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ABSTRACT The diagnostics of the chamical oxygen-iodine laser (CO L ) device are
discussed systematically. It is divided into several diagnostic subsystam s such as flow diagnos
tic, oxygen-iodine flow mixing diagnostic, gain medium diagnostic and resonator diagnostic
The requirament of every diagnostic paraneter, theirmeasureprinciplesandmetnods, are dis-
cussed systematically, some diagnostic exanples are al given regpectively.
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Fig 2 Controlling of flow rate of He and

Fig 3 Exampleof a snall gain diagnostic
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Fig 4 Spatial distribution of a snall signal gain
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Fig 5 Flow field of chamical laser

5

All rights reserved.



24

1 MurdoughM P and HeimsC A. Stabilized iodine flow for long run time chemical oxygen- iodine lasers AD- A 257,
760, 1992

2 White FH nadNeefham GA. SPIE, L aser D iagnostics, 1982, 343

3 GeorgesE etal SPIE, 8th international symposium on Gas Flow and Chamical L asers, 1990, 1397

4 . . : , 1988 9

5 , 1991 308

6 JonesY D, PlunmerD, W atkinsL Jand Hager GD. O2- IL aserM ixing StudiesU singL IF. AD- A 186 667, 1986
7 OttoW F et al An automated gain measurenent systen for high- energy chemical lasers SPIE, A dvances in laser

technology (Emphasizing gaseous lasers), 1978, 138
8 HartloveJ S Digital heterodyne holographic interferometry of flow fields, optics in four dimensions ICO conf. , Ense-
nada, Baja California, M exico, A ugust 4- 8, 1980
9 CGoldstein Richard 3 Fluid mechanicsmeasuranents Newv York, Henisphere Publishing Corporation, 1983 377 422
10 Vest CM. Hologrgphic interferometry. JohnW iley & Sons, 1979

CHEM ICAL OXY GEN- IODINELASERDEVICED IAGNOSTICS

W ang Jianxiang, Du Xiangw an
Institute of Applied Physics and Canputational M athenatics, P. O. B ox 8009, B eijing 100088

There are two kindsof diagnosticsfor chem ical oxygen-iodine laser (CO L ) systen, laser device diagnos-
tics and laser beam diagnostics In thispaper, weonly discussed systanatically the formerw hich didn’t refer
to laser beam. W e studied tham in several diagnostic subsystem s such asflow diagnostic, oxygen-iodine flow
mixing diagnostic, gain medium diagnostic and resonator diagnostic In flow diagnostic, we selected some
gecial independent and easy-measured variables from physical variables such as temperatures, pressures,
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flow rates and densitiesof compositionsto control and measure From these diagnostics, w e can obtain most
of know ledge about perform ance evaluating paranetersof CO L device systan and subsystem. In oxygen-io-
dine flow mixing diagnostic, w e indicated them ixing status by laser induced fluorescence In gainmedium di-
agnostic, we show ed the gatial distribution of medium’s snall signal gain by a gecial device and measured
the index of refraction gradients through the flow fields of chemical laser by an interferometer And in res
onator diagnostic, w e are concerned about the collimation of lens systam and themirror deformation in res-
onator. During the experment, the performance of CO L and all these diagnostics should be controlled by a
computer, 0w e can get an mmediate and comprehensive information about CO L. From these information,
w e can understand and then optim ize the performance of the laser devivce
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