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Experimental Investigation on Time-synchronized
Dual-wavelength TEA CO, Laser

LI Zhong-hua,LI Yu-de,LIAO Jun-mei,LIU Xiao-yong, RAN Rui-jiang
(School of Electronic and Information Science, Sichuan University, Chengdu,610064 ,China)

Abstract: A new kind of dual-wavelength TEA CO, laser which possesses satisfied space-overlap, as well as desired
time-synchronization is designed. Such TEA CO, laser in experiment contains a grating-plane cavity, which is formed

by one Ge plate and two gratings. The two gratings overlap partially in the space. One grating is put in front of the

other, thus they can make use of each other and establish double-frequency oscillation.
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Fig.1 cavity arrangement for double wavelength operation
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Fig.2 schematic diagram of the experimental setup
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Tab.1 cross reference list of angle
a =52°28"10" N B «-p
ay +5° 57°28'10" 47°56'59" 9°31'11"”
ay +7° 59°28'10" 47°24'37" 13°4'33"
ay +10° 62°28'10" 44°20'18" 18°7'52"
ay +13° 65°28'10" 42°31'30" 22°56'40"
ay +15° 67°28'10" 41°27'5" 26°1'5"
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Fig.3 basic diagram of diffraction grating
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Tab.2 data of brazed gratings

brazed grating G, G,
grooves per/mm 150 150
first order diffraction efficiency/% 95 95
fadius of curvature /m 10 6
area=XxY /mm’ 60 x37 55 x51
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Fig.4 laser facula
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Tab. 3
output beams ( energy units: arbitrary unit)
(a) XMl G, (L EAE(23 +4.40) mm &b
(a) grating G,’s position is(23 +4.40) mm

energy distribution on the cross section of

zones on the section 10P(8) energy 10P(18) energy
top 10 12992 | 10 | 11 |14.2
underside 2 |08 ]05]|08]| 1 1
left 3.2 | 41| 5 |38 |32 3
right 128 10 | 13 | 82 | 7.5 | 13.8

(b) St G, AZEAE(23 +0) mm 4t
(b) grating G,’s position is(23 +0) mm

zones on the section 10P(8) energy 10P(18) energy
top 17 14 16.5 | 2.8 3.2 3.5
underside 0.3 0.3 0.3 2 2 1.8
left 6 5.2 5 2.5 2.5 2
right 16.5 | 14.5 | 12.5 3 3.2 3.6

()2t G, AL EAE(23 -2.5) mm &b
(c) grating G,'s position is(23 —2.5) mm

zones on the section 10P(8) energy 10P(18) energy
top 8 13 12.2 6 5 8.8
underside 2 3 6 2 4.2 | 4.8

left 4.2 5.8 3 2.8 2.8 3
right 14.9 17 9.9 | 12.8 | 12.8 12
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Fig.5 output waveforms of two pulses

the units of the time axes are all 250ns/division
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Fig.6 output waveforms of two pulses

when G, 's angles are different

the units of the time axes are all 250ns/division
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Fig.7 output waveforms of two pulses
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the units of the time axes are all 250ns/division
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