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Table 2 A famous gas dynamic lascr (L, =80 em, R=98%)16

square
cavity coupling | output power (kW)
cavity folded mirror
hight factor mode No.
type direction length
(cm) () calculated |measured
(cm)
single - " - .
6 5511~ | 55l6) basic mode 1
path
20 20
stable o
) Coz=11.6 | 602331 multi mode 1
cavity
0 30, 6L1~3-2) o single mode near
: 6 LeLi=Red) 30 I
3pathes along diffraction limit
folded hight “z 17. 8 8.9 15 48t~3.31 W
positive (Fig. 5) B
W25 60 2851 v
branch e single mode )
along 8.9 8.9 60 28. 5L28-4] i
confocal near
flow : —
unstable . 135 2 diffraction
“N 17.8 17.8 60 B 9]
cavity 133.97 . limit
Table 3 An early O»-1 laser (Fig. 6)'7-
( Ly =1.35 m, gain during each cycle~3% , R >>Y9. 9%, #; ==98. 3%, output coupling factor ¢ =~ 1. 7% )
coupling output power
cavity type factor
(v calculated measured
_single path 1.7 10073 100 7 near the vptimura coupling output
stable cavity Cw=0.8 115.9
5 pathes folded 7 Pn(ni) must be < and is nearly the
C.>=3.9 580. 113]
along flow power can be picked up. Py (600W.7 )
positive branch
confocal unstable 0 still < 4024 coupling factor
o =21 ~= 0t
cavity ( > 3Xxdiffraction limit)

Table 1 The JL6A type [000 W transverse flow discharge CO: laser of our Institute (Fig. 7)

(L =1.00m, k=1 =3 cm, P=2.67 kPa, /s, =1~ 10" 2cm~', R =10, 98)
output power (kW)
cavity type coupling factor PP, P/Py
calculated measured
single path 28 ~0. 357 ~0.983 1. 00 1. 00
stable cavity ¢, =21 ~0. 361 1 1. 02
3 pathes folded
Cu =19 ~1.0798 ~2.97 ~3.02
along flow positive
branch confocal . -
60 ~1.0599 | ~2.91 ~2.97
unstable cavity
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BIEAR 10, Li(em) = ;ggskﬁ%ﬁﬂlﬁ a-(em) = 7]87,1‘? = 0. 994.
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The basic property comparision analysis of flow laser oscillator and amplifier

WU Zhongxiang
(Institute of Mechanucs. Acadeia Swice, Beijing 100080)
(Received 21 June 1992; revised 8 September 1992)

Abstract

According to the process of the mutual reaction of the population number at each
energy level of the un-equilibrium mixed gases flowing in flow laser and the intensive
emission reaching the stabie oscillation. and the numerical simulated calculation results of
the corresponding 3-dimensional distribution states, the simplified calculation formulae of
the basic properties of the corresponding oscillator and amplifier are developed. The
calculation results of these formulae are agree well with the experimental measures of
many kind devices with various cavities. Concretely comparing and analyzing the basic
properties of flow laser oscillator and amplifiers, some basic principles are gained for
providing the theory basis of the optimum design of the corresponding devices.

Key words flow laser, laser oscillation, laser amplifier



