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Experimental investigation of a fast-axial-flow COg
laser excited by RF

Gao Yungui
(Anhui Institute of Optics and Fine Mechanics, Academia Sinica, Hefei)

R. Dohlus, Helmut Paul
(Carl Baasel Lasertechnik GmbH, BRD)

Abstraet. Laser output curves and a threshold curve of a fast-axial-flow CO, laser
excited by RF were measured at different dimensions of laser discharge tubes, diffcrent
parameters of the optical cavity, different prissures of CO, mixture gases and different volume
pumping velocities of the blower, respectively. The optimal ratio of CO; mixture gase was
obtained. The experimental results were compared with laser output of the same experimental
apparatus excited by DC.
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Pig. 1 Diagram of experimental setup for RF excited FAF CO, laser

1—discharge tube; 5—RF generator; 2—RF electrode; 6—Roots blower; 8—matching
network; 7—heat exchanger; 4—RF power meter; 8—IR~detertor
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Fig. 2 Number 1 of the o type match network Fig. 3 Number 2 of the o type match network

Table 1 Laser mode of different diameters of discharge tubes

Diameter of discharge tube Lowest mode Highest mode
14 TEMg* TEMqn
17.5 TEM;, THM,*
18 TEM o TEM 4
- 19 TEM* TEM,*
20 THEM TEMg,*
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Fig. 4 Relation between RF input power Fig. 5 Output characteristics of the lug~r

and gas temperature at outlet of the las:r with different reflectivities of output windows
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Fig. 6 Relation between laser power Fig. 7 Output characteristics of the
and input RF power laser at different gas pressures
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Fig. 8 Relation between lesar threshold power and gas piessure of the laser

Table 2 Cptimal ratio of mixture gas for RF FAF CQ: laser

Experimental parameters A I B
Operating gas COs, N,, He COg, N, He
uiag pressure of still station (mbar) 105 ’ 130
Volume speed of blower (mf/h) 300 ) 490
Diameter of discharge tube (mm) 17.5 18
RF input power (kW) 2.3(27T MH) 3.1(27T MH)
Optimal ratio of mixture gas COg:Na:He=T7.5:16.5:76 ’ C0Oy:NatHe=6.2:13.4:8 1
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Tahbhle 3 physical characteristics of the material of discharge tube
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