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Abstract : Results and configuration of a high-repetition-rate pulsed-discharge TEA CO, laser with spark-pins ultravio-

let preionization are described. The uniform glow discharges between two symmetrical Chang electrodes through an au-

to-preionization electrocircuit are controlled by a high-voltage pulsed trigger and a rotary spark-gap switch. The exper-

imental dependence of single pulse output of laser emission as functions of pressure and proportion of gas mixture and

of injected energy. The results indicate that the single pulse output and opto-electric conversion efficiency has an opti-

mal point with the pressure of CO, or pressure of N, and this point can be changed with injected energy. The single

pulse output and opto-electric keeps a linear relation with the gas pressure. In the situation of the single pulse mode,

the laser can inject much energy and fill up high gas pressure comparing the repetition pulsed-discharge mode, simul-

taneously, the maximum pulsed output energy of 53] is obtained. The highest conversion efficiency reaches 17 % af-

ter further parameters optimization.
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(a) single pulse on (b) repetitive pulses on firebrick
thermosensitive paper

K6 WoLiEgLHE
Fig.6 near field laser spot

B2 30k

[1] L N Myrabo. Brief history of the lightcraft technology
demonstrator( LTD) project[ C]//AIP Conf. Proc.,2003,
664 :79 - 60.

[2] W L Bohn, W O Schall. Laser propulsion activities in
Germany[ C]//AIP Conf. Proc.,2003 ,664 :49 —94.

[3] V Hasson. Review of design concepts and diagnostics for
100kW-class repetitive pulsed CO, laser [ C ]//SPIE,
2003,5120.717 - 730.

(4] ZvkiE, 8%, BH%E, 5. = FREEOLHE#
SEIHTFE[T]. s 5o AR ,2005,3(1) 14 - 17.

[5] Leik N Myrabo. Brief history of the lightcraft technology
demonstrator (LTD) project[ C]//Andrew V Pakhomov

(6]

(7]

(8]

[9]

[10]

(11]

[12]

[13]

ed. Proceedings of the First International Symposium on
Beamed Energy Propulsion, Huntsville, Alabama, USA,
published in AIP Conference Series,2003,49 - 60.
TRFTH TR, B 5, 4. —FhET AL TEA CO, #0t
LA [T]. HEEHR ,2006,32(1) 131 - 133.
RIE,EIREEAH, E. 0T R R E R AR TEA
CO, #otAR[1]. HE%OE,2005,32(1) .1 -4.
ZNIF, AT R, . RN TR B TEA CO, #
AR AR R LB S [T]. BmBOE SR TR,
2004,16(6) :697 —700.

Singal V P, Vijayan R, Narayan B S,et al. A highly effi-
cient electron beam controlled switchless multi-joule TEA
CO, laser[ J]. Infrared physics and technology,2003,44
69 -73.

Satyanarayana D V,Mohan M S,Nundy U. All solid state
switched high efficiency pulser sustainer TEA CO, laser
[J].Rev Sci Instrum,1995,66(3) :2391 —2393.

R X8, PR, . EHM B E TEA CO, ¥
AR AR BT [T]. BOBE4051,1989,19(3) -
34 -37.

Bruno W. Surface corona discharge preionization of gas-
flow TEA laser[ J]. J. Phys E;Sci Instrum,1987,20(7) ;
457 -458.

ZRZE BRI TEA CO, BOLAS 32 r FE 3B B E] Xf
BOERBI W [T]. D62 K % 12,2006, 14 (5) : 807 -
810.

(L#&F 125 )
5 & #®

X B A=A IR IR T, A
IRI G /0N B 1) B 531 5 4 3 A% A6 £ 3 7045 53
JETIR B IE FET 234 20 ¥ 7] LA ), 76 s 3 4%
SBOLAS B SRO HE B 2 D i B FE X T
EFOCR AT R FTER R RIS N  2 JE N IR
TEHBEIFEAL KT, A5 3 A 2R/, QA
BB L 85 FOLIRE FET 2047 2 B,
HARFES B K, iy D R G FET 20 A 6L
A R S, BT S0 ) AR i AR AR
o XTER R R N B, B K
AR R T R

SEHk:

[1] BEWMEEY,H==,%. 1LBO I Kim A AHALIT A
P REFIAR 593. Snm BOLAS [T ]. ot 5415h,2005,35
(1) .45 -47.

(2] #HLE EEH, ERI,4%. LD 5mE R Yb: YAG/

(3]

(4]

(5]

(6]

(7]

(8]

LBO 525nm &SR #E068s [J]. Bok 5 sh,2007,37
(2):20-22.

KER I, KE T, % FRE LD FH A5
Nd:YVO,/KTP &St HOtAR[T]. Ja72£4H%, 2006,
35(07) .12 - 15.

T Baer. Large-amplitude fluctuations due to longitudinal
mode coupling in diode-pumped intracavity-doubled Nd:
YAG lasers[ J]. JOSA B,1986,3(9) :1175 —1180.
HER, Bk, B, %. LD 4l @ & # # 946nm
NdYAGHE=ZRERBWOL R AWM R[T]. BT 7%
#%,2003,20(6) :675 - 679.

XA, B E &, T80T BOL R 6z 5 2 E ik
45Tnm W HOCAF[T]. Ho2# 54 ,2002,22(8) :980 -
982.

EHFE,KTE, V5 BAMGRNE=RRES
BotaREie[J]. P EPBE E $8,2003,33(10) :954 -
960.

Glenn E James,Evans M Harrell [l , Rajarshi Roy. Inter-
mittency and chaos in intracavity doubled lasers. I [J].
PRA,1990,41(5) :2778 —2790.





