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The application of sol-gel process in the preparation
of solid-gate dye lasers

Yang Linan, Yuan Yizhong, Yao Zuguang
(Eagt China Univerdty of Science and Technology Research Ingitute of Fine Chemica ,Shanghai ,200237)

Abgract : The lid-state dye lasers have many advantages. There are many ways to prepare them,
and the sl-gd processis a better one. But there ill have many disadvantagesin the old ol-gel process
which limitsits application. This artideiscusses tow kindsof modified process —erganically modified
dlicates (ORMOSIL S) and i noorporati hgFpolymethyl methacrylate(PMMA) into the ol-gel matrix. By
comparion of laser performance of dye molecules in ORMOSIL S and PMMA host, we can see that
ORMOSIL S are a better hogt for organic dyesin the preparation of lid - state dye lasers.
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Table1l Laser activity of the dyesin lid-state host

dye maximum energy input (mJ)  maximum energy output (mJ) eficiency ( %) wavelength (nm)
PM-612 153 78 52 617.9
PM-567 186 141 7 571.4
PM-570 154 128 85 569.7
PM-570 7 62 83 571.0
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Table2 Sability (Jmm- ¥ of organic laser dyesin ORMOSIL Sand PMMA )
dyes Rh6 G C540A Rh610 Rh620 Rh640 -
ORMOSIL S 0.11 <0.1 0.34 0.19 0.35 ' 24% *
PMMA 0.05 <0.1 0.04 0.09 0.08 2% d 48 £
12G)/ mol
PMMA , 18%+2% 18+2.5@Q)
mol 3! [2] 2
,PMMA , , ORMOSILS
[2] 3

,ORMOSIL S PMMA



23 6 -

Table 3 Opticd gain of organic laser dyesin ORMOSIL Sand PMMA

C540A Rh6G Rh610 Rh620 Rh640
wavelength (nm) 540 590 610 620 640
conc. (mol/1) 1.0x10°% 1.0x10°°® 3.2x10°%® 1.0x10°° 1.0x10° %
ORMOSIL ]
gan(cm Y 1.2 10.5 10.9 7.8 3.9
conc. (mol/1) 5.0x10°* 5.0x10°* 5.0x10°% 5.0x10°*
PMMA ) B
gan(cm %) 0.7 1.7 2.1 1.9
(ORMOSILS) 2l-gdl
MMA ,
PMMA - MMA ,
) , PMMA
- (s0l-gel) ;
) (ORMOSILYS)
l-ge , ,
Schafer F P , , , . ,1987

Lin Hanrtan, Bescher E, Mackenzied D et al.J Mater Sci ,1992;27:5523 5528
Rahn M D, King T A. Appl Opt ,1995;34(36) :8260 8271
. 1997:(6) ;5 8

Didich H. Angewandte Chemie (Internationd Ed.in English) ,1971;10(6) :363
Sumio S. SPIE,1992;1758:2 13
Lo D ,ParrisJ E,LawlessJ L. Appl PhysB ,1992;55:365 367
LivageJ ,Sanchez C,Henry M et al. Solid Sate lonics,1989;33:633 638
Larrue D ,Zarzycki J ,Canva M et al. Opt Commun,1994;110:125 130

Schmidt H,Philipp G,Sdferling B. Journa of Non-crygtdline Solids,1988; (100) :378 382
11 <chmidt H.Journd of Norrcrystdline Solids,1989; (112) :419 432
12 , . ,1995;9(4) :321 327
13 Li X Ch, King T A ,Fotini P V.Journd of Non-crysdline Solids,1994 ; (170) :243 249

* * *

, ,1976 11

© 0N O b~ WDN PP

=
o

:1998-10-05 :1998-11-30



