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Table 1. Parameters of singlefrequency ring Nd: YV O+ laser
optical cavity length L 300 mm
transmission of the output coupling mirror T 4%
intracavity losses W. 2%
max. pump pow er Prax 3.4 W
decay rate of the output coupling mirror Ko L7K 10 s !
decay rate of the intracavity losses ki & 5% 100 s
total cavity decay rate k 256 10 s !
spontaneous emission from upper laser level v 100 s
lasing threshold Py 300 mW
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Fig- 2 Intensity noise spectra with the different

normalized pump rate . The QNL is

indicated by the dashed line.
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Fig. 3 Intensity noise spectra with different pump

noise V,. Normalized pump rater is 10
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Fig- 4 The experimental setup for the measurement of the intensity
noise spectra of the all-solid-state laser
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Fig. 6 The theoretical prediction can the

experimental measurement of intensity
noise spectra of Nd: YVO4. 1(a) and 1
(b) Pin= 750 mW, Pou= 55 mW; 2(a)
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Fig. 7 The intensity noise spectra of 1 Nd:
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Intensity Noise Properties of LD Pumped Single-Frequency Ring Lasers
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Abstract Intensity noise spectra of LD pumped Nd: YVO4, Nd: YAG and Nd:
Y AP singlefrequency ring laser are measured experimentally and compared with
the spectra calculated with laser quantum model. The results show that there is
an intensity noise about tens dB higher than the shot noise level (SNL) at the
frequency of several hundred kHz deriving from resonant relaxation oscillation
(RRO). In the frequency range of far above RRO, the intensity noise reaches to
the SNL. The peak of the RRO shifts to higher frequencies and the height of
peak reduces as the pump power increases.

Key words  singlefrequency ring laser, intensity noise,  quantum noise
limit.



