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Investigation of the performance characteristics of sealed-off
CO:; laser with distributed gold catalyst sited at the inner
wall of the discharge capillary
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Abstract: Being a catalyst, gold sited directly in capillary of sealed off CO; laser can make CO» e
fectively recompose that disassociated with the discharge, but cause change of the performance status of
device yet. This paper investigated the electric field distribution, available volume of plasma and exciting
efficiency, drift current, ambipolar diffusion, the neutralization of the charges on the wall in capillary, es-

pecially the walk current, performed further contrasting test with ring film and separate film plated by
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means of the plating technology ourselvse and nor catalyst devices, founded their mathematical model and made pro-
gram to simulate numerally, pointed out that the conducting ring film result in the efficiency decline and change or
going so far as to worsen the characteristic of laser performance, definitely advanced the new concepts and relevant
device design about separate and disperse film catalyst and confirmed t heir superiority, and, modified the conclusion of
previous work, 1. e., both the breakdown voltage and the terminal voltage were increasing in the gold— ring tube.

Key words: CO; laser performance characteristics gold catalyst disassociat e and recompose

CO2 CO2 3]
CO2+ e—CO+ O+ e

CO» (41 4756000 31 J. A. Macken
s ) ( ) [13 ”» (

B

[6]
R R He Ne
CO2 CO2 s
EV s )
]— V ) D)
8mm, 0.5mm, 13mm
]— V . s ’
1. , )
, 0.01Pa s ( )1m
CO2 s s
' B \H !

=1 . f J
; R | L R TS R 0 DR R (¥ ka

~ulld

’Y“" ~ J ‘ J

a h
Fig. 1 Sealedoff axial discharge CO; laser with distributed Gold catalyst plated at the inner wall of the capillary
a—Ting film" b—separating film’
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Table The initial performing data of the sample devices as soon as sealed-off

total pressure= 2270Pa mixtureratioc COy N2 He= 7. 13 80
breakdown work ing working output( W) laser
voltage(kV) voltage(k V) current(mA) efficiency( %)
non-catalyst 16.5 10 25 27.34 10.9
ring film 16.0 10 25 11. 66 4. 66
separate film 15.0 10 23.5 23.45 9.98

Fig. 2 Isopotentials of the electric
field in ring-fim capilary,
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Fig. 3 Electric lines in a conducting ring o)
period, drawn i equal flux differ

ence ”



22 5 CO> 311
) s 20kV 300V
L. (7
(8]
1,2
2
( )
)
2.
91
3 ;
3.
[ 10]
) ? 3 2 2
( )
(
> 84%
16%
T - )



312 1998 10

; (
« ”

? ? B

” ’ ” ’
? ?

”

) ) ( )s

B
B
B B

1 Macken JA,IEEE J Q E, 1989; 25(7): 1695~ 1703
2 Wang Y Z,Dong X G. SPIE, 1997: 209~ 215
3 R . . : , 1979: 166
4 . . , 1988 7~ 10
5 Macken J A. USP 4,756,000, Jul.5, 19
6 Brown G K, SPIE Int Soc Opt Eng, 1986; 663: 136
7 s . : , 1990: 3, 19
8 : , 1979: 3, 387
9 s s . . : , 1988: 28
10 , 1990: 2, 29
® * *
: , ,1962 2 s
, 1956
, ,1932 s
: 1998-0+08
C e
Coherent Laser Group Infinity XPO
s 355nm, Infinity Nd: YAG Porro
. , 420~
2300nm, 220~ 420nm 10%

AAE S RE A



