56 12 2007 12
1000-3290/2007/56 12 /6976-06

ACTA PHYSICA SINICA

Vol.56 No.12 December 2007
©2007 Chin. Phys. Soc.

Sr

2007 6
Sr
He-Sr
Sr
PACC 4255H 4260H 4260D
1.
Sr
1—4
Sr Sr
- Sr
Sr 3D123_3P312
57 Deech °® Latush °
Sr 1030 1090 nm
416 430 nm
10—12
Sr
13—15
He-Sr
* 10574111 10374081

+ E-mail pbl66@ zju. edu. cn

Sr He
Sr

Sr

1030 nm

14 16

19

Sr

430 nm



12 Sr 6977
4 . dN,2+
dstr :ICiNere + KiNgr* Ne + zKiNSﬁY: ]Vve
SrZ+ 1
0 L - aNg N2 + > NN, -V- T 3
—— BT Rk 7%?5% k
R ANy
. 4 = s No = 237N N,
- vy - D eNg- N, + Z}',fNSrj N,
k I ke
> B
mﬁ 6 Y 6’ " ZKiNsrj‘Ne - ZAL'NS.“ + ZAstr;*
=0 430 nm , -
4 | | BOERE + N No£ 1,7g/hy = V- T, 4
o 21> 1 — 4 Y
1030 nm Fort BT REERR K
2 | ﬁ)"ﬁﬁ‘ﬂ‘: v 15 k
442D
- @ “ e N
0 Sr+ = ‘/\/'He+ A ]p
. V- T
3 3 Iy He" %o h v
He 1b
1 — 4
5 2'p, 2%
3 wl| =" \ ; 2.2.
= [ 238
il AN,  dNg  dN,.  dNg S
- (b) de = 4 YT YT
0 He
— HTREER /B 2.3.
coee T/ ETHEA
1 Sr a He
b
ds
2.1. N.e’ E’
Sr ==, E)’UNeNjeg + EOPNS.N/EP
et z] ]
+ D BN Nye, —2m, > vilm
SI‘ 7 i J 7
x 1SN ky T. = Ty — > k;NN.e;. 6
dNg, 6 i
dt = - ZKkNSrNe + Z}’kNS,,* Ne
k k

+ Zk:AkNer - Zk:VPNSrNk -V T

dN, - .
d—j = ;N N, + > Ny N,

+ Zystr“ N, — ;N Ni -V T
%

—_

m



6978 56
200
2.4. prev— -
7} v
df, ( el Y, LO) 1 1 E 1030 nm 430 nm
de ~ L. - Lell 57 In RR, § 5 —100§
o 15
d0 ! ;] #
+ (Aler"' hve 4—) ; gl
Rl R2 c LP - J 0
L() 7 1 I 1 1 1 1 1 1 1 1 1 1
y 0 600 1200 1800
‘ Ff1A] /s
A 6 180
b
dQ /4= (b)
1 —7 He
Sr §
2
S
13 g}é
Matlab =
3.
-2 —_— -60
0 300 600 900
I ] /ns
3.1.
2 1030 430 nm
2 a
a b
2 a Sr 1030 nm
50 ns
50 ns 430 nm 200
1.4
450 ns i
2 a 1030 430 nm ﬁg Lo 100
1030 430 nm E <
e ES
§ B
2 b ® o6
= 0
a b
0.2
0 G(I)O I 12I00 I 18I00
I} A /ms
3.2. NSr NSr+ NSr2+
3 N, NS|~+ NS'2+
3 170 A
100 ns. N+ Ng+ 1030 nm
1 x 10" em™ 5p Py, ) Sy
5p P (3)/2 Sr* St ST



