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Spectrum of Combustion-driven DF Chemical Lasers

Chen Jinbao Zhao Yijun Liu Zejin Shu Bohong
( Department of Appled Physics, NUDT, Changsha, 410073)
Abstract T he output spectrum of the combustion—driven CW DF chemical lasers with different gas flow parameter
is measured by the grating scanning method. Compared with the result of numerical calculation, the experimental result
is analyzed.

Key words lasers, laser spectrum, combustion

DF ( )
[,
12 , DF , DF
) , DF
1 DF
1.1
DF 1,
LAVAL , . ( ) DF
2, M 4 , , M 10
M1l 180 /mm ,
, 18. 84°, , 240 to 0.13s,
1° DF HgCdT e 1 .
2 DF , , A/D
1.2
A , d , a 0.
[3]
sin@ + sin@ = kA/d (1
k , , ., 8=286,
6a ) t a

* 1998 7 10
: s , 1970 ,



30 1999

3

| He — Ne lascor |

BN

T Ty

~
-~ Ca¥F., windows
l. gas control system 2. combustor 3. nozzle array
4. unstable resonator 5. pressure recovery system
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Fig. 1 Structure of combustion-driven CW DF chemical laser
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1. power meter 2, 3. expanding telescope 4, 5. beam splitter
6. concave mirror f= 4. 8m 7. spectrograph 8. entrance slit
9. reflective mirror 10, 11. concave mirror f= 1m 12. diffraction grating
13. exit slit 14, 15. HgCdT e detector 1%, 2%
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Fig.2 Setup of measuring DF laser spectrum
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Tab. 1 Power percent of each vibration brand in the out put spectrum
Power percent of each vibration band (%)
/b rati Flow rates of all gases
Vibration Normal gas parameter Flow rate of He increases ow rates of afl gases
increase
band Exiperimental| Theoretical [Exiperimental| T heoretical |Exiperimental| Theoretical
Value Value Value Value Value Value
V(l1- 0) 28.0 28.2 27.6 28. 1 42.7 28.3
V(2-1) 32.8 34.2 34.5 33.8 42.4 34.6
V(3- 2) 34.7 32.0 33.2 32.3 14.9 31.7
V(4- 3) 4.5 5.6 4.7 5.8 0.0 5.4
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Fig.3 (a)  The measured spectrum in condition of Fig.3 (b)  The calculated spectrum in condition of
normal experiment normal experim ent
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Fig.4 (a)  The measured spectrum when He flow rate increases Fig.4 (b)  The calculated spectrum when He flow rate increases
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5 (a) Fig. 5 (b) T he calculated spectrum when the flow rates
Fig.5 (a)  The measured spectrum when the flow rates of all sorts of gases increase
of all sorts of gases increase
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