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Viae ™= Vspont - Vdipole = Viewss = 1, Nd *'YVOq
v, .
. Table 1. Parameters of single-frequency ring
, Nd YV O4 laser
( 1), . optical cavity length L / mm 350
1 r=10 , transmission of the output coupling mirror T 4%
Vv intracavity loss O.u 2%
p o
pump power P,/ W 1.1
B 10]%( Vf) d . . 1 7
ecay rate of the output coupling mirror £,/ s 1.71X 10
’ lg( w/ 2r) ’ 0 dB decay rate of the intracavity loss k1/s ! 8.55% 10°
(V= 1) > total cavity decay rate k/s 2.56X 10
60 spontaneous emission from upper laser level V/s 10*
§ lasing threshold puw/ mW 250
§
g 40 ( 1) ?
% s
B o Ve =208 .
g V, =10 dB
E V, =1dB QNL oq
(]
1 10 160 l.lk 1(."( lﬂ.Dk ll;d .I.OIM 100M OR =— J k( T) §(t a T)d'f, (4)
Noise frequency/Hz oo
: N - _ k()
Fig. 1 Intensity noise spectra with different pump noise
a(t— 1) . R , T
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
T . transfer F (@) as a function of frequency. Used

parameters are listed in Table 1
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2 H(w) =0 B
s H(w)= g;
2 2 C 2
H(w) = g(p+ins’)/(p+io).
H(w) = g[(p+ies’)/(p+io)], (7
g ' 2
Wy 3
(#m:
tan$, = (s>— 1)/(2s) /s. (8) *
anrm — (8§ 7 S/, Wy, = S.
b Nd YV 04
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Fig. 3 The effect of feedback on the laser intensity noise
. . Di D2 0.8 mW
spectrum. A: the freerunning laser spectrum,
H(w)=0 B: the spectrum with feedback and no 1.2mW. ’
phase advance, H(w)=g; C: the spectum with 4
feedback and phase advance
drive circuit
A
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+ single- frequency .
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spectrum
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Fig.4 A schematic diagram of the experimental arrangement
4 ,
(Burr-Brown BUF634) 4.7 nF , ,
50 Q N 4.7 uF ) ) ”
(HP

4395A) A B



1034 21
Nd *Y VO, D> . 5 300 kHz
, 180° , 4 dB
, 25 dB. 400 kHz 600 kHz
o o 17 2
30 dB, 180° .
° %50* .
2
Zu 50 g
2
s0 E304
o} ) 3
o~ + 20H
4 -mﬁg £
2% & 3107
& B =
250 0 . : : —_— o i
100 200 300 400 500 600G 700 800
1| 3 Noize frequency/kHz
' i A £ -350
0 200 41 600 Fig. 7 Laser intensity noise spectra of experiment
Neise frequency/kHz 4 th
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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 Power on D; photodetector is

0.8 mW. Poweron D, photodetector is 1. 2 mW
7

system.
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Abstract  The characteristic of the intensity noise of LD pumped single-frequency ring Nd *
YV O, 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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