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Nd:YVO,
V\a(: = Vspnm = Vdipole = Vlosss = 1
v, Table 1. Parameters of single-frequency ring
Nd:YVO, laser
optical cavity length L /mm 350
1 transmission of the output coupling mirror T 4%
1 r =10 intracavity loss 0., 2%
% pump power P, /W 1.1
P decay rate of the output coupling mirror k, /s 1.71 x 10’
101g Vi decay rate of the intracavity loss k, /s 8.55x 10°
lg w/2w 0 dB total cavity decay rate kls™! 2.56x 10’
V=1 spontaneous emission from upper laser level 7 /s™! 10*
lasing threshold p,,/mW 250
60
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Fig.1 Intensity noise spectra with different pump noise

V, normalized pump rate r is 4.4
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Fig.2 A plot of the amplitude and the phase of the pump noise
x transfer F @ as a function of frequency. Used

parameters are listed in Table 1
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Fig.3 The effect of feedbaci( on the laser intensity noise 0~ 100 MHz
spectrum. A the free-running laser spectrum D1 Dz 0.8 mW
H o =0 B the spectrum with feedback and no 1.2 mW
phase advance H w =g C the spectrum with
feedback and phase advance
drive circuit
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Fig.4 A schematic diagram of the experimental arrangement
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Fig. 5 The transfer function from A to B in Fig. 3 was

measured by the network analyzer HP4395A
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Fig.6 Noise power spectra of laser. A the noise output of the
free running laser system. B the noise output with
feedback control. C a superposition of electronic noise
and quantum noise of an equivalent Poissonian
photocurrent. D the electronic noise floor of the

detection system. Power on D; photodetector is

0.8 mW. Power on D, photodetector is 1.2 mW
7

Fig.7 Laser intensity noise spectra of experiment

and theory
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Abstract The characteristic of the intensity noise of LD pumped single-frequency ring Nd:
YVO, lasers is theoretically and experimentally investigated. The resonant relaxation oscillation
RRO in the noise spectrum of laser output is strongly suppressed by a self-designed negatively
optoelectronic feedback system. The intensity noise around the peak of RRO 300 kHz is
reduced about 25 dB.
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