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Performances of a Cr** -doped YAG laser

Lei Hairong, Zhang Guowet
(Beijing Institute of Technology)

Abstract: The crystal structure, spectrum nroperties and laser performances of a Cr'* -doped YAG
are introduced systematically in this paper. We also expound the limitation in tuning range and lasing
properties by the cxcited-state absorprion, the polarization and the passive Q-switch behavior by satura-

tior absorption.
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Tab'e | Main spectrum parameters of Cr** : YAG

Item Ref. [4]1989 Ref. [5]1992 Ref: {61993 Ti**  ALO,
absorption cross section 7> 1018 (5.7+2)x 107 (3z0.5)x107'® 6.5% 1072
of ground state g,(cm?) (1.06pm) (1.06ym) (1.06pm) (0.49ym)
absorption cross section 5% 10°1"° (8+£2) %1071 (2+0.5)x107"
of stimulated state  g,{cm?) (1.66pm) {1.064m) (1.06pm)
stimulated emission cross 3x10™ " 3.8%1071
section u,(cml) (1.4p.m) (0.8um)
T, state life time (ps) 3.4 3.2
(T =300K) (T =300K)
3T, state life time (ps) 50+5
(T =300K)
experimental condition Q-switch Nd: YAG Q-switch Nd : YAG Q-switch Nd @ YAG
energy density: 10ns power density: 15ns energy density:
1~ 2}/ cm? 2~ 100MW/cm? 0.1~1.5]/em?
absorption absorption absorption
coefficient : coefficient: coefficient :
a=1.6cm™! a=2.6em 1([001]) a=2.7cm!

a=2.3cm "([111]D)
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Fig.5 Top: Percentage energy transmis-
sion of linearly polarized 1.06um laser as a
function of rotation angle for crystal A
(light propagating along [001]) and for
several values of input intensity
Bottom: Same as top, only for crystal B
(light propagating along [111])
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Fig. 6  Position of the effective ( ground
staie) transition moment dipoles deduced for
crystals A and B, the positions and angular
relationships of these dipole moments explain
the observed modulation shown m Fig.5
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Table 2 Performances of Cr** : YAG in different operations

Author
{tem

'/’.\Kuck S [9] (1993)

Eiler H {3] (1993)

pump condition (wavelength) Nd: YLF C\@doo—mode Nd:YAG long pulse (200us) Q- switch Nd: YAG 10ns
1.047pm 1.06pm 10Hz 1.06pm
crystal dimension (¢odoping) @4 % 17mm @5 X 45mm D5 X 48mm
Cr:0.04 at. % Cr:0.04 at. %
Ca:0.02 at. % Ca:0.02 at. %
pump energy ( power) —15W ~250m] ~250m])
pump beam size »0.07mm- Dlmnt @3mm
threshold 3.4W (absorbed power) 17m] (T=0.1%) 36 + SmJ(1.42pm)
60mJ(1.4~1.5um)
output eneygy ( power) 1.2W (1.44pm) 58mJ (1.42pm) 7.5m] (1.42pm)
(wavelength}
slope efficiericy 12.3%(T=2%) 28% (T=10%) 22%
(output coupler)
tunable range(pm) no tyning 1.309~1.596 1.35~1.53
' (pump energy 135m]J)
1.35~1.54
(pump energy 120m]J)
others the pump beam was chopped the cavity leng.th was 28cm

with a duty cycle of 1:8 output coupler r = ~ Im
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