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Table 1 Relevant chemical reactionsand the reaction rate constants
(1) d + 1y - 1A +1(?Py») k;= 2.0x10°%° (18) NC(a) +d, - NA(x) +C; kig= 4.0x10" %
(2 O + 10 - da+ 1(®Py2) ko= 8.0x10 2 (19) NdA(a) +HA - Nd(x) + HA ko= 1.3x10° %
(3) @ + HN3 -~ HO + N ks= 5.5x10° (20) NO (@ +15 -NA(X) +1(®Py2) +1(*Py2)  kyp= 3.0x10° %
(4 d + N3 - NA(x) +N, ky= 0.5x10" % (21) NA(b) +d - Nd(a) +d ky= 3.6x10"
(5 O + N3 - Nd(a) +N, ks= 1.5x10 (22) N (b) +0, -~ NO(a) +d, kp= 1.8x10" %
(6) A + N3 - NA(b) +N; ke= 4.0x10° 1 (23) Nd(b) + HO - Nd(a +Hd kp= 3.6x10"
(7) NA(a) +1(®Py2) - NA(x) + I(?Py) ky=2.2x10" % (24) NA(b) +10 -~ Nd(a + 1D k= 7.2x10" %
(8) NA(a) +1(®Pys) —NA(X) + I(®Pyy) kg= 9.4x10 % (25) 1(®Pyo) +A — 1(?Pyo) +0d ks= 1.5x10"
(9) NA(a - NA(x) + W (1077nm) ko= 0.5 (26) 1(?Py2) +03 —~ 1(Py2) +0; k= 2.0x10"
(10) 1(*Py2) - 1(®Pyp) + N (1 315nm) kio= 7.8 (27) 1(®Py2) + 12 - 1(3Py2) + 13 kyy= 3.6x10" "
(11) N3+ Nz - Na+Ny+ N, kip= 3.0x10° % (28) 1(®Py,) +HA - I(*Pyy) +HA kg= 1.4x10"
(12) NA(x) + NA(x) —-N,+d+d kip= 8.1x10° 2 (29) 1(®Py2) +10 - I1(?Pyy) +10 ko= 2.3x10" 1
(13) NA(a +NO(a -NO(b) +NO(x) k3= 1.5x10° % (30) 1(®Py2) +NA(X) - 1(?Py2) +Nd(a) k= 1.0x10" %
(14) NO(a +Nd(a -N+d+d kig= 7.1x10° % (3) d + d+d -d,+d k1= 3.6x10° %
(15) NO(a +Nd(a -N; +d+d kis= 8.0x10° 12 (32) d + A+0z2 - 0+0; k= 1.8x10° %
(16) NCl(a) +NC(a) - products kig= 7.2x10" 2 (33) 1(?Py2) +1(?Pyp) + 15 - I+ 1, kg= 7.0x10"
(17) Nd(a) +d - Nd(x) +d kiy= 1.0x10° % (34) 1(®Py2) +1(?Py2) +1(®Py2) —la+1(®Py2)  ka= 1.0x10° %
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Chemical kinetics simulation for Cl/ HNs/ |, laser

TANG Shuka, DUO Lirping, SANG Fengting
(Dalian Institute of Chemical Physics, the Chinese Academy of Sciences, P. O. Box 110, Dalian 116023, China)

Abstract :  The chemica kineticsof Cl/ HNs/ I, laser has been smulated and the effect of the densty of G, HN3 and I, on small-
sgna gain has been obtained and discussed. The results show that the coefficient of smatsgnal gain could be 1.6 x10°* 1.1 x 103
and 1.1x10 %cm™ ! at 400K when the initia dendty of O was 1 x10™ , 1 x 10' and 1 x 10""cm™ 3 repectively , theinitid densty of
HN3 and |, for an optima coefficient of smallk9gna gain should be 1 2 timesand 2% 4 % of theinitid dendty of O repectively.

Key words: Chemical kinetics smulation; Smal-sgna gain; C/ HNz/l,; Nd(a)/ | laser
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