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Study of the C—A transition excimer laser threshold condition

DENG Guo-qing ,ZHU Zhi-giang ,YU Yin-shan
( Laboratory for Excimer Laser, Anhui Institute of Optics and Fine Mechanics,the Chinese Academy of Sciences,Hefei 230031 ,China)

Abstract: For the laser system performance, the threshold condition is of great significance. The threshold condition of C—

A transition low gain,broadband-pulsed excimer laser is closely relative to the pump pulse. Based on the rate equations of four-

level laser energy systems,the analytical methods of gain switching and Q-switch are used to study the threshold condition of the

C-—A transition low gain pulsed excimer laser. While the threshold conditions in the different gain duration are given. The

analytical results show the threshold condition of the C-—+ A transition low gain excimer laser is fundamentally different from the

CW laser in short gain pulse,and depends on time integrated gain coefficient that has to exceed a critical value.
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Fig. 1 Potential curve diagram of excimer
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Fig.2 C—A transition excimer four-level diagram
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Fig.3 Photon density as a function of the inversion density
C—oABRIM XeF RTS8 T=0.1,g =
0.2cm ™' ,o =10V em?, 7, =10 s, 7, =107"s,d =
15cm, V4w =8 x10 ™, BE#E RFRLFHIE I, &R
WL FHOEIR, YRR FEOER n,, , BOCHEST LR
M ¢, N(19) B B FIE n,, = 1/cor,, =
T/2do, 18 n, fRA(20) X153 BURIEY) 8556 F % B
R FHEENERRBOCBREAFEEAR:
Gowx — o + (Voery ) In( /o) =
n, - I72do - (T/2do) In(2don,/T)  (21)
BABER L TEER duon = TP mano
FERERTRBIBREBRBMNGE L T, B3R 0T,/
oT =0, &t HERBILUT &4

nl—o(d>m., + ) = ngnoln(zd‘T’"") (22)

AF, b = Voery AEAMATEE. 2XGHY



http://www.cqvip.com

£ 000 http://www.cqvip.com|

B/29% H5H SREK  BRAEHES FROCBE KA BTR 469
2domy/T=c Bt A RAMH SRR AT SR
(D + bua) /0 < 7 (23) (V) (g - a0) = max[ L K] (20)

HBOETAEE BEMHER , ¢ <do, M(23) AT L
B du/ne<e ' RAERNTEERE G FIstE
PR R C = goery, = e, X FIFT HS MBI {H &%
H(13) XA

3 &5 M

HEST T BOCHIZ B 9 & BR BBk mh it B R T R
(10) AABEAUF RSB AT F2(6) A (7) K RIFE

AN 4 PR o
25

I5g
=3

19
T

=)

@0/, )10°

@
tn

i LN

1015 20 25 30 35 40 45 50
time/ns

Fig.4 Normalized intracavity ph(;ton density as a function of time for the

073

different mirror transmissions

FAREAGTHEEHEESHE .2 =0.02cm ™',
0=10"em™?, 7, =107%s,7,, =10""s,d = 15cm,
Van =8 x 107", RF, b, = 1Vocry HEHAT &
58

MWE S LLE S, S8R5 3 T<0.3 fadE
52 REL G = goeryy <10 BY, B4k (10) A9 fBUR
B (6) X . (7) XKEHMA A FEL

NTFRERBOEHEMS, BENTRRKE [ E/F
WREWKEd; R MRS RO ERE NS
BARFE RN o , BB AT B C— ABRIE M Bk mh HE 4 T 3

CTy, €T,
4 HRIE

FEBOEIRER R U Ry B B, 2471918
TAFE R TR C—A BRI R Bk e FBOL
HAM . (BN g Bk SR AT, R RE R S
BOLBE R 2R, ZRBOL R G R R FR 418
i RPE ML —E s FE, A SERIE SO TR S{E
zkt.

$ £ X M

[1] YARIV A. Instruction to optical electronics [ M]. Beijing: Science
Press,1983. 124 ~ 140.

[2] TCHEREMISKINE V I,SENTIS M L, MIKHEEV L D. Amplification
of ultrashort laser pulses in the photolytically driven XeF (C—A) ac-
tive medium [ J]. A P L,2002,81(3) :403 ~405.

[3] SENTIS M L,TCHERENMISKINE V I, DELAPORTE P C et al. XeF
(C— A) laser pumped by formed-ferrite open discharge radiation
[J].APL,1997,70(10) :1198 ~ 1200.

[4] TANG K Y,LORENTS D C,HUESTIS D L. Gain measurements on the
triatomic excimer Xe,Cl [J]. A P L,1980,36(5) :347 ~ 349.

[5] DELAPORTE P, VOITIK M,SENTIS M. Observation of triatomic ionic
excimers : emission spectra of Kr,” Cs [J]. A P L,1997,70(19) :2526
~2528.

[6] KHAN A U,KASHA M. Mechanism of four-level laser action in solu-
tion excimer and excited-state proton-transfer cases [ J]. Proceedings
of the National Academy of Sciences,1983,80(6) :1767 ~1770.

[7] MANDL A,RUSSELL J A, LITZENBERGER L. XeF(C—A) band-
width control measurements { J}.J A P,1992,71(4) :1606 ~1609.

[8] TAYLOR R S,LEOPOLD K E,TAN K O. Continuous B—X excimer
fluorescence using direct current discharge excitation [ J]. A P L,
1991,59(5) :525 ~527.

{9] MAROWSKY G,MUNZ M. Excimer laser gain by pulse shape analysis
[J].1EEE ] Q E,1981,QE17(7) ;1281 ~ 1285.

(L% 451 )

MR ALMALw, BUR N ERBEEES
) WC AR, HEHL ML, Rt B e 2
BB RS EX F MR RS,

$ ¥ X M

[1] ZF 3B, BNHKR, BFEN « o HHREABLEEH AR
[1]. R R 5 HE R , 1996 ,4(4) .22 ~ 36.

[2] KB REF, HBE oo BURBEER T ANE R
FIRIFFRURERNE i (1], P EBEOE,1995,22(4) :309 ~312.

(3] 255G, OB AEY ad BEWC L BHERELRERT
WP [J). P EEIE,1997,24(6) ;570 ~576.

[4) # W, LHE,E e ol BLBEE TIC/Ni + Cr R FEF
BRI A [1]. £ B ,1996,17(4) :1 ~6.

[5] MR, XE, AlE « o BOURHZFRTANEHAER
FERTE [J]. 6%HAR,2000,26(1) :84 ~89.

[6] QIAN M,LIM I C,CHEN Z D et al. Parametric studies of laser clad-
ding processes [ J]. Journal of Materials Processing Technology, 1997,
63(13) 590 ~593.

(7] BRAE.FHALP 8 AEEHME LDIOCS #4218k
RGBT [J] . RICEKE1],1998,32(5) .91 ~95.

(8] TEH,.¥K %, XNEY o BEBEFHHEEESHRIERSH
FRERYLH [J]. +EE AL B4R ,2000,10(4) :510 ~515.

(9] EBKR,.FEX, SH% dBETEHARERIBRNES
[J]. &/8%4#%,2001,37(9) :971 ~974.

(10] IR, PHR,EER e ol GEBHTTILR AISI A4

S RABAELREWE [J]). ¥ S5T2,2001,9(2):
117 ~121.


http://www.cqvip.com