12 Sr 6979

6s 2Sl/z Sp 2Pg/z

S +2e—>Sr*" +e. St
St 1.4x10" em™ . 5p 2P,
8x10° em™*. Sr* 6575,
Sr
430 nm .
Ny = Ngzv = Ngo = Ny, Sr
Sr*” . 1030 nm 430 nm
Sr*” Sr
6s S, . 4 b
5p P 2/2
430 nm
N+ 2000 ns
Nga+ 7 x 10° em™? St
Sr
3.3.
4 a Sr
4d 2DS/z 5p ’PY, 6s 251/2 1012F
4
3.8 eV ' >
~ L
1030 nm il 1o @
bl 2 e
5p °P3, 4d Dy, = :
-
Sp ng/z N, = 10}
4d Dy, N, 0
0 660 l ‘ 12I00 l 18I00
AN = N — &Nd i) /ns
! gd
8y 8a 200
Sr 1030 nm 430 nm 1
2312 i it b7 14
100 F ] %
< E ~
G . 50— P 1, J%
2 TR :
100 ns 5p Pl 44Dy # o 15
1030 nm o i =
. J - O
3 )
5p ZPg/Z I I 1 I I ! ! 1 1 I
N . 0 600 1200 1800
4d "Dy Sr B /ns
1030 nm 4 4d’Ds;, 5p7PY, 6s°S); a

0.4 eV B



6980 56

4. St
Sr 1030 nm
430 nm
Sr St SPT Sr
1030 430 nm

Sem M F Tvanov I G 1998 Proc. SPIE 3403 120 9 Latush E L. Sem M F 1973 Sov. J. Quantum Electron . 3 216
Isaev A A Lemmerman G Y 1985 Sov. J. Quantum Electron. 15 10 Little C E Piper J A 1990 IEEE J. Quantum Electron . 26 903
37 11 Lawsh E L Chebotarev G D Sem M F 2000 /EEE J. Quantum
Chen G Yao Z X Pan B L 2001 Acta Phys. Sin. 50 1294 in Electron . 36 471
Chinese 2001 50 1294 12 Latwsh E L Chebotarev G D Vasilchenko A V 1998 Proc. SPIE
Temelkov K A Vuchkov N K Pan B L Sabotinov N V Ivanov B 3403 141
Lyatov L2006 J. Phys. D Appl. Phys. 39 3769 13 Pan BL Chen K Chen G Yao Z X 2004 Acta Phys. Sin. 53 445
Fang BM Yao Z X Pan B L. Chen G Chen X 2000 Acta Phys . in Chinese 2004
Sin. 49 1652 in Chinese 53 445
2000 49 1652 14 Carman R J 1990 [EEE J. Quantum Electron . 26 1588

Pan B L Yao Z X Chen G 2002 Chin. Phys. Lett. 19 941 15 Pan BL Chen G Fang BM Mao BN Yao Z X 2004 Chin. Phys.
Chen G Feng J Pan B L. Yao Z X 2005 Acta Phys. Sin. 54 3149 13 2071

in Chinese 2005 16  Chebotarev G D Prutsakov O O Latush E L 2004 Proc. SPIE 5483
543149 83

Deech J S Sanders J H 1968 [EEE J. Quantum Electron . 4 474



12 Sr 6981

A kinetics model for alternate oscillation of self-terminating
and recombination lasers in strontium ions”

Chen Li Mao Bang-Ning Wang Yu-Bo Wang Li-Min  Pan Bai-Liang’
Department of Physics Zhejiang University Hangzhou 310027 China
Received 6 April 2007  revised manuscript received 3 July 2007

Abstract

A self-consistent model has been developed to simulate the kinetics of alternate oscillation of self-terminating and
recombination lasers in univalent ions of strontium excited by high-repetition-rate pulsed discharge. Photoelectric pulse waveforms
predicted by the model are in good agreement with the experimental measurement. Temporal behaviors of long-life particles the
upper and the lower level poplulations and the electron temperature in He-Sr discharge plasma are given by the model. The
emission process of the two laser alternate oscillation the characteristic of the laser pulse width and the population inversion
mechanics are also analyzed. It is presumed whether the electron temperature can rise up quickly in the early discharge and fall
down rapidly during the discharge afterglow is the key to realize the alternate oscillation of self-terminating and recombination

lasers in univalent ions of strontium in experiment.
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