Vol.50 No.3 March 2001

50 3 2001 3
1000-3290 2001 50 03 0478-05 ACTA PHYSICA SINICA (©2001 Chin. Phys. Soc.
123 13
| 310027
: 310032
310012 *
2000 6 7 2000 9 25
) 1
LC 2
3
PACC 4255
1
CVL ~100W CVL LC
~ 1% 1— . 91W
100kHz 172W 89%
1
CVL CVL
CVL =
CVL LC
67 H,-HCI-Ne CVL
8 CVL
9 Cull 2
10
1.
11 12
57 11—13 .
2

LC



479

M, = 1000 J.= E, P,
1
14
1 CVL
No.
1 Aite>Ajte—¢g
2 A te——>A " +ete—¢, A; 7 Cul Cu2 Cu3
A+ M,~A"+ M+ete; Nel Ne2 ¢
3 Penning
A+ My A" Cu' Ne' M M,,
4 AT +e>A;+hy—ey Cul Nel Cw2
5 Cud + hy<—>Cu2 + hy + hy Ne2
6 Cu3—>Cu2 + hy
2 LC
Pg
R cm [. cm Vo kV f Hz T, C 133.3Pa Cq nF C, nF Ly pH L, pH P, W
3.25 220 20 5000 1500 10 8.9 3.7 0.4 0.4 91
2.22 176.51 29.56 5968 1615.1 9.98 5.68 2.61 0.37 0.39 171.9
8000
/g\ 7000
S 6000 20ns.
~ 5000 B .
;§4ooo S P.t =E|t ig t D
g 3000 ﬁ 2.7. T
< I
< 2000 3 ~200ps <P, >=
& 1000 LT
w .
E: 0 TJ‘ ElDlldd[ = 14.3kW 8.6kW
3 -1000 0
-2000
h 1.7.
: , 1 . ,
W t/ns <P{>=5CaVif 2 <P, >=
| Z E 14.8kW 8. 9kW
d Ol
b, <p,>
LC
1 1
E
Vo 1.5 2
25ns L, z LC
LC 7 2. 7' = Ry
188ns 41ns. + ZCd + ZLd //Z(;p Rth 4
LC 2 LC .2 A

z ~1Q ~4Q.



480 50

X 108em ™ ? Cu2=8.56x10%cm 3. P
Tl
o 83 NP
L [ Rt Zeat Zo [ Zoy de CDw=Cud3— Cu2 Cu3 Cu2
<Z > Ty )
C. = = -
m < Z > 1 I1
?1;[ Rd + ZZp dl
1
Co—1 C 10'® 10°
m . m ‘T’E
=0.457 C,=0.136 g 0" 110°
g 10* 10° §
. &
Le 2 ﬁ 108 10? é_
L & oo {10 &
ZcCl jwC % e
R 104 |100 %
10" : : — 107
0 50 100 150 200 250 300 350 400
14 e £ /ns
12
10 :
g Ocu t
8
E‘ 108 10°
~
N 6
ﬂg 10 {10t
= 4] 7
e I o
' 2: 10 1107 &
21 g Q:’}
e 10" fio =
00 50 100 150 200 250 300 350 400 § .]lH]’:’{
WA £/ ns E 10 1107 g
2 z LC B »
7’ 10°F {10
10° : : 107°
1000 1500 2000 2500
2 3 RIE T /K
3
t =95ns 4 ocu P
T
3.
Cul =7.18 X 10™cm ™ T,=
1.84x10%cm 3. T.rt no=n.rt . 5
: 5
~ 1800+ 100 K
4 . T,
=1615.1C 2

. 28ns.
Cu3=1.99 X 10"em 3 Cu2=3.26 X
10%cm Cu3=5.75 e



3 481
=3.36x10"cm ™3 n.=1.23x10"
em 3
Te ne
T. n.
T, >
1650C
LC
LC
4.0 : . 10"
— fith
3.5 ) e SARA
A 10"
g g 4
= u £
i 107
ﬁgi ﬁ_ﬂ‘ CVL LC
# =
1108
1.
0.0 D P 10"
0 50 100 150 200 250 300 350 400 2
I8 ¢/ ns
3.
5 T,
Ne t
1 M. D. Ainsworth J. A.Piper G.Morstyn A.H.Kaye Ed. Chinese 49 2000 1267 .
Chur Harwood Switzerland 1989  p.37. 8 J. Withford D.J.W.Brown R.]J.Carman ].A.Piper Opt.
2 R.J.Carman D.]J. W.Brown J.A. Piper IEEE J. Quan- Commun. 154 1998  160.
tum Electron. 30 1994  1876. 9 R.J. Carman M. J. Withford D.]J. W. Brown J. A. Piper
R.J.Carman J. Appl. Phys. 82 1997 71. Opt. Commun. 157 1998 99.
C.Cheng W.Sun Opt. Commun. 144 1997 109. 10 R.J.Carman Opt. Letr. 21 1996 872.
5 C.Cheng W.Sun Acta Physica Sinica 46 1997 897 in 11 R.L.Haupt IEEE Antenn. Propag. Mag. 37 1995 7.
Chinese 46 1997 897 . 12 D.S.Weile E.Michielssen IEEE Trans. Antenn. Propag.
6 C.Cheng S.L.He Acta Physica Sinica 49 2000 713 in 45 1997 343.
Chinese 49 2000 713 . 13 C.Cheng S.L.He J. Phys. D33 2000 1169.

7 C.Cheng S.L.He Acta Physica Sinica 49 2000

1267 in



482 50

STUDY ON THE ENHANCEMENT MECHANISMS OF AN
OPTIMIZED COPPER VAPOR LASER

CHENG CHENG! 23 ZHUANG FE!' 3

V' Center for Optical and Electromagnetic Research —State Key Laboratory for Modern Optical Instrumentation

Zhejiang University Hangzhou 310027 China
Department of Applied Physics  Zhejiang University of Technology Hangzhou 310032 China

3

Department of Physics Hangzhou Normal College Hangzhou 310012 China

Received 7 June 2000 revised manuscript received 25 September 2000

ABSTRACT
The enhancement mechanism of the optimized CVL by a genetic algorithm are presented in this paper. With a small
storage capacitance and a small peaking capacitance the input power increases due to the improved impedance matching
between the laser head and the discharging LC circuit by the optimization. The lasing population increases as a result of
the increased tube-wall temperature. The plasma electron temperature increases more rapidly during the period of the dis-

charge and the electron density increases obviously after the optimization.
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