between the longitudinal modes and therefore further stabilizing the
output power. We couple out of the laser up to 4 Wart CW output power at a single
frequency with satisfactary power stability of (3%). It is the available power for the
signal and idler generation. The SRO is operated when all the laser mirrors are highly
reflective at 1064nm as in Figl:
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Fig.1: Two coupled cavities, A laser ring and a SRO.
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Methods for extending mode-hop-free tuning using a dual-cavity, pump-
enhanced optical parametric oscillator

D. McGloin, G.A. Turoball, LD. Lindsay, M. Ebrahimzadeh & M.H. Dunn
School of Physics & Astronomy, University of St Andrews,
Fife KY16 985, Scotland.
Tel: +44 1334 463185, Fax: 144 1334 463104
e-mail: dmll@st-and.ac.uk

Continuous-wave (cw) optical parametric oscillators (OPQF's) are well suited to high-resolution spectroscopy
applications e.g [e g 1] Due 1o their low thresholds there has been interest in using cw OPO's in which two of
the interacting fields are resonated in the same cavity (¢ g doubly-resonant OPO's (DRO's} 1] and pump-
enhanced singly-resonant OPO's (PE-SRO's) {2]) Common-cavity DRO's have exhibited signal and idier tuning
ranges equivalent to several cavity free-spectral-ranges (FSR's), but PE-SRO's are limited by mode-hopping to
typically fess than one FSR unless the phase-maiching is funed synchronously with pump frequency Further,
the idler tuning range is limited in both cases to only a fraction (v/v, where v; and v, are the idter and pump
fr 1 i ) of the purmp-1 tuning range

We report extended spectral tuning in PPLN based PE-SRO's Coarse wavelength tuning from 2 7 to 5 3um
is possible and smooth single-frequency scanning ranges of over 10GHz are demonstrated The latter is
accomplished by a novel dual-cavity ion in which mode-hopping is
We also report a further variant of the dual-cavity method in which the signal cavity is scanned synchronously
with the pump cavity to *track’ the phase match bandwidth resulting in much larger tuning ranges than in the
mode-hop suppression method

Signal wave mode-hopping in the dual-cavity PE-SRO was controlled using an uncoated solid etalon of 115
‘GHz FSR in the separate arm of the sigoal cavity The signal field was monitored, as the pump laser was tuned,
using a scanning confocal interferometer to check that mode hopping had been eliminated Changes in the idler
frequency were abserved using @ Michelson interferometer of 1 8GHz FSR. Figure t shows the output of the
Michelson interferometer and corresponding change in enhancement cavity length AL, as the pump frequency
was tuned repeatedly through 12 3GHz Within this range, we found that the idler frequency could be reliably
tuned through 10 SGHz since no mode-hop vccurred in the signal field Enbancement of this tuning range using

the synchronously tuned signal and pump field method will be discussed.
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