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18} 1. Experimental setup for the measurement of
saturation energy density and small signal gain
coefficient.
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1% 2. Energy extraction curves for Xe/HCl/He=30/
34,52,73,92/2000 mb. The solid curves are
least-square-fits of the data to the Franzt-Nod-
vik equation.
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1% 3. Saturation energy density(E,) and small signal
gain(g) when the pressure of Xe was 30, 51,
72, and 92 mb, and the pressure of He was
2000 mb.

3t 1. Experimental conditions of gas pressure in XeCl
laser amplifier.

Xe HCI He Xe HCl He
(mb) (mb) (mb) (mb) (mb) (mb)
30 34 2000 31 33 2500
52 53
73 73
92 93
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51 52
70 72
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72 32 2000 72 32 2500
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70 73
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92 35 2000 92 32 2500
51 50
70 70
90 94
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18] 4. Saturation energy density(E,) and small signal
gain(g) when the pressure of Xe was 31, 50,
72, and 92 mb, and the pressure of He was
2500 mb.

714 stge] Zrlstd, FxwEhdH(stimulated emi-
ssion crosssection) ov ¥l 2§ A= ¥dl(pressure
broadening) Wil 7A&ch olu) E9} o2he] #AA
E~hviooll Al & 4= o5l 714 she] Zrlstd £k
Z71gc}. webA 1 33 17 49 7ol Xeel ) HCI9
stglo] Z7hgtel wel E7} Frbels Aoz 4% &
glek ¢ G47139 ko) Frlalw g7b Ao HE
37 e AL FA7IAY gho] Fohxd, W=wkd
(population inversion density) ANo} #Z|A} =] o7}
Aasidets 45 o)EAS gl=cANE Aol dA
A fx ek Aze ¢ slch

o Rio] oA Aol &g} vprRZ XeCl Ho] A=
ukS % =H(reaction mechanism)o] vi-$ ¥-ztslar, &3]
Xe*, o A|m 2] 2} 5= A 7Hradiative lifetime)e] 5.5+
10 ns A= 20 #7) o Bo £3} iz Ux} AAT
OlS5AF 5o & i Holx] Hr9 FEEAM
&3] zAbe7] aAde olroh e AHEE %
glolx HAE JAA Ak Yt} wehd £ A9
3} ko] 20nse] 71 WA EE e He]A HATE
Z7lo JAFE H$ FEEAL AEsHA s
&= vj& wA(rate equation)?] #E T3 Aol
Fc}. E3] £ Ags zbo] #le)# chamber o] 74
91218 W3}A)7 wjol= RA} ~#) Eal(radiation spect-
rum)-g FAshs o] g3}

$ ooy wx rfr do

ge x5 ouix YEsh—AFE -

744 459

. £ ¥eon

XeCl #o]A FF71e ¥ 7]A9 el g £
soll ] dxeh 2AE o]5AGTE FAsAL Xe,
HCl & 47139 il S7ldsE X3z o
EE Z7BIAR, 2435 o)EASTe ZA Wakel
i Ao vepgrh ¥ d7elA AR /1Y dlo]A
HaZo] 20ns L2 7] W&ol o]t A A
gaA olsfal7] $isted A wlE WA e P
UL, EZE 7IA e et Wstshe B AYERS
FAshe A7k AYH 2 ok 2 Aspet £ AYe
AE vl B3] AL LRY Flefct

ZAle =

B dre Aeprlea Alg 5447 ALasle o
#og ssglon ole zhate] S£& X}

£ BETURNE R <

(1] J. H. Glownia, J. Misewich, and P.P. Sorokin, J.
Opt. Soc. Am. B4, 1061(1987).

(2] S. Watanabe, A. Endoh, M. Watanabe, and N. Sa-
rukura, Opt. Lett. 13, 580(1988).

[3] P. B. Corkum and R. S. Taylor, IEEE ]. Quantum
Electron. QE-18, 1962 (1982).

[4] S. Szatmari and F. P. Schafer, J.. Opt. Soc. Am.
B4, 1943(1987).

[5] A. J. Taylor, T. R. Gosnell, and ]J. P. Roberts, Opt.
Lett. 15, 118 (1990).

[6] T. Hammer, Appl. Phys. B56, 243(1993).

[7] Gyu Ug Kim and Yong Pyung Kim, Proceedings
of the International Conference on LASERS'93,
edited by V. J. Corcoran and T. A. Goldman (STS
Press, U.S.A,, 1994), p. 522.

[8] L. M. Frantz and J. S. Nodvik, J. Appl. Phys. 34,
2346(1963).

(9] B. Schneider and J. S. Cohen, J. Chem. Phys. 61,
3240(1974); J. W. Keto, R. E. Gleason, and G. K.
Walters, Phys. Rev. Lett. 33, 1375(1974).



460 3= A5 A43, 19943 129

Measurements of Saturation Energy Density and Small Signal
Gain Coefficient Dependent on the Active Gas Pressure
in XeCl Laser Amplifier

Gyu Ug Kim and Yong Pyung Kim
Laser Group, Division of Mechanical Metrology,
Korea Research Institute of Standards and Science, Taejon 305-606

(Received: June 2, 1994)

Dependence of saturation energy density and small signal gain coefficient on the active gas pressure
in XeCl laser amplifier has been investigated. The saturation energy density was increased almost
linearly as 1.3, 145, 2.0, and 2.3 mJ/cm? when the pressure of Xe and He were 30 and 2000 mb,
and the pressure of HC] was varied as 34, 52, 73, and 92 mb. Whereas the small signal gain coefficient
was measured to be 6.5, 7.5, 7.0, 7.0 %/cm, which shows that the small signal gain did not varies
not so much.



