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Abstract The circuit parameters of spark pin ultroviolet (UV) pre-ionization discharge non-chain pulsed DF laser is
researched to improve its discharge uniformity and electric energy depositions. Through analysis the process of
dissociation of SF; molecules and the attachment of electrons to SF; molecules, the continuity-equations for electrons
is obtained. Combination with the Kirchhoff equations for discharge circuit, the mathematical model is established to
describe the discharge parameters of DF laser. Based on this model, the voltage waveforms of pre-ionization and main
discharge, also the current waveform of main discharge are solved numerically. The results display some physical
processes correctly, such as the delay time between pre-ionization and main discharge, breakdown of the main
electrode and the self-maintained discharge. Then the corresponding experiments are carried out to verify the results
of this model. The measured pre-ionization and main discharge voltage waveforms are consistent with the simulation
results. Using this model, the influences of main store capacitance, delay inductance, peak capacitance on the
discharge are researched individually, and the circuit parameters of DF laser are obtained that is useful to improve the
discharge stability.

Key words lasers; gas discharge; numerical simulation; spark pin ultroviolet pre-ionization

OCIS codes 140.1550; 250.3140; 000.4430

YriE B H: 2012-12-10; W Rl fEecis B HA: 2013-01-29

EETE: B E R &L W4 (2011DFR10320) % B

PEE B A W H I 1985, 53 1 LR gE AE o 3228 NS & 2l R v 20 A ik o O 88 BOR T H A 5E
E-mail: panqikun2005@163. com

SUME A R C1959—) B WS 5L 2R S U 32 BE NSO e S HC R R S Dy T ST
E-mail: Laserxjj@163. com

0502009-1



# ot

—

5 =
SFs A& 5 THAE M TC 5 T bk <M, B I 3
T ff 85 SFs 4r F 4K 4% F 5 i 3F 4 o ik o
DF/HF 0l #8178 v i 20 /MBO6 40 8 4% 52 i
SR SFs R HAT B it 78 &4 SFs 1 T
VB b g 57 9 2 5 A2 1 (AR 0 H AF 76 WK 1 R
M. AT A F ME, A B Serafetinides %51 R 12
AT B 5 ] A B ORAE R BB 1. 2 e, B AR T
TR 50 em X 0. 9 cm [ 25 X AR5 T 3457 (9 1 6 ik
i 95 [E Anderson 5550 R F X5 £k 1l i B s 51
KRB MBI 2. 4 cm. FA E FH M 45 em X
2 ey S 5 X AR A5 T A2 E 19 1R 5 75 B Brunet
SR DG i R AR 7 F AR (R 3. 5 em B
AR 54 em X 8 em (4 45 X AR 1 A il vl 5 R
Wi Apollonov %7 R I R H 51 & Jilk fa £ R 78
HLAR A 27 em B AR 0 AL R 100 em X 20 em {3
i DCRAT T AR 1 A RO . AN BRI T K
TEAT S AP TR B8 R B R L ZE AR R BE 4 e, B AR
AR 120 em X4 em 3G 25 X SE B0 T AR 19 40
HLLRA5 T 3,58 T A bk ol e s o

T ARAS TR G 0 O B Pk R L R — 2D 5 T
JHCHL R E T B A RE e 3B SR IO T R i
SR T VRGN LI AT AT . NS TS AR B
R fifR 0 P Y i DX P B AR L TN S A ) O IE B
HL I S B R S0 45 B L XX SE IR BF SR A o
B L . ARG T KAEE 2 I B il i 51 &
JE5E Xk i DF Hobas L Bg e PE . H BT SF KK
Xof FEL - P PR % Ll 4 e 5 ok R ST T R R
[ (iR P ) B2 B R, R S B L A TR R L
B A AR S K o DF OGS 0 R Rk .
176 S FAFSY T A AR F 2 AR H R B R L AR
X TR PR FEL AL R D Dy S0 B 5 R B S 00 i
FL e M 1 e B 1L T LR AR

1

2 DF Hotasoa ny Yy B f2
2.1 DF#XI[EEEMRTERE

ARk o DF 30t R #2550 L-C e
e R AP 1 BT os . R AR A Chang X
A5 A A T PR A B AR BT TR B A
Co Co ol o AR PO B R RE L . G
B AL L D S LR Ly Ly O T
SG Ayl KAETF 5% HV g KPR TV Oy fish %2 U5
ALB 735 0 FE R 5 R A R R A

)75 30 L-C B v % 19 AR o R Oy« g T 90 o
Ly L, [AREXE C Gy #EAT 8L . SEHLES R 7 fih
WA SRR e KAETT S Wl 2 T2 B s
PR S0 BB e s T W R A e R B R
SFe DU s 19 BT BH 1k 1 3= P AR 8] 7R F G e R
7 C RN B A Co BT s th T KBS B
B AR A /N (2 ~3 mm) , KB R 525 5 S 30k
FETR AL G2 R K Y i 20 9 55 A1 ') 5 32 55 41 't BRI
P 38 4 DX B AL 7 W B2 BETH - BB R, B B 28
Cs X 2 AR FE AT O » S B S Al ) B R

HV L
- |
Cl
TV z; J-A
anode| pi
G T | ——
C—— P N
lcathodg
L

1 ARgE Uk o DF ot & 2K s 2R

Fig. 1 Circuit diagram of non-chain pulse DF laser
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