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Numerical modeling of pulsed F2/H: chain reaction lasers
Chen Xirong, Wang Zhongcheng, Ge Shujie, Zhang Cunhao
(Dalian Institute of Chemical Physics, Ac;a.demia Sinica)

Li Mu, Li Zhongyuan

(Shenyang Institute of Computation Science, Academia Sinica)

Abstract. A simple model for photoinitiated Fy/Hj chain reaction lasers is presented, which
replenishes some deficiencies of Kerber’s model. The compatibility of time coordinates between the .
laser flux equations of V-R transitions and the kinetic rate equations has been solved. By using
Gear’s automatic integration method, satisfactory numerical results have been obtained. The
effects of prereaction of F,/H, mixtures, of O, content and of photoinitiator on pulsed HE

laser performances are presented.
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Fo-++hy —> 2F Fr=F;texp(—t/ty) [5]

2 RF+h —> R4F Ko=K1,0ry/0w, (51
3a F+H,—> HF(0)+H F3e=9x 1012-1.6/6 [16]
36 F+Hy— HF(Q)+H Togp=2.6 % 1018-1.6/6 [31
3¢ F+H,—> HF(2)+H F3e=8.8 x 1018-1.6/6 31
3¢ F+Hy—> HF(3)+H Fraa=4.4Xx1013-1.6/6 31
4a H+F;— HF(0)+F Fag=1.1x1012-2:4/6 31
4 H+F,— HF(Q)+F FTgp=2.5x 1012-2.4/6 [31
4 H+Fy—> HF(2) +F Fgo=3.5x 1012-2.4/6 31
4d H+F;,—> HF(3)+F Kag=3.6x 1012-2.4/6 [3]
4¢ H+F;~— HF(4) +F Kye=1.6x 1013-2.4/6 3]

4f H+F; —> HF (5) +F Fogg=3.6 X 1013-2./0 (3]
49 H+F,—> HF(6)+F fiag=4.8 X 1013-2.4/6 [l
5 H+0y+Mz —> HO3+Mj #g=6.17 X 1014+1.6/6, Mg=TFHe (31
6 F+0y+Me—> FOy+Me “ke=1.8 1015, Mg=Ms=He 191
7 F3+M-,<k_—7i7’: 2F + M, kr=5x108exp(—81/6), M7 JFiaRF [15]

1, M;=He, F,
5 . 20, M;=H
=g, X 1.6X10732T1, gy, 8, M;=H, [103
2, M;=HF

8a HF(v) +HF(0) —> HF (v—1) +HF(0) Frga =024 X (10147-0-84-100.4735),9p=1,2, -, 7 [31
8¢ HF (v) +He —> HF (v—1) +He kgp=2(8.7x10777%), v=1, 2, -+, 7 [31
8 HF(v)+H— HF(v—1)+H Foge=1.8 X 1018-0.76, y=1, 2, «-+, 7 [3]
84 HF(1)+F—> HF(0)+F Kga=1.5x 1010-1.1/e [31
8 HF(@©2)+F—> HF(1)+F Kge=1.5 X 1010-0.5/6T [31
8f HF(v)+F —> HF (v—1)+F Kgy=1.5X101T, v=3, 4, 5, 6, 7 [3l
89 HF(v)+Hy—> HF (v—1)+Hs kgp=v105T2, v=1, 2, -+, 7 [3]
8 HF(v) +F; —> HF (v—1) +F, kg =v10"4T%, v=1, 2, ---, 7 [31
8 HF(v) +0, —> HF (v—1) +0, kgi=v (1173 +2.4x10°), v=1, 2, -, 7 [4]
9a HF(v) +HF(v) —> HF (v—1) +HF (v+1) Koq=1.5X 1012705, y=1, 2, -+, 6 [31
95 HF(v) +HF (v+1)—>HF (v—1) +HF (v+2) Fgp=0.5%0a, v=1, 2, 3, 4, 5 [3]
9 HF(v)+HF(v+2) —> HF (v—1) +HF (v43) | Kec=0.25keq, v=1, 2, 3, 4 [3]
94 HF(v) +HF (v+3) —> HF (v—1) +HF (v+4) | Kog=0.125kgs, v=1, 2, 3 [31]
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