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Optimization of the medium length and transmissivity in
longitudinally diode- pumped CW lasers

Shao Huaizong, . Baida, Zhai Qun
(Institute of Laser Physics & Chemistry, Sichuan University, Chengdu, 610064)

Abstract: In this paper, starting from the rate equation of a quastthreelevel system, the rate- equa-
tion of diode pumped solid state lasers has been derived. A method for calculating the output power in
longitudinally diode-pumped CW lasers has been proposed, which is represented as a function of the two
parameters: the active medium length and transmissivity. The optimal design procedure has been found.
Numerical calculations have shown a g nsistency with our experimental result and the data in R efs.
[ 3] and [4]. @
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Fig. 1 Diagram of the quastthree
r, 2sL, level system
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Table1 Parameters of Nd YAG, Nd YLF and Nd YV O, ciystals
kinds of A, Aou T a o P P ump Op e n s
aystal - (nm) () (Hs) (m™) (107 Pem?) " (W) (Hm) (m™ ")
YAG 808 1064 230 490 40 0.6 3.0 70 1.82 0.3
YLF 808 1053 520 250 27 0.43 3.0 70 1. 631 0.3
YVO, 808 1064 B 1300 107 0.52 3.0 70 1.88 0.3
* Saom > 0
Pou(W) - =TT Nd
a—P,=3W, 1 =29, o — YAG
1.2 3W,
0.8 b=P,=3w, 1 =9, 0.01, 0. 20
-p =
; » = L.65W, T =3 7, 1. 65W,
044 1 0.027 3
14— = - -
P ad—P,=0.20w 1= 30 S-_ - - - - _
0.0 | \ p— LTt T - o=
6.0 20.0 40.0 60.0 T B = 2
L (mm) Nd YLF
Fig.2  The output power P o of a YAG Fig.3 The output po.wer P oy of a Y_LF
hser as function of the medium laser as functon O'f the medium
length, the calculation paremeters length, the calculation parem eters 3IW
. . 2
are pumping power and transmis- are pumping power and transmis
sivity, p —out experimental out sivity 0.20 0.01 2
put power when P = 0.29W, T , 3 4
= 3% and L = 5Smm  ¢—the
output power of [3] when P = YVO4 ’ 3W,
1611615"9, T=2 7% and L = 0. 01 L. SW, 0.20
m
1.5
1. s ,
> 1.0
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’ 0.5
. . 10— P, = 1.5W, T'=20%
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Fig. 4  The output power P, of a
Pou = f(L 4 1'1) (11) Nd YVO, hser as function of
, Nopt the medium length, the calcul-
ton paremders are pumping
LUP‘ power and transmissiviiy. g—
aP“Ul/a Nn= 0 apnm/ oL = 0 ( 12) the output pow er of [ 4] when
Py= 1.5W, T = 12% and
(8).(9) (10 , L=2.5mm
2.Nd YVO4 Nd YLF Nd YAG , (0.01~
0.05) Nd YAG Nd YLF
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Table 2 A comparision betw een the numerical calculations and experimental results of Nd YAG and Nd YV O4

medium  medium length transmissivity pumping power  experimental results  calculational data
YAGH! 10mm 0.027 1. 63W 0. 65W 0.58W
YAG®” Smm 0.03 0.29W 0. 098W 0. 08W
YVO,4 2. 5mm 0.12 1.5W 0. 837W 0. 738W
ks
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