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Fig. 1 The spectra of NH:=OPFIRL with different operating parameters. o = 0.09°
(a) + (¢) pumped by TEA-CO:10R(8). (b)+ (d) pumped by TEA-CO.9R( 16)
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Table 1. The optimum operating gas pressure with different operating parameters (Ri = 0. 8)

&

Power fa. u

signal H . :)
pumping ng,lnd ) pumping power tube . oplimun pressure/( 133.3 Pa)
, wavelength _,
line /um /(MW = cm™") length/m cavily laser | super radiation
0.1 16
0.1 N 17
0.5 10 (7.5)
0.1 11
TEA 3 0.2 0.4 9 11.5 (12)
{ﬂlﬁm 281 0.5 6.5 (6.5)
o 0.1 5 _
1.0 . 5 (5)
0.45 4 (3)
0.2 0.1 7.5 7.5
6 0.2 0.1 15 16
0.12 25
0.1 B 27
0. 45 12 (12°)
0.1 10
TEA 3 0.4 9  (10°) ,
90. 4 0.2 19 (17°)
CO:9R( 16) 0.6 8
0.8 7
1 0. 45 6 (57) 8 (6°)
1 0.1 0.12 18 20

note: (* ) is expermental value.
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Fig. 3 The output power vs. operating gas pressure and Fig. 4 The experimental setup of pulsed OPFIRL
output power reflection coefficient (R = 0.8)
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Fig. 5 The F-P interferogram of NH:-OPFIRL

a 4 <a) 1.0 (b}

[ 10 20
P/ 133. 3 Pa

P/ 133 3 Py

Fig. 6 The experimental curve of output power vs. operating gas pressure of NH:-OPFIRL
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Study on Optically Pumped NH: FIR Laser

Qin Jiayin Luo Xizhang Zheng Xingshi Zou Xiaorong
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Abstract Based on the density matrix theory of quantum system, the spectra of
optically pumped superradiant and cavity NH3 FIR lasers and their optimum op-—
erating gas pressures are calculated by means of iteration method. The calcula-
tion shows that, compared with the optically pumped superradiant laser, the
cavity laser behaves a wider band spectrum of FIR emission, a lower optimum
operating gas pressure and a higher total output power under certain condition.
Moreover, the cavity laser has characteristics of longitudinal tuning. The FIR
laser emissions of the superradiant and cavity NH3 lasers pumped by TEA-CO-
10R(8) and 9R( 16) are measured experimentally, the results are in good agree—
ment with the calculation.

Key words optically pumped far infrared laser, superradiation, cavity laser.



