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Investigation of Cr*" : MSO laser with high output energy
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Abstract: In this paper, experiment al results of longitudinally- pumped Cr': M g5S10 4 laser are re-
ported . An output of 135mJ have been obtained by using 1. 064m Nd: YAG pulsed laser pump at room
temperature.

Key words: forsterite crystal forsterite laser longitudinally pumped laser

( Cr** 1 M g28i04, cr* 1 MSO ,
, 1988 , (1.1478m~ 1. 3450m)
2 2 [2] 2
s LD
[2~ 9]
, 1993
Q Nd YAG
, 1. 178m~ 1.33Hm, 11. 5mJ'
C 4+
r
cr*t: MSO ., Czochralski ,
6. 6mm X 7. Omm X 20. Smm , b 6. 6mm, ¢

7. 0mm, a ) 20. Smm 1 )



102 1997 4

, 0.958m ~ 100
1. 15Hm, 1.06 Pm 88% , a _ 80
-1 ®
1. 034cm 1. 23Hm %6
97% z
)
, a £
20
, b (Elb) ¢ (Elle)
4 .
2 Cr': MSO T OT T T
1. 0644m wavelength(nm)
1. 235Um . Ell b , T 1 06= Fig. 1 Transmission spectrum of
7.1% , T\ »n= 97. 2%; Ell ¢ s T 1= 22.5% , T 1.23= Cr** 1 MSO aystal at
96 1% wom temperature
. (4
1.06Mm , : Ell b,
100
a= 1.290cm™ '; Ell ¢, a= 0.728cm”
80
2 , a JEI D
=
£9 Ell ¢ ,
g 40 2 2
” ' 10 ] 3
R A T 1N
0.6 0.8 1.0 1.2 1.4 pump beam P L M, M: M, D
wavelength(nm) Cr4+ MSO
Fig.2 The trmnsmisson of the Fig. 3 Schematic diagram of th‘e experimen-tal
forsterite crystal for the arrangement for measuring the lasing
incident light polarized characteritics of the Cr* : MSO laser M1
along the b— axis( E [l polarizer L- pump focus lens M M
b) and c— axis( Ell c) @Jdbk mirror - plane output mir- 2
of the crystal respective- or  F- filter D detector Ml
ly 500mm, 1. 15Mm
~ 1. 35Hm , 99.6%; 1.064Mm ,
T> 85% M, 1.064Mm , 1. 23Hm
8% ,15%  30% , F , 1.064Hm ,
99.9%:; 1.23Mm L , b i
f=189mm D ( ) 120 ;:::12[:/%
Nd&™ 1 YAG T aresn
80
0.1~ 1.5 : Ch|
4+ . =
Cr . MSO 9 40
5 20r
1. 23Um 0%.7 0.4 0.6 0.8 1.0 1.2 >
Eq(J)
( 1.064Mm , 99.9%;  1.23MUm )
70%) 1. 064Hm Fig. 4  Output energy of the Cr**
MSO laser as function of ab-
a ’ b ( E b) sorbed pump energy for three
s , different output couplers

, 4 1.25],



21 2 Cr*: MSO 103

) 7: pump pulse half width 1. 23Hm 30%
X-7~0.4ms

100 O-t~0.2ms . 135m]

O.z~0.1ms

201

0.2 0.4 0.6 0.8 1.0 1.2~ ,
E,(J) 5

Fig.5 Output energy of the Cr**: MSO
laser as a function of pump energy
for three different pulsed half

width 1. CI‘4+ . MSO

1.25) 135m]

FOM

B B

cr i MSO

1 Onishchukov G, Hodei W, Webet H P. Opt Commun, 1993; 100: 137

2 Petricevic V,Gayen S K,Alfano R R. A P L, 1988; 52: 1040

3 Petricevic V,Gayen S K,Alfano R R. Opt Lett, 1989; 14: 612

4 Verdun H R, T homas L. M, Andrauskas D M et al .A P L, 1988; 53: 2593

5 Petricevic V,Gayen S K,Alfano R R et al . Appl Opt, 1989; 28: 1609

6 Baryshevskii V. G, Korzhik M V, Kimaev A E et al. ] Appl Speeroslopy, 1990; 53: 675
7 Sugimoto A, Segava Y, Yamaguchi Y et al. Japan J A P, 1989; 28: L1833

8 Carrig T J, Pollock C R. Opt Lett, 1991; 16: 1662

9 s s et al. , 1993; A20: 406
% % *
, ,1937 11

:1996-09-16




