23 2 Vol. 23, No. 2
1999 4 LASER TECHNOLOGY April, 1999

(13 2 COZ

# OH HENW FTHZ AEF KRR FEE

( , , 610041)
: TEA CO,
Stirling CMT «“ ” CO,
, RS422
CO,

CO,

Engineering “ eye-safe” CO: laser rangefinder

Feng Wei, Feng Hongyuan, Jia Shihong, Cai Gug ang, Zhang X iaodong, Li Qingguo
(Southwest Institute of Technical Physics, Chengdu, 61004 1)

Abstract: We have developed an engineering “ eye-safe” CO; laser rangefinder ( LRF) . It is based
on a miniature metat ceramic TEA CO; laser operating at 10. 6 micronmeters and CMT detector coled
by splitting close-cycle Stirling. The CO2 LRF has modular construction and diagnosing failures antomat+
cly, data storage and RS422 transmitt int . Its operation is stable and reliable, easily matain and use.
It have been succeeded in seriously checli’@or enviromental suitability, examine of specifications and
field test. The all specifications have sufficed requirements to usage and have been turned over to a com-

sumer. The artide discribes the TEA CO, LRF design configuration and its main specifications.
Key words: CO; laser rangefinder

CO, TEA CO» , 10. 6Mm ,
(FWHM) 50ns, , “ 7, 8~ 12Hm
[1] , CO, ,
CO2 N : ( 1) s s
. :(2) .
:(3) ,
;(4) CMT Stirling s Stirling
. , :(5)

C02 D)



23 2 « ”CO; 83
1 A0,
1.1 10.6Mm CO,
10. 64m CO»
, , 1.5km , CO2
( ) 3km ,
1. 06Km Nd YAG 1. 54Hm
1. Skm'!
1.2 10. 6Mm CO,
CO» , (NATO)®
3603” ,CO, « »
s s ( ) CO,
1.3 10. 6Hm CO,
8~ 12Mm, 10. 64m  CO,
, ,COy
2 Q0
CO, 10. 6Hm
10. 6Km © \ 10. 6Km ,
, , CO-
) [4]
2.1 10. 64m C0;
W. R. Kamiski 10. 64m (41
2.2 10. 64m QO
[4] , 10. 61m
6% : , :
2.3 Q0
CO2 Wo/ [tp= CRTexp26Rt (1)
LW (D, (FWHM) (ns), C=
(TK 1K2K3%10")/ (Peos0), K1 ,K2= (NEI)/ Jof
JKs= Jofe [ty Re (km), P , 6 CO>
(1/km), 0 (deg), Af



84 1999 4

(Hz), NEI= NEP/(A g Tg) (W/em?)
2.4 Q0
K2 N (1) (K)R,det,(z) (K)R,anp,
(3) (K)rp K2 :
K2= (NEI)/ W: J(K)%,det"' (K)%Lamp"' (K)%,B (2)
, (K)Raw= 2[(f/n0)/ (D" * T)] JFOV/(TA g) (3)
(K)kamp= (ian/ & )/(SARTR) (4)
(K)rb= [2he(1/n)[FOV/(ARTR)]( AN N} x 10° (5)
. f/no F ,FOV (mrad), D" (emHz"?/
W), S= q(TMN/(h*c) (A/W), ¢ ,c ., h .0
,Ny,  10.6Mm (W/cem?eSreHm), AN
, Tr ,AR (sz)
2.5 0, (YN
Po FRA CO»
(S/'N) (1) K1
Po (12 {1+ ef[(I.- 1.)/(J21.)]) (6)
I i L cerf(Io— 1)/(J21,)
/1, = $ 2In[ 2./3¢,(FAR) ] (7)
@ FAR :S/N= I/In
Po FAR, CO» ,
, (2m %X 2m), 6. Tkm
3 QO
1 CO, ) CO»
3.1 Q02
: 10. 59Hm; : 30m]J; (FWHM): 50ns;
: 0. 72mrad; :~ lmrad; CMT : Stirling ,~
80K ; : 1Hz; s
3.2 Q0
:150m~ 7. 4km( 7. 4km ),
4. 98 5km CA 141 > 6. 4km : +5m,
: <20m 3 CO2 , 5. 6km
. , S/N~ 17, 4

CO,



23 2 « 7 CO2 85
a A\ ) — e o [T
‘ e e e | -
: laser saumphng puise { starti i 1
) LH L P starting up) | i 1l
‘ ﬂ . H TEA CO, 0, LRF ' |
i trimmed sampling pulse wmpticg [ fee P therne | 54| COuLRE
] und ML aunduks) |°JA opersling
| E A . receiving e vix] vey boand
H ; retwrming laser puise viu optics pomer ‘ |m_ l
[ ; n some target | :‘p o |
: . |
trimmed returning pulse
F—ar—11, 8! : it
. )
P, | MCY 0, LRE ' t
: ! uming pulse used tor counter | dacw || couner | | " |
Ang coniepl I N
panci for
| l t , ) | amplife ‘":':" date and :
! : electrical wave gate decided I wodules cireat: | [ cpercon
: ' by laser pulseflying time | ol |uswaon o] |
t .. . slide vine )
timing pulses coming into | | |
a counter | ! | |
Mo tertace | ‘
I defeern of data I
b optical tefescape meaSured targets | sirling m:mm I ' |
aryoennler w *
1 .............. | eation |
e , | | |
Mransmitter 4 ‘ Lt LRF paris
I © | insute the whlcle‘
€0, LRF parrs aw wide the vehiow l ___I
Fig. 1 a—principle schematic of the CO, LRF b—operating Fig.2 The CO, LRF configuration block diagram

schematic of the CO, LRF
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Fig.3  The CO, LRF oscillogram to Rangefinde a MW
transmitting tower away from 5. 6km ( measured
by TEK 2430A oscillatoscope, vertical ordinate,
500mV/ div, horizontal ordinate: 5Hs/ div, the first

is starting up pulse, the second is retuming puke)
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Fig. 4 Exterior view of the engneering CO, LRF
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On Lightcraft

Xu Desheng, Guo Zhenhua, S. M essaoud * , Gu Jianhui
( National Laboratory of Laser Technology, HUST, Wuhan, 430074)

Abstract: In this paper, the lighteraft vehicle without orboard chemical fuel was analyzed. Send-
ing manned craft into space on satellite lase-beams powered by solar energy in next age was speculated.
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